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PKEFACE.

The

first

volume

of

in

March 1889

;

—the
—appeared

the present Catalogue of Fossil Pishes

result of several years'

most patient and assiduous study

the second followed in January 1891

now, after

;

an interval of four years, the third instalment of Mr. Arthur Smith

Woodward's carefully-executed work

The whole

of the first volume,

is

satisfactorily completed.

and a part of the second, are

occupied with the description of the great series of remains of the

Elasmobranch Fishes (Sharks, Rays, and Chimseras)

Volume

II.

ancient bony-plated fishes, represented by
Ptericlithys,

;

followed in

by the Ostracodermi (that remarkable group

&c), the Dipnoi, Crossopterygii, and,

Palaeoniscidae

of

most

CephaTaspis, Asterolepis,
lastly,

by the

and Platysomida3.

The present volume

carries

through the great

us

series

of

Actinopterygian fishes of the Chondrostean type, and completes the
Catalogue to the end of the Jurassic

series,

of the later survivors of these older forms.
fishes

seem

including also some

Many

of these Jurassic

to foreshadow, in various points of their structure,

approach to the more modern forms of Teleostean

fishes

an

by which

they were presen tly to be succeeded.
This third volume will be found to contain

important information

regarding

position of the Pycnodonts.

the

osteology

From specimens

much new and
and

systematic

obtained from the

a
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Leeds Collection, most interesting points have also been worked out
in reference to the osteology of Lepidotus and Caturus.

The

plates

entirely

and

illustrations

prepared by Miss

G.

throughout this work have been

M. Woodward, and

attention

is

specially called to the admirable restorations of Lepidotus, Dapedius,
Cleithrolepis,

Eugnathus, Caturus, Aspidorhynchus, and Leptolepis

in the present volume, executed

by that Artist under the Author's

direction.

It

is

hoped that the next volume will complete the Catalogue of

the Fossil Fishes in the

Museum.

that great series of later forms,

It will be devoted entirely to

commonly termed the " Teleostean

Pishes."

HENEY WOODWAKD.
British

Museum

(Natural History),

Geological Department,

November

15th, 1895.

INTRODUCTION.

During the Mesozoic Period the Actinopterygian

of the

fishes

Chondrostean type were gradually replaced by others which advanced
towards the modern Teleostean type.

The

latter finally

dominant in the seas of the epoch of the Chalk.

became

In the course of

change in the character of the fish-fauna, the successive stages
were represented by numerous minor modifications, which have

this

little

relation to

the direct line of progress but present

features of great morphological interest.

many

It is the object of the

present volume to trace these phases of development in detail, and
to record in as nearly a natural order as possible the variations of

each at the time of

its

dominance.

Chondrostei.
Firstly, however, there is the question of the fate of the Chondrostei

themselves, which are represented even at the present day

by a

few survivors.

The
still

origin of these fishes, as defined in the present Catalogue, is

entirely obscure.

Among known

fossils

they range downwards

as far as the Crossopterygians, while there is as yet

a link between these

that the Chondrostean
the former
Cheirolepis,

is

On

two groups.
is

later

no evidence

the other hand,

it is

than the Crossopterygian type

of

clear
;

for

represented in the Devonian solely by the rare genus

while the latter

is

dominant throughout, and the

members of the Chondrostei do not

flourish vigorously until those

and
The modifications by which a Crossopterygian could be
changed into a Chondrostean are also readily comprehensible. In

of the Crossopterygii begin to decline in the Carboniferous

Permian.

the latter the paired fins are always polybasal, with excessively

shortened lobe

;

and among Crossopterygii the genera with most

INTKODUCTTON.

VI

elongated lobate fins flourish the earliest, all survivors above the

Devonian having the lobe comparatively abbreviate.

The

large

pair of gular plates so characteristic of the Crossopterygii is always

wanting in the Chondrostei;

but the lateral gulars are merely

further subdivided to become the ordinary paired series of branchio-

and in this connection

stegal rays,
Clieirolepis

and many

later

noteworthy that both in

it is

Palseoniscidse the subdivision

is

complete anteriorly where a pair of very large plates persists.

not

The

ridge-scales on the upper caudal lobe of Chondrostei represent the

superior rays of the caudal fin in Crossopterygii, as

is

indicated

by

the presence of the endoskeletal supports in Chondrosteus and the
existing genera

while

;

it is

not unlikely that the fulcra are modified

enamelled anterior fin-rays such as occur, for example, in Osteo-

When

the Chondrostei suddenly become dominant, as they do in

Lower Carboniferous, they already exhibit a remarkable series
of modifications, which are enumerated in Part II. of this Catalogue.
The family of Palseoniscidse is represented chiefly by fishes with
the

regular rhombic scales and distally-bifur eating fin-rays
is

;

but there

one case in which the scales are cycloidal and deeply imbricating
another in which the scales are absent except upon

(CryjiJiiolepis),

the caudal lobe (Phaner osteon), and a third in which the fin-rays

Some, moreover, have a large mouth with

never branch (Holurus).

powerful conical teeth
insignificant teeth.

Platysomidse,

;

mouth with comparatively
among the

others, a small

There

a good deal of variety

is also

which are deep-bodied

fishes closely related to the

Palseoniscidse.

As

these fishes are

essential change.

in the least

in

;

traced upwards, they

The upper caudal

;

the ribs,

;

the infraclavicular plates

The Platysomidae,
Upper Permian, where, in addition

if present,

indeed, become extinct in the
to the

never

ossify.

normal genus Platysomus, there is a scaleless

which seems

little

the supports of the dorsal and anal fins never equal

number the appended dermal rays

always remain

exhibit very

lobe never appears to atrophy

to

mouthed, rhombic-scaled and round-scaled, perhaps
Palaeoniscidse range as far

upwards

family presents less variety in

its

fish

(Dorypterus)

The large-mouthed and

represent them.

as the

Permian

representatives.

small-

also the scaleless,
;

and then the

All the Mesozoic

genera are predaceous fishes with a large mouth and deeply overlapping scales which are usually very thin
lepis,

which

is

the only

known

;

and the genus Cocco-

Palaeoniscid ranging above the Lias,
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has practically cycloidal scales without peg-and-socket articulation.

Moreover, while the endoskeletal supports of the dorsal and anal
fins

two

are in

in such Palaeozoic genera

series

and Pygopterus, they are

as Elonichthys

to be confined to one

Mesozoic Coccolepis.

series in the

The

shown

distinctly

term

last

the

of

Palaeoniscid

thus

(Coccolepis)

series

approaches a higher grade than that of the Chondrostei in the
character of

however,

its

and anal

dorsal

In every other respect,

fins.

typically and essentially Chondrostean

it is

of its pelvic fins are relatively as large

modern sturgeon.

;

the baseosts

and numerous as those of a

known

It is noteworthy that the only

apprcxi*

mation to a higher grade occurs among much more generalized
fishes, those of

The

little

the Triassic family of Catopteridae.

that

is

known

of Catopterus

and Dictyojpyge, the two

genera of Catopteridae, forms the subject of the opening pages of
the present volume.

Much

and needs

;

verification

but

of this information
it

may

is

unsatisfactory

be asserted, with considerable

probability of correctness, that these fishes possess a Palaeoniscid

head and shoulder-girdle, while the
and the single
equals in

here

tail is

only hemi-heterocercal,

and anal

series of supports in the dorsal

number the apposed dermal

fins

almost

Such being the

rays.

case,

an interesting illustration of the common law, that the links

is

between a lower and a higher group are not
the specialized types of the former but

among

to be sought

among

those with the most

generalized secondary characters.

Palaeontology seems to demonstrate that the various modifications
in the

minor characters

of the Palaeoniscid fishes eventually led to

the development of a series of types which can only be described as

extremely degenerate, namely the modern sturgeons (Acipenseridae)

and paddle-fishes (Polyodontidae).
There

is

much

probability, indeed, that other degenerate series

originated from Chondrosteans related to
in this

connection to

notice

(catalogued on pp. 9-23).

and small paired

fins.

longitudinal

and

series

of

;

but

is

it is

interesting

Belonorhynchidas
fishes

with a long

short dorsal and anal

tail,

The trunk

always, destitute of ordinary scales
distinct

;

of the

These are eel-shaped

pointed head, an abbreviate-diphycercal
fins,

them

the case

nearly always,

it is

if

not

armoured with four

imbricating scutes

— one

median

dorsal,

one median ventral, and a pair supporting the "lateral

line."

The

dorsal and anal fin-supports are

much fewer than

apposed rays, though apparently only in a single series

;

their

and the
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whole of the branchiostegal apparatus
series is

is

wanting, while the opercular

reduced to a single small operculum.

degenerate

they

Chondrosteans

must be

Crossopterygians, as suggested by 0.

If these are not

abnormally modified

M. Reis \

Degeneracy of the Palaeoniscid type in the direction of the

modern sturgeons

distinctly observed in the Chondrosteidse of

is

the English Lower Lias.

CJiondrosteus resembles the Palseoniscidse

in the arrangement of its cranial roof and the opercular apparatus,

except that the gular plate and possibly a few of the branchiostegal
rays have disappeared

its

;

trunk

like that

is

of the abnormal

Palaeoniscid Phaner'osteon, and equally similar to that of the

Polyodon

;

its

much

reduced toothless jaws are

of the Palaeoniscidse,

and the premaxillaa have disappeared as in

A

the modern sturgeons and paddle-fishes.

mediate type can scarcely be conceived
Polyodontidse

at

modern

simpler than those

once

least

;

more

and the

all

clearly interfact

that

the

a regular squamation

possessed

is

demonstrated by the Eocene genus Crossopholis.

Peotospondtli.
It has already been

remarked that the Catopteridse of the Trias

incline towards a higher type of fish than the Chondrostei, to

they technically belong

;

but the two

more advanced

ancestors of this

sentatives (Acentrojphorus) has

which

known genera cannot be

the

race, for at least one of its repre-

already been found in the Upper

Permian, while numerous and varied forms are commonly met
with in the Trias and Ehastic. It can only be affirmed that as
soon as six important

modifications

had simultaneously

affected

the Chondrostean skeleton, another vigorous race arose and a

impetus seems to have been given to variation.
comprised
(ii.)

(i.)

new

These changes

the almost complete atrophy of the upper caudal lobe,

the reduction of the dorsal and anal fin-rays to exactly the

same number

as their supports,

(iii.)

the

disappearance

of the

infraclavicular plates, (iv.) the loss of the pelvic baseosts, (v.) the

subdivision of the hinder expansion of the maxilla, and (vi.) the

withdrawal of the preoperculum from its extension over the cheek.
Numerous types, in some respects parallel to those already noticed

among

the Chondrostei, are to be recognized in this later race

owing

;

and

to the imperfection of the geolo-

the only difficulty

is

gical record, very

few of these types are revealed until approaching

1

O.

M.

Keis, "

that,

Zur Osteologie und Systematik der Belonorhynchiden und

Tetragonolepiden," Geogn. Jahresh. 1891 (1892), p. 157,

IX
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full

development.

It is true that there are links

between most of
and
;

the families, rendering precise definitions almost impossible

evidences of evolution can be detected in a slight degree as the
All the

groups are traced upwards in their range.

different

modern

families, however, except the

Lepidosteidae and Amiidse,

had already become differentiated before the period of the Lower
Oolites.

Semionotidce.

Eobust Protospondyli with a small mouth and grinding teeth,
teeth, appear

and predaceous forms with a large mouth and conical

abundantly in the Trias; but as the former do not seem to pass
into modern bony fishes, while the latter can be distinctly traced
towards the characteristic types of Upper Cretaceous and Tertiary

times, those with a small

are treated

mouth and more

or less tritoral dentition

first.

This arrangement seems
of SemionotidaB

—the

all

the more natural since the family

most generalized of the

series

—

is

first

No

presented by Acentropliorus in the Upper Permian.

re-

other

representative of the Protospondyli has hitherto been discovered
in Palaeozoic formations,

unique

fish is

and

it

is

interesting to notice that this

the most generalized genus of the family to which

Before the end of the Triassic period, however,

belongs.

principal types of Semionotidse

all

it

the

had appeared and the most specialized
;

genus Tetragonolepis occurs in the Upper Lias.

The

Triassic

genera most closely related

namely, Semionotus and Pristisomus, scarcely
in possessing well-developed ridge-scales.

the Trias in North America, and
Ehaetic in Europe.

There

is,

is

not

exhibits

from

to

scales,

except

New

to

range above the

however, an interesting

comparatively thin

it

The former is confined

known

Aphnelejais, in the supposed Jurassic of
this

Acentrophorus,

to

differ

allied

South Wales

genus,
;

and

which suddenly become

extremely delicate on the caudal region behind a line connecting
the points of origin of the dorsal and anal

The

fins.

Triassic genus Colobodus scarcely differs

except in

its

fin-fulcra to a fine

Lepidotus

:

from Semionotus

powerful grinding dentition and the reduction of

and

close series.

In many respects

it

its

resembles

but the tooth-pavement does not appear to exhibit any

regular arrangement, and the scale-articulation

is

not strengthened

by the development of spurs from the overlapped margin such as
characterize even the earliest species of Lepidotus,

X

INTRODUCTION
Lepidotus

itself,

exhibiting

all

typical characters, has also

its

been lately discovered in the Upper Trias or Rheetic (Prolepidotus
gallineki of Michael).

Moreover,

be a specialized form of Colobodus

summit

clear that this genus cannot

it is
;

for all the early species to the

of the Lias exhibit the inner teeth of moderate size on

comparatively long pedicles, and the powerful tritoral arrangement
is

all

Some

not observed before the Upper Jurassic.

species are distinguished
still

Wealden

of the

by the possession of ring-vertebrse

;

but

retain the thick scales, large biserial fin-fulcra, and com-

The comparatively regular arrangement

plete opercular apparatus.

of this slowly-acquired tritoral dentition

is

striking,

when compared

with the early approach to a similar type in the Triassic Colobodus.

The deep-bodied

fishes

which begin with Dapedius in the Upper

Trias are noteworthy for the rapid changes exhibited in their form

and squamation.

Cleithrolepis

from South Africa and Australia,

and Tetragonolepis from the European Upper Lias and the Indian

Kota Formation, have an excessively deepened trunk, with scales
strengthened by an unusually thickened anterior margin and the
;

genus

latter

is

characterized by very thin scales en the hinder part

of the caudal region.

Still

more interesting

is

the newly-established

genus AetJieolepis, from the Upper Hawkesbury-Wianamatta Series of

New

South Wales, which has the ordinary deepened rhombic

scales,

united by peg-and-socket, on the abdominal region, while these
gradually lose their articulation, become cycloidal and deeply over-

lapping as they pass backwards towards the pedicle of the

Among

Semionotidse, therefore, a precocious

development of grinding-teeth

is

tail.

though irregular

observed in a genus of the Trias

(Colobodus); deep-bodied fishes with styliform rather than tritoral
teeth, lose their caudal scales in the

and a more normal

series

Upper Lias (Tetragonolepis)

(Lepidotus),

throughout the Jurassic period, retains most of

ward

;

abundantly represented
its

primitive out-

features, while the dentition forms a nearly regular tritoral

pavement, ring-vertebrae are acquired, and the cheek-plates and

supratemp orals are irregularly subdivided in the

latest

Wealden

forms.

Meter osemiidce.

Another

series of Protospondyli,

with small mouth and styliform

rather than conical teeth, also appears

represented throughout the

Jurassic

bodied fishes with extended dorsal
survives even in the

fin,

Upper Cretaceous.

first

in the Trias,

period by numerous

and

is

long-

while at least one genus

INTRODUCTION.
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Here, again, the earliest term in the series (Ophiopsis)

most generalized
Trias

and

;

—Purbeckian).

It

the

is

has the most extensive range (Upper

it

is,

indeed, a distinct link between

family of Macrosemiidae (to which this Catalogue assigns

the

and

it)

The Lower Kim-

that of the Eugnathidae to be considered below.

meridgian and Purbeckian species are also interesting as exhibiting
separate, alternating pleurocentral and hypo-

ring-vertebrae, the

central rings being sometimes observable

part of the caudal

in

region.

The diminutive
fin, is

Rhaetic Legnonotus, with greatly extended dorsal

a more pronounced

member

of the Macrosemiidae.

an apparently regular squamation

This has

but the closely-related genus

;

Macrosemius (Lower Kimmeridgian, Portlandian, and Purbeckian)
is

remarkable for the degeneration of

its scales,

which are very thin

and subdivide towards the dorsal and ventral margins, being usually

The dwarfed

wanting near the former.

no fulcra except on the caudal
in

some

and

species of Portlandian

may perhaps have been entirely scaleless. There

Purbeckian age

fin

but the rays of the dorsal

;

species are curiously denticulated

are
fin

on the hinder border.

Traces of vertebral centra are never observable.
Histionotus

a thick-scaled contemporary of Macrosemius, with

is

fulcra on all the fins

and Notagogus,

and with
same

of the

of the dorsal fin into

delicate ring- vertebrae.

age, are characterized

two parts

;

and the former has thinner

and more delicate vertebrae than the

The

late

Propterus

by the subdivision
scales

latter.

Cretaceous genus Petalopteryx

is

an excessively elon-

gated fish with irregularly arranged rhombic scales, and the robust
cheek-plates subdivided into small tesserae.

The two most
elongated trunk

characteristic features of the Macrosemiidae

and excessively extended dorsal

developed early in a Rhaetic
notus)-, ring-vertebrae

fish

—are

— the
thus

with normal squamation (Legno-

are only well-formed in the genera which

retain comparatively thick scales

;

the scales and fulcra begin to

degenerate in the Upper Jurassic (Macrosemius)
still

fin

;

the scales, though

rhombic, are irregularly subdivided in the Cretaceous Petalo-

pterycc,

and in

this

unique genus the cheek-plates are represented

by an investment of small

tesserae.

Pycnodontidce.

A curious

parallelism will be noticed in the development of the

Semionotidae and Macrosemiidae as thus briefly sketched,

Vertebral

;

INTKODTJCTIOtf.
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centra are never fully formed, and they only reach even the annular
stage when, notwithstanding specialization, the

fish

retains

its

and continuous squamation. The cheek-plates are
apparently never lost, hut become irregularly subdivided in the

original thick

later

forms

and there

;

is

in certain parts

scales often degenerate or disappear

— on the back in Macrosemius, on the

lepis, AetJieoIejois,

in the genera

always a tendency to reduction of the

The

branchiostegal apparatus.

and Tetragonolepis.

tail in

Aphne-

Fulcra are least conspicuous

which exhibit most tendency

to such degeneration of

the scales.

These considerations are important because,
of fact, they

if truly expressions

seem to determine the systematic position and

affinities

As amply demonstrated

of the anomalous family of Pycnodontidae.

in the Catalogue, these fishes exhibit an appendicular skeleton quite
distinct from that of the

Chondrostei, but identical with that of

the Protospondyli and Aetheospondyli, and only distinguished from
that of the Isospondyli by the large
fin.

The

number of

basals in the pectoral

additional characters of the axial skeleton of the trunk

and the mandible place them unhesitatingly among the Protospondyli.

In

five respects

they are merely extreme members of the modified

series of deep-bodied Protospondyli,

There

is

which begins with Dapedius.

never any approach to the development of vertebral centra

and even when the axis acquires special
listum and Pycnodus) this

is

rigidity (e.g. Palceoba-

attained by the interlocking of laminar

The cheek-plates, so
The branchiostegal rays are
not more than two in number.
The fin-fulcra are still more
insignificant than in Tetragonolepis.
The caudal region is very
commonly destitute, or nearly destitute, of scales behind a line conexpansions of the neural and haemal arches.

far as

known, are reduced

to tesserae.

necting the origin of the dorsal with that of the anal

"When examined more

closely, it is

not

fin.

difficult to perceive that

even the apparently unique characters of the Pycnodonts are also
the ultimate result of tendencies to specialization already exhibited

by the Semionotidge.
Firstly, there is the forwardly-displaced
teeth,

which

only a

little

is

much

mouth with crushing-

like that of the latest species of Lepidotus,

more advanced and powerful, and thus more firmly
The mode of fixation, however, resembles that

fixed to the skull.

observed in fishes so remotely related to each other as Gymnarchus,
Tetrodon, and

Mormyrus

:

proving that

it is

merely a physiological

;

X1U
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and not a character of taxonomic importance.

necessity,

absence of a maxillary dentition is not remarkable, considering its

most specialized grinding-

feebleness in the species of Lepidotus with
teeth.

Secondly, there

There

dentition.

the question of the

is

may sometimes

mode

of growth of the

be vertical successional teeth, but

the present writer has never observed satisfactory evidence of

them

even if occurring, they must thus be extremely unusual. The contrast

with Lepidotus

is

indeed very marked

teeth in the higher Yertebrata

a sign of great specialization, and

among

;

but the

it is

is

not improbably the same

So far as the dentition

these fishes.

loss of successional

in elephants and kangaroos)

(e. g.

is

concerned, Lepidotus

need not be more widely separated from Mesodon than

is

the extinct

modern elephant.
Thirdly, the enormous development of the preoperculum and the

Dinotlierium from the

concomitant reduction of the operculum are again paralleled in
distantly-related fishes,

which possess similarly powerful, short jaws
The existing genera Tetrodon and

in a very forward position.

Lampris may be

we

dent that

Once more

cited as illustrations.

thus evi-

it is

are concerned with a physiological correlation of no

fundamental significance, and one which

which there

specializations towards

is

is

the mere outcome of

already a tendency in the

Semionotidae.

Pin ally, the anomalous character of the cranial roof

more

difficult to

there

a most striking resemblance between this roof as

is

in Mesturas (p. 192,

fig.

as capricious as that in

plates lack bilateral
is

known

Acipenser

symmetry

;

of the sutures is evidently

for not only do the parietal

in the specimen figured, but there

considerable difference in the arrangement of the median

also

a

in

second specimen in the Leeds

otherwise very similar.
that Acipenser
series of

is

Now,
fishes,

normal cranial

a

among

Chondrostei,

knowledge

recognized

Collection,

which

has already been shown

is

(p. viii)

it

it

which in the Liassic period still reSuch having been demonstrated

roof.

would not be surprising

of development or degeneracy
state of

it

merely the surviving terminal form of a long

Chondrostean

tained

The

at first

30) and that of the modern sturgeon

Moreover, the disposition

(Acipenser).

plates

is

It will, however, be observed that

understand.

among

to find a similar case

Protospondyli.

In the present

appears likely that this parallel case

is

to be

among the Pycnodonts.

result of these considerations is, therefore, that the Pycno-
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much

dontidae bear
as the

the same relation to the Permian AcentropJwrus

modern sturgeons

to the Palaeozoic Palaeoniscidae

the latter

;

having only advanced a stage further in the matter of teeth, which
are in

them not only

destitute of successors, but are also lost before

the fish becomes adult.

Among

specialization consists in

the reduction of the tritors into a few-

Pycnodontidae as a race, tooth-

regular longitudinal series, and there

is

Cretaceous Anomoeodus) in which there

known genus (the
much tendency towards

only one
is

the loss of this armature.

The

facts detailed in the Catalogue, as just briefly analysed,

seem

to render it unnecessary to discuss the still widely prevalent belief

that the Pycnodonts are the direct successors of the Platysomidae.

The

elaborate researches and careful reasoning of Traquair sixteen

1
years ago, ought to have sufficed ere this to banish the theory even

nevertheless, it survives in a shape
from popular handbooks
scarcely different from that current at the time when comparatively
;

known

nothing was

of the Platysomid skeleton.

repeat, that the Platysomidae never

make

It

suffice to

The trunk and

the Pycnodontidae in a single essential character.
fins are as

must

the faintest approach to

thoroughly Chondrostean in the most specialized as in

the most generalized type

;

the cranial osteology and arrangement

of the jaws are fundamentally different even

when

the dentition

is

most powerful.
If speculation were permitted in seeking for the direct ancestors
of the Pycnodonts,
earliest

it

might be most profitable

Mesozoic fishes of the Colobodus-ty^e.

the family, however,
Ccelacanthidae

permanence
is

still

;

mentioned (Lower Carboniferous

this character are rarely

of

and the long-continued

remarkably specialized a type (Lower Lias

curiously paralleled in the range of the

just

turn towards the

The appearance

remains as mysterious as that of the

among the Crossopterygians

of so

to

—Eocene)

more primitive family

— Chalk).

Persistent types of

met with.
Eugnathidce.

It has already

spondyli

no

definite links

At least,
modern fishes.
teeth,
1 B..

been mentioned that the small-mouthed Proto-

considered above

appear to have

left

no descendants.

can be recognized between these and

The large-mouthed Protospondyli with

conical

on the other hand, can be traced from the Trias upwards
H.

Traquair, "

On

the Structure

and

Affinities of the Platysomidse,"

Trans. Eoy. Soc. Edinb. vol. xxix. pp. 343-391, pis.

iii.-vi.

(1879).
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until they pass almost imperceptibly into the typical physostomous

bony

fishes

;

and these forms may be arranged in

at least three

a

little different

families.

This classification, adopted in the Catalogue,

is

from any hitherto proposed, because no great systematic value

When

ascribed to the characters of the scales.

proved to exhibit every variety, from the

zoic ganoid (Aetheolepis) is

thick, rhombic, firmly articulated scales of the
to

is

one genus of Meso-

abdominal region

the delicate, cycloidal, deeply-overlapping scales of the caudal

pedicle

—when, moreover, thick

and thin

scales cover respectively

the abdominal and caudal regions of Tetragonolepis,

it is

no longer

upon scale-characters for the definition
Since, therefore, Eugnaihus and Caturus are

possible to depend entirely

and

of families

orders.

identical in their osteology, the latter merely differing

in the subdivision of

its

supraorbital plates

now

overlapping scales, these two genera are

same

They and

family.

distinguish

to

difficult

of its

placed in one and the

their allies constitute the Eugnathidse,

which range from the Upper Trias
is

from the former

and the tenuity

Upper Cretaceous and it
from the

to the

;

the more specialized forms

Amiidse.

Both Eugnaihus and Caturus range from the Upper Trias
Kimmeridgian, and the

latter probably

deeper-bodied Heterolepidotus,

which

from Eugnaihus, also seems to exhibit

More

is

as

scarcely

to

the

The

distinguishable

wide a range as the

latter.

specialized genera, however, like the highly ornate Ptycho-

(Upper Trias

lepis

rachis

even to the Wealden.

(Lower

— Upper

Lias),

Lias), the

delicate,

overgrown Osteo-

and the cycloidal-scaled Eurycormus (Oxf ordian

and Kimmeridgian), are very restricted in their range

;

so also are

the Cretaceous genera Neorhombolepis, Otomiila, and Lophiostomus.

Neorhombolepis and Otomitla are particularly interesting because,
so far as

and

known, they retain the external characters

at the

same time possess vertebral centra

as those of

Amia.

of

Eugnaihus,

as completely developed

If correctly placed in the Eugnathidaa, they form

another illustration of the principle noted among the Semionotidas

and Macrosemiidge, that the most advanced stage of the endoskeleton

is

attained in the latest

least modified exoskeleton.

by the fusion

of

most

members

of the race with the

Lophiosiomus, which

is

characterized

and

is

provided with

of its cranial roof-bones,

a pair of bosses on the hinder portion of this roof, seems to exhibit
only ring-vertebrae.

;
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Amiidce.

The

separation of the Amiidae from the Eugnathidae

arbitrary, but it

with cycloidal scales and ring-vertebrae,
placed in one family as in the other

chordal fishes
to the

named Liodesmus.

Eugnathidae because

it

itself

the small noto-

exhibits fulcra od the fins

seem

perhaps

as appropriately

The former, however,

to the Amiidae, because all its fins

Amia

may be
may

so also

;

is

The genus Eurycormus,

at least convenient.

is

assigned

is

the latter

;

to be destitute of fulcra.

does not date back beyond the Upper Eocene, but the

extinct species and possibly allied genera are very unsatisfactorily

known, owing

to the

fragmentary nature of the

Never-

fossils.

theless, the vertebral centra are so characteristic that it is possible

to obtain considerable information as to its former range

Amia

;

and the

by
was distributed throughout
Western Europe in the Eocene period, and survived in some areas
The supposed Amioid from the
so late as the Lower Miocene.
interesting result

is

arrived at, that

fragments indistinguishable from

(or fishes represented

it)

Miocene of Oeningen, Switzerland, proves to have been wrongly
determined, and

is

a truly "Teleostean"

fish.

Pachycormidce.

A

remarkable modification of the thin-scaled type of Eugnathidae

suddenly appears in the Upper Lias.

The segments

skeleton of the trunk multiply considerably

;

of the axial

the rostrum begins to

and prevents the premaxillae from meeting in the middle
while the fins, especially the pectorals and caudal, are adapted

project
line

;

for rapid progression.

This modification, in fact, eventually results

in genera having the outward form of the

modern " sword-fishes

"

and they are particularly interesting as showing how the Protospondylic type of axial skeleton

may

be modified to produce the

same mechanical effect as a robust chain of vertebrae terminated
All these fishes are proved
behind by its complex hypural bone.
to have had a persistent notochord, and it is not improbably to compensate for this weakness that the segments of the axial skeleton
are so remakably shortened and multiplied.

a single,

In most genera

much-expanded haemal arch has been observed

of the lower lobe of the powerful, deeply-forked tail

;

also

at the base
this admir-

ably serving the purpose of a hypural, and yet not fundamentally
altering the

normal " stegurous "

Protospondyli.

tail

such as characterizes

all
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Saurojpsis, apparently

ranging from the Upper Lias to the Lower

Kimmeridgian, and Euihynotus, confined

known

to the

Upper

Lias, are the

Pachycormus

genera of Pachycormidae.

least specialized

itself is

more modified,
having lost the pelvic fins.
Hypsocormus, from the Oxfordian and
Kimmeridgian, exhibits more powerful teeth than any of the earlier
only from the Upper Lias, and

is

a

little

genera, these fixed to the base of sockets which are incomplete on

and there is one species, H. leedsi, possessing a
more prominent rostrum than any earlier fish. The latest

the inner side
slightly

;

genus Protosphyrcena,

from

specimens

the

known

only by comparatively fragmentary

much more produced

nearly always exhibits a

large teeth are fixed in complete sockets
this fish are still

and

Cretaceous both of Europe

;

America,

rostrum, while

and the pectoral

its

fins of

narrower and more elongated than those of

its

forerunners in the Jurassic period.
If the

interpretation

Pachycormidae suggested in this

of the

Catalogue prove correct, there

is

thus most distinct evidence of

gradual progression as they are traced upwards in their range.

Aetheospondyli.

The

recognition of this group

and Lepidosteidae, there

two

is

a confession of ignorance.

is

still

not the faintest clue.

families are close allies is generally admitted

connected in some
also a

As

to

and immediate relationships of the Aspidorhynchidae

the origin

common

way with

That these

that they are

the Protospondyli as above defined,

They

belief.

;

is

are peculiar, however, in exhibiting

annular or solid centra throughout the length of the vertebral
column, no alternating pleurocentra and hypocentra even in the
caudal region

;

and they cannot be referred to the Isospondyli on

account of the complexity of the mandible.

They may thus be pro-

an intermediate, though scarcely annectant
named Aetheospondyli in allusion to the unique

visionally assigned to

group, which

is

variations of the vertebral centra from
ccelous to

the biconcave or amphi-

an opisthoccelous type.

AspidorhyncMdce.

The Aspidorhynchidae
flank-scales, small fins,

are long-bodied fishes with deep ganoid

and elongated snout, ranging from the

Bathonian to the Upper Cretaceous inclusive.
for the possession of a

past ni.

They

are remarkable

median presymphysial bone in the mandible.
b

xvm
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AspidorJiynchus, with prominent rostrum, exhibits only one series
of small teeth on the splenial bone, and has ring-vertebrae.

seems to be confined

to

the Jurassic

and in the course of

this

It

but a second genus, Belono-

Upper Jurassic

stomus, ranges from the
inclusive,

;

Upper Cretaceous

to the

range the delicate ring-vertebrae

gradually pass into centra which are pierced only by a very delicate

thread of notochord.

It

noteworthy that the enlarged

also

is

with tubercular teeth, excludes the dentary from

splenial, covered

the margin of the mandible in the English Chalk species, Belono-

Otherwise there

stomus cinctus.

is

no

special evidence of evolution

in the family.
It

just possible that the

is

small Triassic fish Pholidopleurus,

doubtfully assigned to the Pholidophoridae in the Catalogue (p. 479),

may

be a forerunner of

the Aspidorhynchidae ;

osteology is as yet too imperfectly

Nearly

all

the

known

known

but

cranial

its

for comparison.

remains of Lepidosteidae are mere

fossil

fragments, none dating back further than the Lower Eocene.
only interesting fact to be deduced from these remains

with

scales

and vertebrae

identical

with those

is,

the

of

The

that fishes
existing

American Lepidosteus inhabited Western Europe during the period
of deposition of the Eocene and Lower Miocene deposits.
Their
range in the Old World thus corresponds with that of the

Amia

already described.

ancestors

It

is,

would not be recognized

at

first

sight

the normal character of their vertebral centra

forward inclination
exclude

comparison

of

;

on account of

but the markedly

the mandibular suspensorium

with

fossil

of course, likely that their Mesozoic

large-mouthed,

all

seems to

conical-toothed

Mesozoic ganoids except the Aspidorhynchidae, and these cannot be
their direct progenitors for

many

obvious reasons.

subdivision of the facial bones has been

among

shown

The

to occur

highly-specialized ganoids, though Lepidosteus

irregular

commonly

still

remains

unique in having this segmentation extended to the maxilla.

As

to

the well-known remarkable features in the soft parts of the existing
fish, it is

unfortunate that Palaeontology cannot afford any definite

information.
far as can be

Only one point may be mentioned, namely, that

so

judged from the cranium, the course of the olfactory

nerves in Dapedius differs from the course of these nerves in the
closely-allied

genus

Lepidotus,

exactly

in

the

same way that
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the corresponding feature in Lepidosteus differs from that in all
other surviving ganoids

Proc. Zool. Soc. 1893, p. 565).

(cf.

ISOSPONDYLI.
It is interesting to note that all the higher fishes, like the highest

by a comparatively
Only doubtful or extremely rare exceptions are

of the terrestrial Yertebrata, are characterized

simple mandible.

recorded

x

ramus in these types

to the rulej that each mandibular

two or three elements, an articulo-angular

consists of

(or articular

and angular) behind, a dentary in front.
The circumstance is all
the more remarkable because, on acquiring this simplification of the
jaw, the Teleostomes seem to be infused with

new

centra invariably occur, at

rings, then as

amphiccslous bodies

;

including analogues of

the lower races,

advanced type

The

all

these

still

as simple

more varied

vertebral

robust

series of families arises,

being

superinduced upon

the

among

new and

least specialized suborder of these higher fishes is

named by

Prof. E. D.

to the fact that the vertebrae are simple, not

behind the head or related in any
connection between the
It comprises a large

hearing.

:

the principal modifications observed

that of the Isospondyli, thus

osseous

vigour

of skeletal frame.

and

first

and a

first

way

to

arrangements for an

air-bladder

number

Cope in allusion

fused into a group

and the organs

of families,

of

mostly Tertiary

and Recent, and only the few Jurassic representatives of the suborder with some of those of Cretaceous age are treated in the

present Part of the Catalogue.

Pholidoplioridce.

The

earliest clearly-proved instance of the simple

referred to,

is

mandible just

that afforded by the small fishes of the genus Lepto-

As already observed
lepis occurring in the European Upper Lias.
by Agassiz, however, the genus Pliolidopliorus exhibits a very close
resemblance to Leptolepis in general aspect, the osteology of the
head being remarkably similar, vertebral rings being tolerably well
ossified,

the fin-fulcra very small and usually lost, while the scales

are often extremely thin

and deeply overlapping though
and it

most part united by a peg-and-socket articulation

;

for the
is

note-

worthy that no indications of splenial and coronoid elements have
1

E.

g.,

p. 123, fig.

Arapaima, according to Owen,

'

Anatomy

of Vertebrates,'

88 (1866).

62

vol.

i.
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hitherto been discovered in the jaw.

It is thus very probable that

known

the Pholidophoridse are the earliest

and

the suborder

In any case

is
it

when

period,

remarkable that Leptolepis and

is

its

immediate

the Isospondyli and higher suborders became domi-

and they form an interesting example of the long persistence

;

of a newly-acquired character before
of real importance in favouring the

The Pholidophoridae,

as defined

its

possession becomes a factor

supremacy of the type.
in the Catalogue, are the only

with articulated rhombic scales which can be reasonably

fishes

claimed as Isospondyli
is

this inference,

proved to date back at least to the Upper Trias.

were a comparatively insignificant race until the Cretaceous

allies

nant

family of Isospondyli

more conclusive specimens eventually confirm

if

inconstant

if

;

and even the peg-and-socket articulation

the genus Archceomcene (p. 488)

is

correctly associated

with them.

The most generalized member of the

phorus

ranges practically unchanged from the Upper Trias,

itself,

family, Pholido-

An

throughout the Jurassic, as far as the Purbeckian.
allied
is

apparently

genus (Thoracojpterus), with excessively enlarged pectoral fins,

restricted to the

already mentioned,

Upper
is

The

Trias.

Triassic Pholidopleurus, as

very doubtfully placed here

but two other

;

genera with much-deepened flank-scales, namely, Peltopleurus of the

Upper

and Pleuropholis

Trias,

beckian,

may

and there

possibly an almost scaleless representative of the family

is

(Ceramurus)
of special

Upper Jurassic and Pur-

of the

be ascribed to the Pholidophoridse with less hesitation

in the

Purbeckian.

One unique

feature

note in PleurojpJiolis, namely, that the

" lateral line "

is

is also

worthy

canal of the

deflected immediately behind the pectoral arch

and extends not along the deepest

flank-scales

but along the

adjoining series below.

OUgojpleuridce.

The few Upper Jurassic and Cretaceous
family bear

much

superficial

fishes included in this

All of

resemblance to the Arniidse.

them, however, exhibit completely

ossified vertebral centra,

never

any alternating pleurocentral and hypocentral discs even in the
while the mandible appears to be destitute of
and coronoid elements, and thus confirms the suspicion
suggested by the first character, that these fishes must be referred
caudal region

;

splenial

to a higher suborder than that of the Protospondyli.

The

those of the Pholidophoridse, are fringed with fulcra

and

;

most reasonable in the present state of knowledge

fins, like
it

seems

to place

the

XXI
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Oligopleuridae with the latter family at the base of the Isospondylic
series.

Leptolepidce.

two preceding families in the
and are remarkable as being the

Leptolepidaa differ from the

The

absence of fulcra on the
family

earliest

fins,

which

in

intermuscular

elements, forming so conspicuous a feature

bones

These

occur.

among modern

fishes,

appear to be arranged here only in a single series above the vertebral

though there may perhaps be
column in the abdominal region
traces of them sometimes also in the lower half of the caudal
;

The vertebral centra

region.

in Leptolevis itself exhibit interesting

gradations in the degree of development according to the geological

age of the species

these centra never being more than delicate

;

cylinders

constricted rings or

in

the

Upper

Lias,

and always

strengthened by secondary peripheral calcifications in the Oxfordian

In TTirissops, which ranges as far at least as the
Lower Cretaceous, the vertebral centra are still more robust.

and upwards.
These

fishes,

Clupeidae,

are

will

line,

tail,

approach

be noticed,

very closely the

are sometimes included

;

but they

the meeting of the parietal bones in the

distinguished by

median
the

it

among which they
by the non-fusion

and by the presence

of the

of a

haemal spines at the base of
thin film of ganoine on the

scales.

The interpretation

of the relationships of the Mesozoic Actino-

pterygian fishes thus briefly summarized, differs so
hitherto proposed that

it

much from any

has not been found possible to arrange a

synonymy under the subordinal and family-headings in the
Family-names not derived from generic names have
The existing Acijpenser, Polyodon, Sjoatularia,
also been ignored.
and
Amia
are now shown to afford a very inadequate
Lepidosteus,
Catalogue.

and misleading idea of the actinopterygian ganoids, on account of
The characters of the appentheir remarkably specialized nature.
dicular skeleton are observed to be much

even

of the axial skeleton of the trunk,

more important than those
while the form and absence

or presence of the scales, as also the degree of development of the

branchiostegal apparatus, are features comparatively insignificant.
It

is

thus no longer scientific to regard the " Acipenseroidei " as

typical

members

of the

group to which they belong

;

they are mere
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degenerate survivors.

It

is

equally

impossible

to

justify

the

conception of the groups " Lepidosteoidei " and " Amioidei," most
the extinct fishes which are

of

commonly

still

former being proved in the Catalogue to be

ascribed to the

much more

closely

related to the latter.

This result

new departure
when he published his

merely the logical outcome of the

is

in Ichthyology

made by Traquair

in 1876,

1

classic memoir on the systematic position of the Palseoniscidse.
The characters which Traquair's researches have proved to be
secondary in the group to which these typically Palaeozoic fishes

belong, are similarly

shown

to be of comparatively small taxonomic

value in the higher groups of Mesozoic age to which the present

volume specially
tulate

It therefore seems unnecessary to recapi-

refers.

and discuss the various

proposed

;

which have been

classifications

for nearly all of them, even those published during the

last fifteen years, fail to distinguish

between the fundamental and

the secondary features, which the memoirs cited have

made

quite

clear.

work of this kind, a more or
judgment must sometimes be pronounced in cases

It only remains to add that, in a
less

definite

where the known facts scarcely suffice for more than premature
speculation and it is always difficult to express a tentative result
,

;

The present

which cannot be exaggerated in quotation.

in terms

volume, like

its

predecessors,

is

therefore to be accepted merely as

a convenient basis for further research, full of imperfections which

A

each specialist will readily discover for himself.
novel conceptions have been introduced,
certain problems

considered.

A

which seem hitherto

to

to

direct

writer

to

to

have been inadequately

careful examination of nearly

specimens has enabled the

few partly
attention

all

the

available

attempt a more detailed

account of the osteology of the principal genera than has previously

been published.

For continued generous co-operation, thanks are
many scientific colleagues at home and abroad,

not only due to the

whom

to

volumes

indebtedness has already been expressed in the previous
;

they are likewise gratefully tendered to the Government

E. H. Traquair, The Ganoid Fishes of the British Carboniferous FormaSee also Memoir on Platysomidse
tions,' Part I. (Mon. Palseont. Soc., 1876).
1

'

already quoted, and " Eeport on Fossil Fishes collected by the Geological
Survey of Scotland in Eskdale and. Liddesdale," Trans. Eoy. Soc. Edinb.
vol. xxx. pp. 15-71, pis. i.-vi.

Agassiz," Geol.

Mag.

(1881),

and

" Notes

[3] vol. iv. pp. 248-257,

on Chondrosteus acipenfigs. 1-5 (1887).

—
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South Wales (the late Mr. C.

E. F. Pittman), the Eev. H. H.

S.

Wilkinson, and

Winwood

(Bath), the

Eev. P. B. Brodie (Warwick), Edward Crane, Esq. (Brighton),
and the Curators of the Museums of York, Whitby, Scarborough,
Malton, Leicester, and Worcester, for

facilities

in

studying the

The unique collections of
Munich and Naples must be

important collections under their charge.
Mesozoic fishes in the Universities of

particularly mentioned as having afforded very special aid, thanks
to the kindness of Professor

K. A. von

and of Professor F.

Zittel

Bassani.

ARTHUE SMITH WOODWAED.
Department of Geology,

November

15th, 1895.

List of Collections.

In addition to the Collections enumerated in Part

and in Part II. (p.
the present volume

xxiii),

I. (p.

xxix)

the following are also referred to in

:

Beckles

Collection.

—A

large

collection

comprising

fossil

fishes

from the Wealden of Sussex, purchased from the executors
of the late Mr. S. H. Beckles, F.E.S., of St. Leonard's, 1891.

especially

John Brown

Collection.

—Numerous

Pleistocene Yertebrata and

other fossils chiefly from Essex and Suffolk, collected by the late

Mr. John Brown, of Stanway, and bequeathed by him to the late
Sir Eichard Owen, K.C.B., who presented them to the Museum in
1859.
Croizet

Collection.

—Specimens

from

the

Tertiaries,

chiefly

Miocene, of Auvergne, France, purchased from the Abbe Croizet in

1848 and 1849.

Damon

Collection.

—The

private cabinet of the late Mr. Eobert

Damon, of Weymouth, comprising fossils from the neighbourhood
of Weymouth, purchased from his executors, 1890.
Jesson Collection.

—A

series of fossils

sand, Cambridge, collected by Mr.

from the Cambridge Green-

Thomas

Jesson, of Northampton,

and obtained by purchase, 1894.
Leeds

Collection.

—A

large

collection

of

Yertebrata from the

Oxford Clay in the neighbourhood of Peterborough, made by Messrs.
Charles E. Leeds and Alfred N. Leeds, of Eyebury, and obtained by-

purchase, 1890-95,

—
XXIV

rSTTEODUCTION.

—

Fossil vertebrata and plants from the
Ruffor d Collection.
Wealden of the neighbourhood of Hastings, purchased from Mr P.
t

Buffordj of Hastings, at various dates since 1890.

Tristram Collection.

—

Fossil fishes

from the Cretaceous

of

Mount

Canon H. B. Tristram, F.B.S.,
and obtained by purchase from Mr. B. M. Wright, 1865.

Lebanon, collected by the Eev.

Ward

Collection.

—A large

collection of fossil fishes

and amphi-

bians, chiefly from the Coal Measures of Staffordshire, purchased

from Mr. John "Ward, of Longton, 1894.

The following

Collections have also been acquired

since the Catalogue

Brodie Collection.
other

fossils,

made by
Warwick.

was printed (October, 1895)

—A

comprising

by purchase

:

large collection of Triassic, Jurassic, and

many

type and figured specimens of

the Bev. P. B. Brodie, M.A., of Bowington

fishes,

Vicarage,

—

Davis Collection. Fossil fishes chiefly from the Yorkshire Coal
Measures and the Lower Lias of Lyme Begis, comprising many type

and figured specimens,
of Chevinedge, Halifax.

collected

by the

late

Mr. James

W.

Davis,

.
.

SYSTEMATIC INDEX
OP

GENERA AND SPECIES
DESCRIBED IN PAST

Subclass

Order

TELEOSTOMI

(continued)

ACTINOPTEEYGII

Suborder

Family

CHONDEOSTEI

Catopterus
.

redfieldi

Dictyopyge

.

macrura
socialis

.

catoptera
superstes

rbenana
symmetrica
illustrans

robusta

-

-

(?)

draperi

.

.

(continued)

(continued)

CATOPTEEID^E
gracilis

.

III.

XXVI

SYSTEMATIC INDEX.

BELONORHYNCHID.^

Family

Belonorbyncbus

9

11

striolatus
gracilis

12

gigas

12

macrocepbalus

13

tenuirostris

13

acutus

14

brevirostris

17
19

Saurichtbys

Family

apicalis

19

mougeoti

20

acuminatus

21

CHOKDROSTEIME
acipenseroides

27

pacbyurus

33

34

Gyrosteus
mirabilis

.

ACIPENSEKIMS
toliapicus

POLTODONTID^E
magnicaudatus

43

46

47

47

Pholidurus
disjectus

Family

42

46

Crossopbolis

Suborder

34

43

Acipenser

Family

23
23

Cbondrosteus

Family

Page
9

PROTOSPONDYLI

47

48

SEMIONOTID^E

49

Acentropborus

51

51

varians

abbsi

,.,..,,,..

53

XXVU

SYSTEMATIC INDEX,

Family

SEMIONOTID^E

(continued).

Acentrophorus altus
glaphyrus

.......
.

53

bergeri

55

kapffi

56

brodiei

57

altolepis

57

capensis

58

fult-us

58

tenuiceps

59

alsaticus

60

tenuis

61

64

Aphnelepis

65

australis

65

Serrolepis

65

suevicus

66

Pristisonms
gracilis

6Q

latus

66

crassus

67

Sargodon

67
68

fcomicus

68

Colobodus
hogardi

69

frequens

69

gogolinensis

70

varius

71

maximus

71

cborzowensis

72

ornatus

72

latus

elvensis

74
77
84

semiserratus

85

Lepidotus

87

gallineki
n

53
55

Semionotus

——

Page

tuberculatus

........

87

SYSTEMATIC INDEX,

XXViii

Family

SEMIONOTID^E

(continued).

Page

Lepidotus latifrons

89

macrocheirus

90

notopterus

92

94

subovatus

minor

.

leedsi

99

affinis

101

unguiculatus

102

laevis

103

palliatus

103

maximus

105

mantelli

108

degenhardti

119

hauchecornei

119

mawsoni

120
121

(?)pustulatus

128

Dapedius
politus

133

radiatus

137

orbis

137

dorsalis

138

colei

140

milloti

142

punctatus

142

angulifer

145

pholidotus

145

caelatus

.

151

magnevillei

154

Cleithrolepis

granulatus

155

extoni

156
157

Aetheolepis

157

mirabilis

158

Tetragonolepis

—

147
148

granulatus

—

94

semicinctus

.,,...,,

158

SYSTEMATIC INDEX.

Family

SEMIONOTULE

XXIX

(continued).

Page
Tetragonolepis discus

Family

160

oldhami

161

droserus

161

MACE0SEMIIDJ3
Ophiopsis

163
165

procera

166

attenuata

167

sequalis

167

tenuiserrata

168

guigardi

169

penicillata

169

breviceps

170

dorsalis

171

flesheri

171

lepturus

172

Histionotus

173

angularis

174

oberndorferi

175

falsani

Legnonotus
cothamensis

Macrosemius
rostratus

175
176
176

176

177

dumortieri

178

fourneti

178

pectoralis

179

andrewsi

180

Petalopteryx
syriacus

181
181

dorsalis

182

elegans

183

Propterus

183

microstomus

183

speciosus

184

XXX

SYSTEMATIC INDEX.

Family

MACROSEMIID^E

(continued).

Page

185

Propterus elongatus

185

scaccbii

186

Notagogus

Family

pentlandi

186

denticulatus

187

inimontis

188

macropterus

188

PYCNODONTID^E

189

Mesodon

199
199

macropterus
daviesi

201

simus

202

comosus

202

liassicus

202

rugulosus

203

bucklandi

205

temiidens

207

laevior

207

granulatus

208

— — nicoleti

209

damoni

210

-

gigas

210

affinis

211

Athrodon

215

215

douvillei

intermedius
crassus

.

.

216

216

•

216

jessoni

Mesturus

218

verrucosus

218

leedsi

221

Microdon

221

elegans
radiatus

bernardi

222
.

223
224

SYSTEMATIC INDEX.

Family

PYCNODONTIDiE

XXXI

(continued).

Page

225

Miorodon wagneri

226

egertoni

226

sauvanausi

.227

itieri

hugii

227

minutus

229

quincuncialis

229

pagoda

230

biserialis

230
231

(?) discoides

233

Gyrodus

macrophthalmus

233

hexagonus

234

frontatus

235

circularis

238

cuvieri

240

minor

242

coccoderma

.

planidens

243

244

murchisoni

244

(?) cretaceus

245

Stemmatodus

rhombus
Ccelodus

saturnus

248
248
249
250

suillus

250

rosthorni

251

grandis

251

costae

252

mantelli

252

gyrodoides

254

ellipticus

254

inaequidens

255

cantabrigiensis

256

fimbriatus

256

parallelus

256

SYSTEMATIC INDEX.

XXX11

Family

PYCNODONTID^E

{continued).

Anomceodus
subclavatus

258
259

distans

260

angustus

260

willetti

263

fraiponti

263

muensteri

264

superbus

Coccodus

armatus
lindstroemi

Xenopholis
carinatus

Palaeobalistum

265
266

266
268
269

269
270

orbiculatum

271

ponsorti

272

goedeli

272

flabellatum

275

Pycnodus

Family

.

275

platessus

276

gibbus

276

toliapicus

277

koenigi

278

bowerbanki

279

Acrotemnus faba

281

Pycnodus scrobiculatus

281

Phacodus punctatus

282

EUGNATHnLE
Eugnathus

—
-

—

285

286

orthostomus

291

philpotae

294

minor

296

serratus

298

altus

299

hastingsiae

299

SYSTEMATIC IKDEX.

Family

EUGNATHID^

XXxiii

(continued).

Page

300

Eugnathus microlepidotus
longiserratus

301

latimanus

302

Heterolepidotus

304

latus

304

serrulatus

307

typicus

308

striafcus

311

cephalus

311

pectoralis

312

serratus

312

(?) radiato-punctatus

312
315

Allolepidotus

315

rueppelli

nothosomoides

315

dorsalis

316

.

.

316

Ptycholepis

317

bollensis
gracilis

320

curtus

321

monilifer

322

minor

323

avus

323

324

marshi

324

Osteorachis

macrocephalus

325

granulatus

328
329

Caturus

—

part in.

furcatus

332

pachyurus

336

driani

337

velifer

338

angustus

339

heterurus

339

latipennis

342

agassizi

342
c

SYSTEMATIC INDEX.

Family

EUGNATHID^E

(continued).

Page

343

Caturus insignis

344

(Conodus) chirotes
(Strobilodus) giganteus

....

346

(Thlattodus) suchoides
cliftoni

,

.

(Ditaxiodus) impar
(Strobilodus) purbeckensis

346
347

.

.

.

348
351

Callopterus

351

agassizi

Eurycormus

352

speciosus

352

egertoni

353
354

grandis

Neorhombolepis

355
355

excelsus

356

valdensis
(?)

357

punctatus

358

Lophiostomus

Family

346

dixoni

359

affinis

360

AMIKME

360

Liodesmus

361

gracilis

361

sprattiformis

362

Megalurus

363

lepidotus

363

elongatus

364

elegantissimus

365

damoni

366

austeni

366

Amia

367
valenciennesi

macrocephala
ignota

.......

367
370

370

XXXV

SYSTEMATIC INDEX.

Family

PACHYCOKMID^E

374
375

Sauropsis

375

longimanus

.376

latus

376

Prosauropsis

376

elongatus

377

Euthynotus
incognitus

.

377

intermedins

378

speciosus

378
379

milloti

380

Asthenocormus
titanius

380

Pachycormus

380

macropterus

.

.

.

.

.

.

.

.

383

384

acutirostris

385

curtus

—— (Saurostomus) esocinus

....

388

Hypsocormus

390

——

insignis

391

macrodon

394

«

—

leedsi

395

tenuirostris

396
399

Protosphyrsena
ferox

400

compressirostris

405

minor

406

tenuirostris

407

keepingi

407

ornata

407

brevirostris

:

.

408
409

-nitida
penetrans

.

408

depressa

.

409

XXXVI

SYSTEMATIC INDEX.
Page

Suborder

AETHEOSPONDYLI

Family

415

ASPIDOKHYNCHID^E

416

Aspidorhynchus

419

acutirostris

euodus

423

sphekodes

425

fisheri

425

crassus

426
428

Belonostomus
sphyraenoides

428

muensteri

429

kochi

431

tenuirostris

431

dorsetensis

433
434

crassirostris

lesinaensis

Family

434

.

comptoni

435

sweeti

437

cinctus

438

LEPIDOSTEID^E

440

440

Lepidosteus

Suborder

(Clastes) fimbriatus

442

(Clastes) cuneatus

443

ISOSPONDYLI

Family

415

446

PHOLIDOPHORIM}

447

Pholidopborus

450

becbei

pachysomus
latiusculus

446

453
.

454

stricklandi

456

caudalis

457

germanicus

459

SYSTEMATIC INDEX.

Family

PHOLIDOPHOEID^E

XXXV11

(continued).

Page

Pholidophorus purbeckensis

460

higginsi

461

crenulatus

463

limbatus

464

hartmanni

466

macrocephalus

467

similis

470

granulatus

470

ovatus

471

ornatus

471

micronyx

473

(?)

gregarius

(?)dubius
Thoracopterus
niederristi

Pholidopleurus

typus
Peltopleurus

474
474
478

479
479

480
481

splendens

481

kneri

481

humilis
Pleuropholis

482
482

attenuata

483

longicaudata

483

crassicaudata

484

lsevissima

485

thiollieri

485

obtusirostris

486

lienardi

486

serrata

487

Archseomaene

488

tenuis

488

robustus

488

Ceramurus
macrocephalus

489
489

SYSTEMATIC INDEX.

XXXV111

Page

Family

OLIGOPLEUKIDJE

490
491

Oligopleurus
esocinus

492

vectensis

493

494

Oeonoscopus

495

petraroise

cyprinoides

495

muensteri

496

497

desori

498

Spathiurus

498

dorsalis

Family

LEPTOLEPID^E

500
501

Leptolepis

bronni

502

saltviciensis

505

jaegeri

505

autissiodorensis

506

talbragarensis

506

lowei

507

disjectus

507

macrophthalmus

508

dubius

509

voithi

512

sprattiformis

513

brodiei

515

neumayri

516

518

Aethalion
knorri

518

angustus

519
521

Thrissops

formosus

.

.

521

salmoneus

522

clupeoides

523

rochei

525

portlandicus

525

XXXIX

SYSTEMATIC INDEX.

Family

LEPTOLEPID^E

(continued).

Page

526

Thrissops microdon

exiguus

527

sp

527

Supplement to Family PAL^EOjS"ISCID^E
Platysiagum
sclerocephalum

...

532

533
533

LIST OF WOODCUTS.

Fig.

5

Fish in shale

1.

Dictyopyge macrura.

2.

Chondrosteus acipenseroides.

Restoration

....

3.

acipenseroides.

Profile of head restored

4.

acipenseroides.

Cranial roof

5.

acipenseroides.

Read

6.

acipenseroides.

Bead and pectoral arch

7.

Gyrosteus mirabilis.

8.

Acipenser (recent).

9.

Gyrosteus mirabilis.

10.

30
.

.

36

Hyomandibular

37

mirabilis.

38

Maxilla

38
39

Ceratohyals

40

Clavicle

15. Acipenser (recent).

40

Clavicle

16. Gyrosteus mirabilis.

40

Supraclavicle

Caudal fin-rays

mirabilis.

18. Acipenser (recent).

41

44

Skeleton

19. Lepidotus macro cheirus.

31
36

Maxilla

mirabilis.

25

2Q

Parasphenoid

12, 13. Gyrosteus mirabilis.

17.

.

Parasphenoid

11. Acipenser (recent).

14.

.

24

Mandibular ramus

.

.

.

.

.

.

100

leedsi.

Operculum and suboperculum

a.

leedsi.

Mandibular ramus

100

21.

leedsi.

Dentary and

100

22.

minor.

Restoration

23.

mantelli.

Head

24.

mantelli.

Arrangement of

20.

20

25. Dapedius politus.

26.
27.

politus.
colei.

95

113
116

teeth

129

Restoration

EndosTceleton of trunk restored

.

.

.

131
141

Facial bones

28. Cleithrolepis granulatus.

pakt in.

tooth

100

156

Restoration

d

LIST OP WOODCUTS.

xlii

Pig. 29. Macrosemius

Head

latiusculus.

and

opercular

apparatus

163

30. Mesturus leedsi.

Bones of cranial roof
Vomerine dentition

31. Ccelodus gyrodoides.
32. Coccodus armatus.

orthostomus.

36. Caturus furcatus.

Amia

calva.

Head and

calva.

Left pterygo-palatine arcade

.

.

.

....

369
369

393

Restoration

403

Rostra

42. Aspidorhynchus acutirostris.

....

418

opercular apparatus

441

Head

448

Restoration

Head and

44. Pholidophorus macrocephalus.
45. Leptolepis dubius.

309

opercular apparatus

insignis.

43. Lepidosteus viridis.

293
331

39.

41. Protosphyraena.

.

368

38.

Hypsocormus

.

Restoration

Skeleton

40.

.

Head-bones

calva.

37.

255
288

Restoration

Left mandibular ramus

35. Heterolepidotus typicus.

192

267

Left clavicle

33. Eugnathus orthostomus.
34.

....
....

Restoration

510

CATALOGUE
OF

FOSSIL FISHES,
PART

Order

II.

ACTINOPTERYGII

Suborder

I.

CHONDROSTEI

Family
Trunk elongate

III.

{continued).

[continued).

CATOPTERID^E.

or elongate- fusiform

;

tail abbreviate-heterocercal.

Head-bones well developed, ganoid; no median
roof-bones

;

teeth slender, conical

;

series

eye far forwards

of cranial

and snout

prominent mandibular suspensorium more or less obliquely directed
backwards and downwards. A series of branchiostegal rays present.
Dorsal fin single and not much extended. Scales rhombic, ganoid.
;

Synopsis of Genera.
Origin of dorsal fin behind that of the anal

Catopterus

Origin of dorsal fin not behind that of the anal

Dictyopyye

Genus

CATOPTERUS,

[Ann. Lyceum Nat. Hist.

New

J.

York,

H.

(p. 1).
(p. 4).

Kedfield.

vol. iv.

1837,

p. 39.]

Trunk elegantly fusiform, and head relatively small. External
bones more or less ornamented with ridges and tubercles of ganoine.
Fins of moderate size, consisting of robust rays, more or less
enamelled, and distaily bifurcating

PART

III.

;

fulcra well developed.
JB

Dorsal

2

ACTINOPTEKYGII.

and anal
latter

fins triangular,

;

or quite smooth

A
J.

Scales large or of moderate size, nearly

dorsal ridge-scales

;

Newberry

Triassic

known

somewhat enlarged.

is given by
and Fossil Plants of the
Jersey and the Connecticut Valley " (Monogr.

description of the

S.

the origin of the former behind that of the

caudal fin forked.

species of Catopterus

in his "Fossil Fishes

Rocks of

New

U.S. Geol. Surv. no. xiv. 1888).

Catopterus gracilis,
1837. Catopterus gracilis, J.

York,

vol. iv. pp.

H.

37-39

1841. Catopterus gracilis,

(?

W.

J.

H.

Redfield, Ann.

non

Redfield.

Lyceum Nat.

Hist.

New

pi. i.).

C. Redfield, Amer. Journ. Sci. vol.

xli.

p. 27.

1888. Catopterus gracilis, J. S. Newberry, Foss. Fishes Trias. N. Jersey

and Connecticut (Mon. U.S. Geol. Surv.
figs.

no. xiv.), p. 55, pi. xvi.

1-3.

Type. Nearly complete fishes

;

Yale College Museum,

New Haven,

Connecticut, U.S.A.

The type species, attaining a length of about 0*25. Length o f
head with opercular apparatus about equal to the maximum depth
of the trunk, and contained five times in the total length of the
depth of caudal pedicle somewhat less than half that of the
fish
;

Cranial bones finely granulated.

abdominal region.

Pelvic fins

arising about

midway between

and anal

nearly equal in size and almost completely opposed.

fins

the pectorals and the anal

;

dorsal

Scales smooth, none deeper than broad, those of the flank in the

abdominal region very finely serrated.

Some small fishes from Boon ton,
named Catopterus parvulus (W. C.
vol. xli.

1841, p. 28, and

pi. xvi. figs. 4,

J. S.

and Sunderland,
Amer. Journ. Sci.

Middlefield,
Redfield,

Newberry, op.

cit.

5) are probably to be regarded as the

1888,

young

p. 60,

of this

species.

Form.

<$f

Log.

Triassic

:

Connecticut, Massachusetts, and

New

Jersey.

P. 7495. Greater portion of abdominal and caudal region, showing

paired fins

;

Boonton,

New

Ward

Jersey.

Coll.

P. 1038. Imperfect hinder portion of the abdominal region, with
the caudal region ; Middletown, Westfield, Connecticut.

Egerion
P. 1039.

More imperfect specimen

of the

same

Durham, ConEgerion Coll.

necticut.

P. 3515 a. Imperfect caudal region

;

Coll.

;

Durham.

Enniskillen Coll.

O

CATOPTERID-E.

Fragment showing
ham.

P. 3515.

on flank-scales

fine serrations

Dur-

;

EnniskUlen

Catopterus

Coll.

redfieldi, Egerton.

1847. Catopterus redfieldi, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol.

iii.

278.

p.

Catopterus redfieldi, J. S. Newberry, Foss. Fishes Trias.

1888.

and Connecticut (3Ion. U.S. Geol. Surv.

Jersey

1-3.

figs.

Type. Nearly complete

A

IS".

no. xiv.), p. 53, pi. xv.

fish.

Length of

comparatively robust species as large as the type.

head with opercular apparatus not more than two-thirds as great as
the maximum depth of the trunk and contained nearly six times
iu the total length

of the fish

about one-third that of the

and the anal

depth of caudal pedicle equalling

Pelvic fins arising

finely granulated.

torals

;

abdominal region.

;

Cranial bones

midway between the pec-

dorsal and anal fins nearly equal in size, and

the former arising opposite to the middle of the latter.

Scales

mostly smooth, but sometimes in part longitudinally striated, the
striae

terminating in the coarse serrations of the posterior border

which characterize the principal flank-scales
scales deeper

The

many

:

of the flank-

than broad.

Catopterus minor (Newberry, op. cit. 18S8, p. 57,
from Durham, Connecticut, is probably founded on young

so-called

pi. xvii.),

individuals of this species variously distorted.

It is also uncertain

whether or not Catopterus ornatus (Newberry, ibid. p. 53, pi. xviii.
The type is a unique, much distorted,
fig. 3) must be placed here.
small specimen from Durham, which seems to have been chemically
eroded in such a

way

as to display the concentric lines of

growth in

the scales.

Form.

$•

Loc. Triassic

:

Connecticut and

P. 3513. Imperfectly preserved specimen

;

New

Jersey, U.S.A.

Durham, Connecticut.
EnniskUlen

Coll.

Vertically crushed specimens of Catopterus, very imperfectly pre-

seem to have been erroneously described as representing a
Catopterus anguilliformis (W. C. Eedfield, Amer.
Journ. Sci. vol. xli. 1841, p. 27, and J. S. Newberry, Mon. U.S.

served,

distinct species,

Geol. Surv. no. xiv. 1888, p. 59, pi. xviii.

the Eedfield Collection, Tale College

specimen of this character

fig. 5),

Museum.

the type being in

The following

P. 1019. Imperfect, vertically-crushed remains of a large
assic

;

is

a

:

Middletown,

"Westfield, Connecticut.

fish.

Tri-

Egerton

Coll.

;
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Genus.

DICTYOPYGE,

[Quart. Journ. Geol. Soc. vol.

A

iii.

Egerton.

1847,

276.]

p.

group of species differing only from Catopterus in the more

forward position of the dorsal

which never

arises

behind the

Dictyopyge macrura (Eedfield).
W. C. Redfield, Amer. Journ.

Sci. vol. xli.

fin,

origin of the anal fin.

1841. Catopterus macrurus,
p. 27.

1847. Dictyopyge macrura, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol.

iii.

p.

276,

pi. viii., pi. ix. fig. 1.

W.

1857. Catopterus macrurus,
Sci. 1856, pt.

ii.

C. Redfield, Proc.

Amer. Assoc. Adv.

p. 186.

1888. Dictyopyye macrura, J.

S.

Newberry, Foss. Fishes Trias. N.

Jersey and Connecticut (Mon. U.S. Geol. Surv. no. xiv.),

p. 64,

pi. xviii. figs. 1, 2.

Type. Nearly complete

The type

fish.

about
Length of
15.
head with opercular apparatus somewhat less than the maximum
depth of the trunk, and equalling less than one-fifth of the total
species, attaining a length of

length of the fish

;

depth of caudal pedicle less than half that of
Cranial bones externally ornamented with

the abdominal region.
fine granulations.

arch and the anal

#

midway between

Pelvic fins arising
fin

;

the pectoral

dorsal fin at least as deep as long, arising

slightly in advance of the anal and scarcely smaller than the latter,
which comprises about 30 rays and extends almost to the base of

the caudal

Form.

fin.

Scales smooth, not serrated.

Loc. Triassic

Sf

Not represented

:

Richmond

Coalfield, Virginia, U.S.A.

in the Collection.

Dictyopyge socialis
1843. Semionotus
1864. Dictyopyge

socialis,

(Berger).

H. A. 0. Berger, Neues Jahrb.

socialis,

J.

Striiver,

Zeitschr.

p. 86.

deutsch. geol.

Ges.

vol. xvi. p. 322, pi. xiii. fig. 2.

Nearly complete

Type.

fish

;

University

Geological

Museum,

Gottingen.

A large

species, attaining a length of

about 0*2.

with opercular apparatus about equal to the
trunk and contained

five

of

head

depth of the

times in the total length of the

fish

than half that of the abdominal
Cranial bones with an external rugose ornament.
Pelvic

depth of caudal pedicle slightly
region.

Length

maximum

fins arising

about

less

midway between

the pectoral arch and the anal

CA.TOPTERmU,

;

ACTINOPTEEYGII.

6
iin

;

and anal

dorsal

fins arising

almost directly opposite to each

and the latter well separated from the
[Scales not satisfactorily known, but apparently serrated.]
caudal.
Form. <Sf Loc. Upper Keuper Coburg.

other, nearly equal in size,

:

P. 7395. Large slab of sandstone, with remains of several

indi-

Purchased.

viduals; Coburg.

P. 3488. Smaller slab with three specimens in an imperfect state of

preservation

Enniskillen Coll.

Coburg.

;

Dictyopyge catoptera

(Agassiz).

1835. Palceoniscus catopterus, L. Agassiz, Edinb. Phil. Journ. vol. xix.

388.

p.

1836. Palceoniscus catopterus, R.

I.

Murchison, Proc. Geol. Soc. vol.

1844. Palceoniscus catopterus, L. Agassiz, Poiss. Foss. vol.
p.

ii.

206.

p.

pt.

ii.

i.

303 (name only).

1850. Palceoniscus catopterus,
p.

W.

King, Permian Foss. (Mon. Pal. Soc.)

226.

1850. Palceoniscus catopterus, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol. vi, p. 4.

1858. Palceoniscus catopterus, Sir P. Egerton,

ibid. vol. xiv. p.

165,

pi. xi. fig. 4.

1877. Dictyopyge catoptera, R.

Type. Imperfect fishes
tical

A

H. Traquair,

British

;

ibid. vol. xxxiii. p.

Museum and Museum

567.

j

of Prac-

Geology.

Length of
head with opercular apparatus at least equalling the maximum
depth of the trunk and contained about five times in the total
length of the fish depth of caudal pedicle at least half that of the
small species, attaining a length of about 0*07.

;

abdominal region.

Pelvic fins arising

midway between

the pectoral

arch and the anal fin dorsal fin arising considerably in advance of
Scales not
the anal, and apparently nearly as large as the latter.
;

satisfactorily

many

known, but probably smooth and without serrations
somewhat deeper than broad. [Narrow
;

of those of the flank

ventral scales not hitherto observed.]

Form.
P. 1033.

Sf

Keuper

Loc.

Two

Tyrone, Ireland.

small slabs of red sandstone, each with two imperfect

fishes

P. 3489-91.

:

A

;

Roan

Hill, Tyrone.

Egerton

Coll.

large slab and four smaller pieces of similar sand-

stone with numerous specimens, one labelled by Agassiz

Roan

Hill,

Tyrone.

Enniskillen Coll

CAT0PTEE1DJ3.
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Dictyopyge superstes

(Egerton).

1858. Palceoniscus superstes, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol. xiv. p. 164, pi. xi. tigs. 1-3.

1887. Dictyopyge superstes, K. A. von Zittel,

Handb.

Palaeont. vol.

iii.

p. 203.

Type. Imperfect trunk

A 'small

collection of Rev. P. B. Brodie.

;

species, attaining a length of

about 0*065.

Proportions

uncertain, but probably very similar to those of the type species,

the caudal pedicle only being relatively longer.

The

dorsal and

anal fins arising directly opposite to each other, and apparently

nearly equal in

size.

Scales smooth, not serrated.

Form. Sf Loc. Upper Keuper Warwickshire.
Not represented in the Collection.
:

Dictyopyge rhenana,
1889. Dictyopyge rhenana,

W.

Deecke.

Deecke, Palseontogr.

vol.

xxxv.

p.

107,

pi. vi. fig. 11.

Type. Imperfect

A
tain,

fish

;

Basle

Museum.

species attaining a length of about 0*13.

Proportions uncer-

but probably very similar to those of the type species, the fin-

rays differing in being more delicate.

advance of the anal

Dorsal

Scales smooth or

fin.

fin arising slightly in

marked mesially with a

low longitudinal rib. (Deecke.)
Form. <$f Log. Bunter Sandstone: Degerfelden, near Basle, Switzerland.

Not represented in the

Collection.

Dictyopyge symmetrica,
1890. Dictyopyge symmetrica, A. S.

N.

Wales, Palasont. no.

S.

Type. Nearly complete

fish

A.

S.

Woodward.

Woodward, Mem.

Geol. Surv.

4, p. 17, pi. iv. figs. 5, 6.
;

Geological Survey of

New

South

Wales, Sydney.

A small species, attaining a length of about 0*08. Length of
head with opercular apparatus about equal to the maximum depth
of the trunk and comprised more than four times in the total length
depth of caudal pedicle scarcely more than one-third
of the fish
Cranial bones externally rugose.
that of the abdominal region.
;

Pelvic fins arising nearer to the anal fin than to the pectoral arch
dorsal fin as deep as long
is

and

directly opposed to the anal,

equally elevated and only slightly more extended.

mented with

faint oblique ridges or grooves.

which

Scales orna-
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Form.
Trias)

:

Sf

Two

P. 6270.

Lower Hawkesbury-Wiananiatta

Loc.

Gosford,

New

Series

(Upper

South Wales.

specimens, one wanting the head.

By
Dictyopyge illustrans,
1890. Dictyopyge illustrans, A. S.

Wales, Palseont. no.

A.

Woodward.

S.

Woodward, Mem.

4, p. 18, pi. iv. figs.

exchange, 1890.

Geol. Surv. N. S.

7-9.

Type. Nearly complete fish; Geological Survey of

New

South

Wales, Sydney.

A
of

small species, attaining a length of about 0*09.

what nearer

Proportions

Pelvic fins arising some-

head and trunk as in D. symmetrica.

to the anal fin than to the pectoral arch

dorsal fin as

;

deep as long, almost entirely in advance of the anal, which

more extended.

larger and

is

Scales ornamented with oblique ridges

or grooves.

Form.
Trias)

:

Sf

P. 6269.

Lower Hawkesbury-Wianamatta

Loc.

Gosford,

New

Trunk of

fish,

(Upper

and slab with other imperfect specimens.

By
Dictyopyge robusta,
1890. Dictyopyge robusta, A. S.

Wales, Paleeont. no.

Type. Imperfect

Series

South Wales.

fish

;

A.

S.

Woodward.

Woodward, Mem.

4, p. 20, pi.

iii.

exchange, 1890.

Geol. Surv, N. S.

figs. 4, 5.

Geological Survey of

New

South Wales,

Sydney.

A

species

attaining a length of about 0*09, differing only from

D. illustrans in

its

more robust proportions and

greater extent of the dorsal and anal

Form.
Trias)

:

Sf

Loc.

Gosford,

P. 6271. Small

in the relatively

fins.

Lower Hawkesbury-Wianamatta

New

Series

(Upper

South Wales.

specimen and a slab with two imperfect larger

By

fishes.

Dictyopyge
1893. Dictyopyge

(?)

(?)

draperi, A.

draperi, A. S.

exchange, 1890.

Woodward.

S.

Woodward, Ann. Mag.

Nat. Hist.

[6] vol. xii. p. 393, pi. xvii. fig. 1.

Type.

Pish,

wanting caudal

extremity

;

National Museum,

Bloemfontein, Orange Pree State.

A

small species, attaining a length of about 0*09.

head with opercular apparatus about equal to the

Length of

maximum

depth

BELONORRTNCHID^).

V

of the trunk and contained five times in the total length of the
fish.

External head-bones ornamented with rugae and

mandible being longitudinally

striae,

the

midway

Pelvic fins arising

striated.

between the pectoral arch and the anal fin dorsal fin at least as
deep as long, arising considerably in advance of the anal fin, and
smaller than the latter, which is elongated and comprises not less
than 40 rays. Scales smooth, their hinder border conspicuously
pectinated, except on the caudal region.
Form. Sf Log. Upper Karoo Formation (Stormberg Beds) Rouxville, Orange Free State, South Africa.
Not represented in the Collection.
;

:

.

Family

BELONORHYNCHIDiE.

Trunk elongated and slender

tail

;

Head-

abbreviate-diphycercal.

bones well-developed, delicately ornamented withganoine, andthcsa

forming a continuous shield, without a median
snout much elongated and

of the cranial roof

longitudinal series of azygous elements

slender

;

;

dentition consisting of well-spaced large conical teeth, with

numerous intervening minute teeth
without branchiostegal rays.

;

opercular apparatus reduced,

Dorsal and anal

Trunk wanting

fulcra minute or absent.

fins single,

remote

;

a continuous squamation,

but exhibiting isolated longitudinal series of scutes.

Only one definable genus
hitherto been discovered

;

of

this

family, Belonorhynclius,

has

the fragments ascribed to Sauriehthys and

Broivneichihys being too imperfect for satisfactory discussion.

Genus

BELONORHYNCHUS,
[Neues Jahrb. 1858,

Bronn.

p. 12.]

{teste Bronn, Nomencl.), in F.
Braun, Verzeichn. Bayreuth befindl. Petrefact. 1840, p. 73

Syn. Saurorhynchus, G. von Minister

(name only).
Ichthyorhynchus, C.

in

A. Stoppani,

Stuclii

Geol. e

G. Costa, Atti R. Accad. Sci. Napoli,

vol. vi.,

Bellotti,

Paleont. Lombardia, 1857, p. 436.

Gifonus, 0.

Append. 1862, p. 26.
Stylo?'hynchus, K. Martin,

Zeitschr. deutsch. geol. Ges. vol. xxv.

1873, p. 725.

Saurorhynchus,
p.

0.

M.

Reis,

Geogn.

Jahresh.

1891

(1892),

145.

Upper and lower jaws approximately equal
with few large conical teeth, and a close

in length, provided

series of similar

but smaller

10
teeth
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mandible very deep posteriorly

;

on each

Head and

side.

sometimes reticulated and in part tuberculated.

striations,

slender ribs present.

Paired
caudal

fins
fin

a single opercular bone

;

opercular bones ornamented chiefly with

small

;

Long,

Pin-rays distantly articulated; fulcra absent.

and anal

dorsal

fins

large,

directly opposed

Trunk with four

truncated behind, symmetrical.

;

longi-

tudinal series of dermal scutes, one dorsal and another ventral, and
no intermediate scales.
a pair supporting the " lateral line "
;

The cranium in this genus is completely enveloped in membranebones, which are more or less fused together in the adult and firmly
connected at the side in advance of the orbit with the similarly

The constitution of the cranial shield is not
known, but it extends backwards beyond the skull
The parasphenoid, as seen
to the hinder border of the operculum.
in side view, appears curved, the convexity being downwards
a
short and broad plate extends from it on each side over the otic
region
and the bone is also prolonged backwards beyond the skull
The orbit
to the same degree as the cranial roof already noted.
is large, and there is distinct evidence of an ossified sclerotic, or at
The nasal opening is single on
least of a hardened sclerotic ring.
each side, and obliquely elongated and whatever appearance there
may be of a second smaller opening between the latter and the
orbit in certain specimens, must be regarded as deceptive.
One

fused cheek-plates.
satisfactorily

;

;

;

long posterior suborbital bone

is distinct, deepest behind, and produced as a narrow bar beneath the orbit but nothing further is
definitely known concerning the limits of the premaxillae, maxillae,
;

and the other elements of the cheek. The hyomandibular is not
much expanded at either extremity, and its long axis is nearly
the quadrate is relatively large and triangular in shape.
vertical
;

The mandible

is

deepest at

its

hinder extremity, and

its

posterior

border descends almost vertically from the articulation with the

The angular and

articular bones are fused together,

and
marked by radiating
branches from the sensory canal which traverses its length. As
to the limits of the dentary and splenial, there is no precise inskull.

the expanded outer surface of the former

formation

;

but the fact that a double

is

series of large teeth

extends

quite to the termination of the mandible, suggests that there

no presymphysial bone.
consists of

a series of

The

is

dentition on the margin of both jaws

large,

enamel-tipped,

conical teeth, well

and some of the inner
bones of the mouth are also provided with minute teeth. A small
oval operculum is attached by an articulation near the upper end of
but there is no evidence
its anterior border to the hyomandibular
spaced, with minute intermediate teeth

;

;
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of any other ossification either in the opercular or branchiostegal

membrane.
The notochord

and there are no undoubted ossifiThe neural and haemal arches,
however, are much expanded, the former united by zygapophyses
and bearing short delicate spines, the latter in the caudal region
symmetrical with the neurals.
Long slender ribs are also observed
is

persistent,

cations in the notochordal sheath.

in the Australian specimens.

The paired

are small, apparently exhibiting a very feeble

fins

lobation, and
relatively small

consisting

of

postero-inferior border

its

rays.

delicate

The

clavicle

and sickle-shaped, with a triangular plate
;

the pelvic fin-supports are unknown.

The

dorsal and anal fins exhibit a series of robust supports

less

numerous than the dermal rays

any other

fins are

also

is

affixed to

;

much

and neither on these nor on

there indications of fulcra.

The longitudinal

series

of dermal

scutes,

forming dorsal and

more or less
A-shaped and deeply imbricating, sometimes broad and tuberculated,
The ventral series divides to form
sometimes narrow and smooth.
The present writer has not observed any
a ring round the anus.
ventral ridges and a support for the lateral line, are

distinct evidence of intermediate scales or calcifications.

The

species of Belonorhynchus are distinguished chiefly

by

differ-

ences in the relative proportions of the head and trunk, in the form,
proportions,

and ornamentation

of the

head and scutes.

Belonorhynchus striolatus,
pi.

i.

figs.

1-10, pi.

ii. fig.

Bronn.

H. G. Bronn, Neues Jahrb.

1858. Belonorhynchus striolatus,

p.

12,

1.

1866. Belonorhynchus striolatus, H. Kner, Sitzungsb. k. Akad. Wiss,

Wien, math.-naturw.

CI. vol.

1892. Saurichthys striolatus, 0.

liii.

M.

pt.

i.

p. 189, pi. vi.

Beis, Geogn. Jakresh. 1891, p. 148,

fig. 5.

Type. Nearly complete

The type

fishes.

species, of small size, attaining a

maximum

length of

Snout extremely attenuated, the head and opercular
apparatus occupying about two- fifths of the total length; facial
bones marked with prominent vertical striations operculum about
about 0-15.

;

as deep as broad.

Space between the pectoral and pelvic

fins

more

than twice as great as that between the latter and the anal.
Scutes of dorsal and ventral series narrow and slender, much
elongated on the caudal pedicle

;

scutes

of lateral line

small.

Form.

4'

Loc.

Upper Keuper

:

Kaibl, Carinthia.

relatively

12
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33061. Imperfect specimen, coiled up and wanting the paired

fins.

Purchased, 1858.
P. 966. Typical specimen, displaying the sclerotic plates and remains

A

of all the fins.

pair of plates, not readily determinable,

in front of the pectoral fins, are doubtfully regarded as

infraclavicular in

Mem.

Geol. Surv. N. S. Wales, Palaeont.

no. 4, p. 22.

P.

966

a,

3789

P.

Egerton

Coll.

Imperfect specimen in counterpart, exhibiting

a.

the paired fins and the oval ring of scutes between the

Egerton

pelvic pair.

fy

Ennishillen Colls.

P. 3789. Specimen showing the great elongation of the snout and
several characters of the trunk, notably the elongation of

the dorsal and ventral scutes on the caudal pedicle.
Ennishillen Coll.

Belonorhynchus

gracilis, A.

1890. Belonorhynchus gracilis, A. S.

N.

Wales, Palseont. no.

S.

S.

Woodward.

Woodward, Mem.

Geol.

Surv.

4, p. 27, pi. viii. tig. 5, pi. ix. figs. 3, 4,

pi. x. figs. 3, 4.

1892. Saurichthys gracilis, 0.

Type. Imperfect fish

:

M.

Reis, Geogn. Jahresh. 1891, p. 155.

Geological Survey of

New

South Wales,

Sydney.

A

species

of

moderate

size.

Head with

opercular

occupying about one quarter of the total length

apparatus

bones
and mandible longitudiScutes of dorsal and ventral series narrowly ovate,
nally striated.
much longer than broad, acuminate behind, and apparently tuber-

marked with prominent

culated

;

Form.
Trias)

:

;

facial

vertical striations,

scutes of lateral line relatively small.

Loc.

Sf

Gosford,

Lower Hawkesbury-Wianamatta

New

Series

(Upper

South Wales.

P. 6273. Portion of trunk, with dorsal

Belonorhynchus gigas,
1890. Belonorhynchus gigas, A. S.

Wales, Palaeont. no.

;

A.

S.

exchange, 1890.

Woodward.

Woodward, Mem.

Geol. Surv. N. S.

4, p. 23, pi. ix. figs. 1, 2, pi. x. figs. 1, 2.

1892. Saurichthys gigas, O.

Type. Imperfect fish

By

fin.

M.

Reis, Geogn. Jahresh. 1891, p. 155.

Geological Survey of

New

South Wales,

Sydney.

A

species of large size, attaining a length of not less than 0*5.

Head with

opercular apparatus occupying about one-third of the

total length

;

facial

bones marked with prominent vertical striations.
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Scutes of dorsal and ventral series about twice as broad as long,

obtusely pointed behind, and ornamented with prominent tuberculations

much

scutes of lateral line comparatively small

;

the scutes

all

;

enlarged on the short and narrow caudal pedicle.

Form.
Trias)

:

Loc.

<Sf

Gosford,

P. 6272.

Two

Lower Hawkesbury-Wianamatta

New

(Upper

Series

South Wales.

By

fragments of trunk.

Belonorhynchus macrocephalus,

exchange, 1890.

Deeeke.

(?)

1857. Lchthyorhynchus curioni, C. Bellotti, in A. Stoppani, Studii

(?)

1886. Belonorhynchus

Geol. e Paleont. Lombardia, p. 436.

Atti Soc.

Ital. Sci.

cfr.

rubustus, F. Bassani (ex Bellotti, MS.),

Nat. vol. xxix.

[Portions of head and

p. 33.

trunk Milan Museum.]
1889. Belonorhynchus macrocephalus, "W. Deeeke, Palaeontogr. vol.
xxxv. p. 127, pi. vii. tigs. 1, 2.
;

1892. Belonorhynchus macrocephalus, F. Bassani,

Mem.

Soc. Ital. Sci.

[3] vol. ix. no. 3, p. 6.

M.

1892. Saurichthys macrocephalus, 0.

Reis, Geogn. Jahresh. 1891,

p. 151, fig. 9.

Type. Imperfect

A

fish.

species of large size, attaining a length of not less than 0*45.

Head with

occupying about one-third of the

opercular apparatus

and facial bones marked
with prominent vertical striations; operculum deeper than broad.
Scutes of dorsal and ventral series elongated, triangular, not much
total length

;

cranial roof tuberculated,

enlarged on the

caudal pedicle

;

scutes of lateral

line

smaller,

rhombic in form.

Lombardy.
Sf Loc. Keuper
Not represented in the Collection.

Form.

:

Belonorhynchus tenuirostris
1710. Figures

by Buttner,

pi. xxiii. fig. 3, pi.

Rudera

xxiv. b.

diluvii

(Miinster).
testes,

pi.

xvi.

fig.

9,

fig. 1.

1839. Saurichthys tenuirostris, G. von Miinster, Beitr. Petrefakt. pt. i.
p. 118, pi. xiv. fig. 3.
1840. Saurorhynchus tenuirostris, F. Braun, Verzeichn. Bayreuth
befindl. Petrefact. p. 73.

1846. Saurorhynchus tenuirostris, E. E. Schmid, in

Geogn. Yerhalt. Saalthals,
1849. Saurichthys tenuirostris,
pi.

xxxi.

figs.

p. 37, pi.

iii.

Schmid &

Schleiden,

figs. 4, 5.

H. von Meyer, Palaeontogr.

vol.

i.

p.

201,

29-32.

1861. Saurichthys tenuirostris, E. E. Schmid,

Leop.-Car. vol. xxix. no.

9, p. 24.

Nova Acta Acad.

Cass.

14

ACTINOPTERYGII.

1865. Saurichthys tenuirostris, H. Eck, Form. bunt.S mdst. u. Muschelk.
Oberschlesien, p. 121.

1873. Stylorhynchus tenuirostris, K. Martin, Zjitschr. deutsch. geol.
Ges. vol. xxv. p. 725, pi. xxii. fig. 14.
K. A. von Zittel, Handb. Paloeont.

1838. Saurichthys tenuirostris,
vol.

p. 266.

iii.

1892. Saurichthys tenuirostris,

0.

M.

Reis,

Geogn. Jahresh. 1891,

p. 151, (?) fig. 4.

Type. Cranium; Palseontological Museum, Munich.
The type species of the so-called Saurorhynshus (Miinster MS.)

and Stylorhynchus, of small size and with very slender snout, the
head attaining a length of about 0*06 and its maximum breadth
The external ornament of the cranial roof consists chiefly of
O'Ol.
tubercles

Form.

Sf Lofl.

Muschelkalk

Not represented

Germany.

:

in the Collection.

Belonorhynchus acutus
[Plate II.

(Agassiz).

fig. 1.]

1844. Belonostomus acutus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p.

142,

pi. xlvii a. figs. 3, 4.

1844. Belonostomus anninyice, L. Agassiz,

[Head

British

;

ibid. p.

143 (name only).

Museum.]

1844. Belonostomus tenellus,

Agassiz, ibid.

L.

p.

143 (name only).

[Mandibular symphysis British Museum.]
1858. Belonorhynchus (?) acutus and B. (?) anninyice, H. G. Bronn,
Neues Jahrb. p. 12.
;

1876. Belonostomus acutus, J. F. Blake, in Tate and Blake, Yorkshire
Lias, p. 259.-

1887. Belonorhynchus acutus, K.
vol.

iii.

A.

von

Zittel,

Handb. Palaeont.

p. 222.

1888. Belonorhynchus
Hist. [6] vol.

i.

A. S. Woodward, Ann. Mag. Nat.
and Quart. Journ. Geol. Soc. vol. xliv.

anninyice,
p. 355,

p. 147, pi. vii. fig. 14.
1890. Belonorhynchus acutus,

Woodward and

Sherborn, Catal. Brit.

Foss. Vertebrata, p. 16.

1892. Saurorhynchus acutus, O.

M.

Beis, Geogn. Jahresh. 1891, p. 145

(in part).

Type. Imperfect cranium

The type
size,

;

British

Museum.

species of the so-called Saurorhynclius,

the head attaining a length of about 0*15.

of moderate

Head from

four

and a half to five times as long as its maximum depth distance
between the orbit and the occiput considerably exceeding the maximum depth of the mandible, and the angular bone of the latter
much truncated though gently rounded postero-inferiorly dentition
;

;
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powerful;

ornament

superficial

majority directed longitudinally.

of

consisting

short

rugae,

Operculum two-thirds

the

broad

as

Scutes of dorsal and ventral series long, narrow, and

as deep.

slender, apparently smooth.

Form.

Loc.

6f

Except the

Lower Lias

Upper Lias

first, all

of the

:

Lower Lias

Yorkshire.

Dorsetshire.

:

the following specimens were obtained from

neighbourhood of

Lyme

"Regis.

Type specimen, being the fragmentary cranium
Agassiz, loc. cit. fig. 4 Upper Lias, Whitby.

P. 4268.

figured

by

;

Enniskillen Coll.
P. 428.

Crushed and somewhat fractured head, lateral aspect,
measuring 0145 in length, but wanting the extremity of

The laniary teeth gradually become more and
the snout.
more robust backwards, and those of the two jaws alternate,
the clusters of minute interfitting into broad notches
vening denticles are conspicuous. The imperfectly preserved angular bone of the mandible is shown to be
;

continuous with the articular element.

Purchased, 1882.

43054. Smaller head, 0*1 in length, the cranium much crushed but
showing the extension of the roof-bones beyond the
The jaws are almost of equal length,
occiput posteriorly.
the mandible being not more than 0*002 shorter than the

The angular bone displays its truncated but
upper jaw.
gently rounded postero-inferior border, and also exhibits
the series of vertically-extended markings due to the perforations of a sensory canal.

P. 3791.

A

fine

clavicle,

sides

also

example

shown

of

Purchased, 1871.

the head, with

left

operculum and

of the natural size in PI. II.

fig. 1.

Be-

displaying the general proportions, this specimen
exhibits

a

few

details,

extension of the cranial roof

notably the post-occipital

(r.),

the presence of cheek-

opening (n.), and the
form of the articulo-angular bone. The operculum (op.) is
nearly one and a half times as deep as broad, tapering
downwards, and evidently not succeeded either by a sub-

plates, the position of the narial

operculum or branchiostegal rays.

The

clavicle

(cl.) is

narrow and gently arched, with a relatively large
but narrow triangular plate extending far backwards from
deep,

the hinder border.
P. 985.

Somewhat smaller head,
clavicle.

Enniskillen Coll.
lateral aspect,

with operculum and
Egerton

Coll.

;

16
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P. 935 a.

Much

crushed and fractured small head, lateral aspect.

Egerton Coll.
P. 4271. Similar specimen.

EnnisTcillen Coll.

47462. Imperfect remains of head, displaying the parasphenoid
bone in side view, and one of the suborbital plates. In
its

posterior portion

the

parasphenoid exhibits a large
Purchased, 1876.

ascending lateral plate.

48007. Imperfect cranium in side view, showing the orbit, narial
opening, and the dentition with the notches for the
reception of the lower laniaries.

Purchased, 1887.

40499. Small cranium, upper aspect.
P. 964. Portion

P.

similar

of

tenellus

cranial

Purchased, 1867.
roof,

Belonostomus

labelled

by Agassiz.

Egerton

Coll.

965 b. Mandible, lateral aspect, showing part of the dentition
and the superficial rugose ornament, and the continuity
of

P. 965

C.

the articular with the angular bone.

Egerton

Coll.

Imperfect small mandible, oral aspect, exhibiting a sharp

median longitudinal ridge on the long symphysis.
Egerton
P. 513. Symphysial portion
tenellus
of that

of

mandible,

by Agassiz, and intended
undefined species.

On

Coll.

Belonostomus

labelled

to be the type specimen

account of the form of the

was described and figured
bone by the present writer in the

fractured extremity, this fossil
as a presymphysial

Quart. Journ. Geol. Soc. vol. xliv. p. 147,

pi. vii. fig.

14

but such a determination is very doubtful and not confirmed by any other specimen.
Egerton Coll.
P. 3790.

Head and remains

of trunk, without fins, noticed

present writer in Ann. Mag. Nat. Hist. [6] vol.

and three
N.

S.

of the dorsal scutes figured in

Wales, Palseont. no.

4,

pi.

viii.

exhibits the typical characters of the

mandible

is

by the
p.

355,

Mem.

Geol. Surv.

7.

The head

fig.

species,

scarcely shorter than the upper jaw.

of the operculum and clavicle are preserved,
of the axial

i.

and the
Portions

and remains

skeleton of the trunk occur beyond.

The

neural arches are very broad and bear short slender neural
spines,

which may have become elongated in the caudal

region to be symmetrical with the hsemals, of which a few

17
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There are no satisfactory indications either

are shown.

of ribs or fins

and only fragments of the dorsal

;

series of

Enniskillen Coll.

ridge-scutes are preserved.

P. 965 d. Imperfect mandible, much ornamented, with part of the series

of arches of the axial skeleton of the trunk.

Belonorhynchus brevirostris,
[Plate II.

Egerton ColL

sp. nov.

fig. 2.]

1858. Belonostomus acutus, F. A. Quenstedt (errore), Der Jura, p. 234,
pi.

xxix.

fig. 8.

1892. Saurorhynchus acutus, 0.

M.

Reis, Geogn. Jahresh. 1891, p. 145

(in part), figs. 1-3.

Type.

A
0-11.

mum

Head

species of

;

Head from
depth

;

Museum.

British

moderate

the head attaining a length of about

size,

three and a half to four times as long as

its

maxi-

distance between the orbit and occiput scarcely if at all

exceeding the

maximum

depth of the mandible, and the angular

bone of the latter with long, nearly vertical hinder border, sharply
rounded

off inferiorly

;

dentition powerful, the posterior laniaries

widely spaced and especially robust;

superficial

ornament con[Trunk

sisting of short rugae, the majority directed longitudinally,

unknown.]
Form. Sf Loc. Lower Lias
berg and Yorkshire.
(i.)

:

Dorsetshire.

Upper Lias

:'

"Wurtem-

Lower Lias, Lyme Regis.

40726. Type specimen, being a cranium and mandible wanting the
extremity of the snout and marked by an oblique line of
fracture across the hinder portion.
of the natural size in PI. II.

fig.

The fossil is shown
and exhibits the

2,

principal characters of the head from the right lateral aspect.

Remains of the posterior extension of the cranial roof (r.)
occur above the operculum (op.), which is very small and
similar in shape to that of B. acutus.
The orbit (o.),
narial opening (n), and dentition are also indicated
and
;

the form of the hinder portion of the mandible

well shown.

The very

is

especially

large articulo-angular bone exhibits

the form of the posterior and postero-inferior margin so
characteristic of the species ; and there are abraded
remains of the series of short vertical sensory canals

which mark

its

upper border.

Purchased, 1867.

39866. Small head 0*055 in length, the maximum depth contained
about three times in the total length, and the mandible
PART III.
c

—

—

;
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shorter than the

slightly

The

upper jaw.

superficial

rugae on the articulo-arigular bone appear to be directed

Purchased, 1866.

vertically.

Purchased, 1885.

P. 4878. Well-preserved head 0*075 in length.

P. 3791 b. Crushed head 0*088 in length, displaying the dentition
and the articulo -angular bone of the mandible.
Ennislcillen Coll.

Hinder portion of skull and mandible with well-preserved

P. 3791 a.

Portions of the right operculum, clavicle,

laniary teeth.

and some

of the neural arches of the

trunk are preserved
Enniskillen Coll.

behind.

43008. Mandible,

left

Purchased, 1871.

outer aspect, with teeth.

(ii.)

Upper Lias, Whitby.

39153. Abraded skull and mandible 0*095 in length, right lateral
aspect ; probably obtained from Whitby.

Bowerbanh
Upper Lias, Wurtemberg.

(iii.)

P. 3792.

Coll.

Head about

0*11

somewhat fractured and
Ohmden.

in length,

displaying part of the parasphenoid

;

Ennislcillen Coll.

P. 960. Nearly similar specimen
P.

960

a.

Remains of

skull

;

Ohmden.

Egerton

and mandible showing the hinder half

the parasphenoid and part of the right quadrate

Minute conical teeth appear in

side

P. 960 b. Four imperfect heads

Two

imperfect heads

The following species have
without figures

;

Egerton

Coll.

Purchased, 1846.

Boll.

been partially defined, the two

also

of

Ohmden.

Egerton Coll.

Ohmden.

;

;

view either on the

parasphenoid or on the vomer.

20660-61.

Coll.

last

:

Belonorhynchus gypsophilus

Geogn. Jahresh.

:

Saurichthys gypsophilus, O.

1891 (1892),

Altenmiinster, N. Franconia.

p.

i53,

fig.

M.

Heis,

6.—Keuper

[Portion of upper jaw.]

Belonorhynchus intermedius, F. Bassani, Atti Soc.
vol.

xxix.

(1886),

[Hinder portion

of

p.

34.

trunk

;

—Keuper

fish

;

Ital. Sci. Nat.
Besano, Lombardy.

Milan Museum.]

Belonorhynchus stoppanii, F. Bassani,
complete

;

Milan Museum.]

ibid. p. 34.

Ibid.

[Nearly
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As pointed out by K. A. von
(1888),

p.

Zittel,

Handb.

Palaeont. vol.

iii.

266, the imperfect head of an undetermined large species

of Belonorhynchus from the Rhaetic of Seefeld, Tyrol,

also described

is

as Teleosaurus tenuistriatus, R. Kner, Sitzungsb. k. Akad. Wiss.

Wien, math.-naturw. CI. vol. lvi. (1867), pt. i. p. 905, pi. iii.
Fragments of another undetermined species from the Trias of

Monte

now

Pettine, near Giffoni, Province of Salerno, Italy,

Museum

of the University of Naples, are described

(ibid.

44, pi.

in the

by 0. G. Costa,
Atti R. Accad. Sci. Napoli, vol. vi. Append. (1862), under the names
of Giffonus deperditus (Joe. cit. p. 26, pi. vi. fig. 2) and Acipenser ?
p.

vii. figs.

Others are described as Palceo-

6 a, b).

niscus? (Atti Accad. Pontan. vol.

vii. 1856, pp. 36, 358, pi. iv.
These are referred to Belonorhynchus sp. by F. Bassani,
Fossili Schisti Bitumin. Monte Pettine (Mem. Soc. Ital. Sci. ser. 3,
fig. 5).

1892), pp. 5-7.

vol. ix. no. 3,

Genus

SAURICHTHYS,

[Neues Jahrb. 1834,
Syn. Thelodus, E. E. Schinid,
vol. xxix. no. 9, 1861, p.

Agassiz.

p. 386.]

Nova Acta Acad.

27

Leop.-Car.

Cass.

(in part).

An indefinable genus known only by detached teeth and fragments of jaws. The teeth are enamelled only in their distal
The bones are
portion, and their base is sometimes feebly plicated.
ornamented chiefly with fine tuberculations, though in part striated.
The fish to which these remains belong may be generically
identical with Belonorliynchus, as suggested byReis (Geogn. Jahresh.
1891, p. 149) but until proof be forthcoming,
change the nomenclature.
;

it

seems inadvisable

to

Saurichthys apicalis,

Agassiz.

1834. Saurichthys apicalis, L. Agassiz, Neues Jahrb. p. 387.

1839. Saurichthys apicalis, G. von Minister, Beitr. Petrefakt. pt.

i.

p. 117, pi. xiv. figs. 1, 2.

1844. Saurichthys apicalis, L. Agassiz, Poiss. Foss. vol.
pi. Iv. a. figs.

pt.

ii.

ii.

p. 85,

6-11.

1849. Saurichthys apicalis,

H. yon Meyer, Palaeontogr.

vol.

i.

p.

234,

pl. xxviii. fig. 31.

1855. Saurichthys apicalis, C. G. Giebel, Odontogr. p. 113, pl. xlv.
fig. 1.

1856. Saurichthys mougeoti, C. G. Giebel (erro/ e),Zeitschr.
,

Naturw.

vol. viii. p. 425, pl.

i.

1861. Saurichthys acuminatus, E.

Acad.
(non

f.

gesammt.

fig. 4.

E. Schmid

Cses. Leop.-Car. vol. xxix. no. 9,

(err ore),

p. 21, pl.

Nova Acta

iii.

figs. 18, 19).

c2

figs.

20-26
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1865. Saurichthys apicalis,

H. Eck, Form. bunt. Sandst.

Muschelk.

u.

Oberschlesien, p. 69.

1888. Saurichthys apicalis, K. A. von Zittel, Handb. Palaeont. vol.
p.

266,

fig.

iii,

271.

1892. Saurichthys apicalis, O.

M.

Reis, Geogn. Jahresh. 1891, p. 153,

fig. 8.

Palseontological Museum, Munich.
with much elongated jaws and slender teeth,

Type. Portion of upper jaw

The type

species,

•

the head attaining a length of about 0*012.

Apical gano-dentine

smooth, not usually extending below the distal third of the tooth

;

base finely striated.

Form.

Sf

and Lower Keuper

Log. Muschelkalk

Not represented

Saurichthys mougeoti,
1834. " Zahne von Gottingen,"
p. 16, pi. ii. figs. 4-6.

1837. Figure by
pi.

iii. fig.

:

Germany.

in the Collection.

H. B.

Agassiz.

H. von Meyer, Mus. Senkenberg.

Geinitz, Beitr. Kennt.

vol.

i,

Muschelk,

Thiiring.

2.

1837. Saurichthys mougeotii, H. Hogard, Descript. Systeme des Vosges,
p. 405, pi. xii. figs. 14 (also 16^ 20).
1837. Saurichthys conidens, H. Hogard,

1839. Saurichthys semicostatus, G.
pt.

i.

p. 118.

[Teeth

;

406, pi.

ibid. p.

von Minister,

Palseontological

Petrefakt.

Museum, Munich.]

1844. Saurichthys mougeoti, L. Agassiz, Poiss. Foss. vol.
pi. lv. a. figs.

xii. fig. 15.

Beitr.

pt.

ii.

ii.

p.

85 r

12-15.

1849. Saurichthys mougeoti, H. von Meyer, Palseontogr. vol.
235, pi. xxviii. figs. 21-30.
1852. Saurichthys mougeoti, F. A. Quenstedt,

Handb.

i.

pp. 203,

Petrefakt. p. 231,

pi. xiii. fig. 56.

1861. Saurichthys acuminatus, E. E.

Acad.

Schmid

(errore),

Leop.-Car. vol. xxix. no. 9, p. 21, pi. iii.
1861. Saurichthys apicalis, E. E. Schmid {errore), ibid.
figs.

Cses.

Nova Acta
figs. 18, 19.

p. 22, pi.

iii,

13-17.

1865. Saurichthys mougeoti, H. Eck, Form. bunt. Sandst. u. Muschelk.
Oberschlesien, p. 120.

1873. Saurichthys mougeoti, K. Martin, Zeitschr. deutsch. geol. Ges,
vol. xxv. p. 723, pi. xxii. fig. 15.
1892. Saurichthys mougeoti, O. M. Reis, Geogn. Jahresh. 1891, p. 154.

Type. Portion of jaw.

A

more robust and larger

species than the type.

Apical gano-

dentine occupying more than one-third of the length of the tooth,

except in the shorter and. stouter examples; both the base and at
least part

of the apex

marked with coarse longitudinal

ribs

and

fine striations.

Form,

fy

Loe. Muschelkalk

and Lettenkohl

:

France and Germany.
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1536-39. Five teeth; Laineck, near Bayreuth, Bavaria.

Braun
P. 853. Robust tooth

Egerton Coll.

Laineck.

;

P. 854. Robust and coarsely ribbed tooth

Mattstedt, near Jena.

;

Egerton

Saurichthys acuminatus,

London-

19.

fig.

1844. Saurichthys acuminatus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

1-5.

p. 86, pl.lv. a. figs.

1844. Saurichthys longidens, L. Agassiz, ibid. p. 87,

[Tooth from Aust

Coll.

Agassiz.

1843. Saurichthys apicalis, J. E. Portlock {errore), Eep. Geol.
derry, p. 470, pi. xiv.

Coll.

pi. lv. a. figs.

17, 18.

Cliff.]

Meyer &

1844. Saurichthys acuminatus,

Plieninger, Pal. Wiirttembergs,

p. 118, pi. xii. fig. 30.

1844. Saurichthys mougeoti,

Meyer &

Plieninger, ibid. p. 118, pi.

xii.

31, 32.

figs.

Meyer

1844. Saurichthys breviconus, T. Plieninger, in

[Tooth

op. cit. p. 120, pi. xii. fig. 83.

&

1844. Saurichthys longiconus, T. Plieninger, ibid. p. 119,

[Teeth Stuttgart Museum.]
1844. Saurichthys listroconus, T. Plieninger,
90, 91.

[Tooth

Plieninger,

Stuttgart Museum.]

;

pi. xii. figs.

;

;

Stuttgart

ibid. p.

120,

pi. xii. fig.

81.

Museum.]
Der Jura,

1858. Saurichthys acuminatus, F. A. Quenstedt,

p. 35, pi.

ii.

42-51.

figs.

1872. Saurichthys acuminatus and
Cardiff Naturalists' Soc. vol.

iii.

S.

apicalis,

pi.

ii.

figs.

P. Etheridge, Proc.

5-10.

1878. Saurichthys acuminatus, B. Lundgren, Minneskr. Kongl. Fysiogr.
Sallsk.

Lund, no.

v. p. 31, pi.

1888. Saurichthys acuminatus,
vol.

iii.

ii.

figs.

60, 61.

K. A. von

Zittel,

1889. Saurichthys

acuminatus, A. S.

Woodward, Ann. Mag. Nat.

Hist. [6] vol. iii. p. 301, pi. xiv. figs. 7, 8
Lit. & Phil. Soc, n. s., vol. i. pt. xi. p. 20.

This

Handb. Palseont.

p. 266, fig. 272.

name may be

provisionally

;

retained

Saurichthys from the Bhaetic horizons of

and Trans. Leicester

for

the

teeth

N.W. Europe.

indicate a species with a robust dentition, the

more

of

They

typical teeth

only differing from those named S. mougeoti in the relatively shorter
basal portion and the prominence of the inferior rim of the apical

gano-dentine.

pointed out

synonym
Cliff

The extreme
by Quenstedt

of S. acuminatus

described in

;

variations in the form of the teeth are

and S. longidens

Ann. Mag. Nat. Hist.

figs. 7, 8.
Jg.

Form.

Sf

Loc. Rhaetic

:

is

proved to be a

by an imperfect maxilla from Aust

N.W. Europe.

[6] vol.

iii.

p.

301,

pi. xiv.

—

22

;
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Two

11205, 11209.

teeth in matrix

;

Aust

near Bristol.

Cliff,

Mantell

Coll.

23353, 23812. Portions of bone-bed with teeth, and detached teeth
Purchased, 1849.
Aust Cliff.

44835

Bone-bed with two teeth

a.

Anst

;

Cliff.

Presented by Benjamin Bright, Esq., 1873.
P. 855-6. Six teeth, three being in matrix

;

Axmouth, Devonshire.
Egerton

Two

P. 3479.

teeth in matrix

P. 857 a. Tooth in bone-bed

;

Axmouth.

Coll.

Enniskillen Coll.

Newtown Limavady, Londonderry,

;

Egerton

Ireland.

28473-74, 28477. Several detached teeth

;

Coll.

Crailsheim, Wiirtemberg.

Purchased, 1853.

Hohenheim, Wiirtemberg. Egerton

P. 857. Tooth in bone-bed;

of

The following names have
which there are no examples

also

Coll.

been applied to detached teeth,

in the Collection

:

Saurichthys annulatus, T. C. Winkler, Archiv. Mus. Teyler, vol. v.
(1880), p. 132,

pi. viii. figs.

31-34.— Muschelkalk

Wurz-

;

[Wurzburg University Museum.]
Saurichthys brevic&ps, F. A. Quenstedt, Handb. Petrefakt.
burg.

p.

231,

pi. xiii. fig.

57.

—Lettenkohl;

[Tubingen University Museum.]

berg.

Saurichthys costatus,Qx. von Minister, Beitr. Petrefakt.
p.

(1852),.

Crailsheim, Wiirtem-
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H. Eck, Form. bunt. Sandst.

;

schlesien (1865), p. 121

:

u.

pt.

i.

(1839),

Muschelk. Ober-

Thelodus rectus, E. E. Schmid,

Nova Acta Acad.

Cses. Leop.-Car. vol. xxix. no. 9 (1861),

p. 28, pi. iv. figs.

20-22.— Upper Muschelkalk Bayreuth,
;

Bavaria, also Jena.

A dentigerous bone, also probably of Saurichthys, from the
Muschelkalk of Poland, is assigned to an undetermined species of
this genus by H. Eck, Eorm. bunt. Sandst. u. Muschelk. OberschleThe specimen is preserved in the
sien (1865), p. 69, pi. ii. fig. 5.
Breslau University Museum,

and exhibits a pavement

of

blunt

conical teeth.

Other portions

of

jaws from the Muschelkalk of Jeua, described
and Saurichthys^ gracilis by E. E. Schmid

as Saurichthys procerus

(Nova Acta Acad.

Cses.

Leop.-Car. vol. xxix. no. 9, 1861, p. 23,

The same
some detached teeth from the Carboniferous of
the Punjab, India, described under the name of Saurichthys ? indicus.
pi.

iii.

figs.

27, 28), do not appear to pertain to this genus.

remark applies

to
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L. G. de Koninck, Quart. Journ. Geol. Soc. vol. xix. (1863), p. 17,
pi. viii. figs. 6, 7.

The teeth from the Muschelkalk of Jena named Thelodus infleocus
by E. E. Schmid (he. cit. 1861, p. 27, pi. iv. figs. 17-19) are also
very doubtfully placed here. Nothing is known of those from
Laineck recorded as SauriclitJiys semistriatus, Minister, in E. Braun,
Yerzeichn. Beyrouth befindl. Petrefact. (1840), p. 73.

A

from the Lower Lias of Barrow-on-Soar r
Museum, has been provisionally
associated with Belonorhynchus and Sau?*ichthys, under the name of
Browneichtliys ornatus (A. S. Woodward, Geol. Mag. [3] vol. vi.
1889, p. 455). The bones of the head are invested with ganoine
and ornamented with large tuberculations. The notochord seems
to have been persistent.
At least the front portion of the trunk is
fragmentary

Leicestershire,

fossil

now

in the Leicester

covered with thin, deeply overlapping scales, oval or round in shape,
with prominent concentric lines of growth, and externally ornamented with large ganoine tubercles. There was also a partial or

continuous armature of the dorsal and ventral margins, consisting
of large,

narrow, pointed ridge-scales.

Family

CHONDEOSTEID.E.

Trunk elongate-fusiform

;

heterocercal.

tail

Head-bones well-

developed, those of the cranial roof forming a continuous shield,

without a median longitudinal series of azygous elements

prominent and eye far forwards

snout

;

no premaxilla dentition rudimentary or absent; operculum and suboperculum present, with a
few well-developed branchiostegal rays. Squamation rudimentary
or absent on the trunk, robust on the upper caudal lobe.

Only one definable genus of
been discovered; but

known genus

it

;

;

this family, Chondrosteus,

has hitherto

seems probable that the fragmentarily-

Gyrosteus will prove to be correctly placed here.

Genus

CHONDROSTEUS,

[Phil. Trans. 1858, p.

Egerton.

871 (ex Agassiz, MS.).]

External bones feebly ornamented with granulations,

partly

mandibular suspensorium very oblique jaws
maxilla arched, much expanded behind and tapering in
toothless
suboperculum
front, without process for palatine articulation
coated with ganoine

;

;

;

;

large and quadrate,

Eibs absent.

operculum relatively small and triangular.

Ein-rays covered with a very thin film of ganoine,

the pectorals also sparsely granulated

;

all closely

articulated except

a few anterior pectorals, which are not enlarged

;

fulcra absent,
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the anterior rays of each fin gradually increasing in length to an
Pelvic fins remote, the dorsal opposed to this pair

acumination.

caudal fin forked, nearly equilobate.

Scales absent, except

on the

upper caudal lobe where they are thick and rhombic, invested with
ganoine

;

is

Chondrosteus,
bones.

Moral scales large, with ganoine.
known of the ossifications in the chondrocranium of
but many specimens exhibit the chief membrane-

caudal

Nothing

The

and

parietals (figs. 3, 4, jp.) are longer than broad

both these and the large frontals (/.) meeting
at the middle line in a slightly wavy suture, without any inter-

comparatively small

;

posed elements or vacuities.

The squamosals

(sq.) are larger

the parietals, extending as far forwards as the latter
frontals (p.f.) are relatively very small.

been recognized in advance of the
rostrum

thus

is

undetermined.

wanting, only one suborbital

(figs.

frontals,

;

than

the post-

cranial bones have
and the extent of the

ISTo

Cheek-plates

are

also

almost

3, 5, so.) being observed, bearing

an upward process ascending towards the postfrontal. A series
of five supratemporal plates (fig. 4, s.t.), of which the three innermost are relatively small, occurs along the occipital border. The
hyomandibular (figs. 3, 6, hm.) is shaped as in modern Sturgeons,
ossified as far as its lower extremity ; and a symmust have been present, although it is doubtful whether
The pterygo-quadrate arcade exhibits
this was ossified in any part.
only two ossifications on each side, one being a large expanded

but apparently

plectic

Fig. 3.

Profile of

head of Chondrosteus acipenseroides, restored (after Traquair).
Other letters as in figs. 4, 5.
j., jugal.

element (PI.
small

may

V-

I.

S haped

fig.

3, jot.)

bone

of pterygoid nature,

and the other a

with the maxilla, which
be either palatine or ectopterygoid. Sheathing the arcade is
(pi.) articulated
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a long curved maxilla (PL
front

in

a

I. figs. 2, 3,

meeting

contracted anteriorly,

Another small membrane-bone,
may be

symphysis.

distinct

mx.\ deep behind and much

fellow of the opposite side in

its

abutting upon the postero-superior margin of the maxilla,

regarded as the jugal (PL

fig.

I.

three bones, the dentary being

3, ju.).

much

The mandible

exhibits

the largest, the articular and

angular insigDificant. The dentary is somewhat arched, the inferior
margin being concave but there is scarcely any tapering at the
symphysis, and the coronoid region is not elevated. The ossified,
hour-glass-shaped ceratohyal is frequently shown (PL I. fig. 2, ch.),
;

but nothing further

The operculum

is

is

known

comma with

inverted

of the

hyoid apparatus.

relatively small

and shaped almost

like

an

the tail pointing forwards and upwards
Pig. 4.

Cranial roof of Chondrosteus acipenseroidcs (after Traquair).
in Museum of Practical Geology.
/., frontal;

temporal

;

s.t.,

op.,

operculum;

supra-temporal

(figs. 3, 4, 6, op.).

;

p.,
sg.,

parietal; p.f.,

From

post-frontal;

specimen

p.t,

post-

squamosal.

The suboperculum

(s.op.) is

much

broader and

almost quadrate, with produced antero-superior angle. About ten
branchiostegal rays (br.) can be counted, the uppermost broad and
the lowermost narrower

;

but there are no indications of a gular

plate.

The notochord must have been

persistent,

with no

calcifications
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in

and the peripheral arches are only imperfectly calciThe neural arches are stout and each pedicle (PI. I. fig. 4,

sheath

its

fied.

;

from

n.a.) is separate both

fellow of the opposite side and from

its

No

traces of ribs have been observed,
and robust haemal arches have only been seen at the base of the
lower caudal lobe.

the long neural spine

The

(figs.

overlapped at

3,
its

The long narrow
fig.

The postnarrow triangular bone,
attenuated anterior end by the supratemporals.

pectoral arch closely resembles that of Acipenser.

temporal

near

(n.s.).

small,

a

p.t.) is

4,

supraclavicle

(figs. 3, 6, s.cl.) is

obliquely crossed

upper extremity by the lateral line. The clavicle (PI. I.
cl.) is sharply bent, with a lower limb and an inner laminar

its

5,

The

expansion as in Acipenser.

The

small and trapezoidal.
factorily

The

known.

infra clavicle

pectoral

(i.cl.)

fin-supports

relatively

is

unsatis-

are

pelvic fin-supports, so far as preserved, are a

cartilages, much fewer
but a double series occurs both in the dorsal
and anal, the baseosts being short, and the axonosts much elongated,

single regular series of stout, elongated

than the dermal rays

;

extending almost or quite to the neural and haemal spines of the
axial skeleton.

The

large fulcral scales at the base of the upper caudal lobe are

supported by a distinct series of vertically elongated cartilages above
the neural arches.

Chondrosteus acipenseroides,
[Plate

I. figs.

Egerton.

1-5.]

1844. Chondrosteus accipenseroides, L. Agassiz, Poiss. Foss. vol.
p.

ii.

pt.

ii.

280 (name only).

1858. Chondrosteus acipenseroides, Sir P. Egerton, Phil. Trans,

p.

871,

pis. lxvii., lxix., pi. lxviii. fig. 2.

1858. Chondrosteus crassior, Sir P. Egerton, ibid. p. 883,
[Head British Museum.]
fig. 1, pi. lxx.

pi. lxviii.

;

K. H. Traquair, Geol. Mag. [3]
1-5 (reprinted in Proc. Roy. Phys. Soc.
349, with woodcuts).

1887. Chondrosteus acipenseroides,
vol. iv. p. 248,

Edinb. vol.

woodc.

ix. p.

figs.

1887. Chondrosteus acipenseroides, J.
Soc. vol.

W.

1889. Chondrosteus acip>enseroides, A. S.
vol. xi. p. 36,

woodc.
s.,

vol.

Type. Imperfect fish

The type
metre.

;

ii.

pt.

Maximum

i.

British

species, usually

Woodward, Proc. Geol. Assoc.

8-12.

figs.

1889. Chondrosteus acipenseroides,
Phil. Soc, n.

Davis, Quart. Journ. Geol.

605, pi. xxiii.

xliii. p.

M. Browne,

p. 17, pis.

Trans. Leicester Lit.

&

i., ii.

Museum.

attaining a length not exceeding one

depth of trunk contained about

five

and a half

—
28
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times in the total length from the pectoral arch to the extremity of
the caudal

Superficial granulations of external bones sparse,

fin.

Suboperculum

rounded, and those of the pectoral fin similar.

about as deep as broad, with

produced antero-superior angle

operculum much narrower and smaller, with somewhat excavated

on each
more than two-thirds as large as the pectorals,
the distance between these two pairs more than twice as great as
Anal fin about equal to
that between the former and the anal.
anterior border

side.

at least nine or ten branchiostegal rays

;

Pelvic fins

dorsal relatively large, as long as deep
Caudal fulcral scales narrow and sharply pointed.

the pelvic fins in size
caudal

fin large.

Form,

fy

Log,

;

;

Lower Lias

:

Dorsetshire and Leicestershire.

All the following specimens were obtained from the neighbour-

hood of

Lyme

Eegis, Dorsetshire

wanting the hinder half

P. 3361. Imperfect trunk,

region,

872,

of the caudal

but with remains of the head and opercular

and figured by Egerton,

apparatus, described
p.

:

This being the

pi. lxvii.

must be regarded

first

loc.

cit.

specimen described,

as the type of the species.

EnnishiTlen Coll.
P. 3366. Well-preserved fish about one

of one-quarter

the

metre in total length, shown
I. fig. 1, and

natural size in PI.

forming the basis of the restoration in fig. 2, p. 24. The
head is obliquely crushed and very imperfect, but several
elements are distinct.

The exposed

surface of the bones

exhibiting a few
Below it is the partially-covered robust
hyomandibular (Jim.) and in the region of the jaws there
only remain the imperfect pterygoid (pt.) and jugal (ju.)
of the right side.
The small narrow operculum (op.) and
of

the cranial roof

is

finely rugose,

tuberculations.

;

the relatively large suboperculum

(s.op.) are

well preserved.

Both post-temporals are shown, that of the left side from
the inner, that of the right side from the outer aspect
and the long, narrow supraclavicle (s.cl.) is seen above
the comparatively large clavicle
of the trunk

(cl.).

The

axial skeleton

only very imperfectly exhibited

but a
;
few of the slender neural spines with their stouter arches
occur scattered in the abdominal region.
The specially
is

robust haemal arches at the base of the lower caudal lobe
are also seen.

All the fins are preserved, only the upper

extremity of the caudal being wanting.

The

rays in each fin gradually increase in length to

anterior
its

apex,
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the short foremost of these being apparently unjointed
all

;

the rays beyond the apex are articulated and finely

branched

much

The

distally.

tubercles on this

ficial

are not

anterior pectoral rays

enlarged, and there are indications of the super-

slightly

The

fin.

pelvic fins appear to be

deeper than long, and each

supported by a

is

regular series of short and stout hour-glass-shaped basals.

The

dorsal fin

is

opposed to the latter and

is

shown

to

have been supported by short, stout baseosts and slender,
elongated axonosts, which taper towards the neural
arches of the axial skeleton.

the dorsal, and

A

indicated.

its

The anal

fin is

smaller than

endoskeletal supports are only feebly

series

of

supports,

slender

anteriorly,

becoming shorter and robust behind, is displayed beneath
the fulcral scales of the upper caudal lobe ; seven scales

upon ten or eleven supports. The caudal fin is
The oat-shaped scales are wellpreserved on the sides of the upper caudal lobe, smooth
and flattened externally, tumid on their attached face.
There is no evidence of other dermal armature; but
resting

nearly

equilobate.

fragments apparently of the skin are preserved in the
upper half of the abdominal region, and these exhibit a
series

short

of

double ridges

course of the lateral line.

above the pelvic

fins.

evidently

Some

indicating the

coprolitic

matter occurs

EnnisJcillen Coll.

P. 2047. Imperfect small individual, originally about 0*42 in length.

Egerton Coll.

38545. Imperfect small individual, about 0*56 in length, showing
portions of all the fins.
Purchased, 1864,
P. 3367. Slightly larger specimen, with imperfectly preserved

tail,

wanting the anal fin. The maxillary and pterygoid bones
are described and figured by Traquair, loc. cit. p. 254, fig. 4,
and re-drawn of the natural size in PL I. fig. 3 of the
present volume. The left operculum and suboperculum
are also shown, and the pectoral fins are especially wellpreserved
most of the rays of these fins exhibit a
longitudinal series of tubercles fused with their basal half.
;

Enniskillen Coll.

P. 2050. Eemains of head and abdominal region, exhibiting the

form of the

clavicle,

and displaying a long

series

neural arches with their loosely apposed neural spines.

of

A

—

30
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few of these arches are shown of the natural

size in

Egerton

PI. I. fig. 4.

P. 3362. Imperfect head, pectoral arch with fins,

and some

Coll.

of the

anterior vertebral arches, described and figured

by Eger-

portion

of axial

ton,

loc.

tit.

873,

p.

lxix.

pi.

skeleton behind the head

is

Th'e

not accurately drawn, there

being only a single series of long slender spines loosely

apposed to their more robust neural arches. As remarked
by Traquair, the maxilla is interpreted by Egerton as
mandible (numbered 32), the palatine (or ectopterygoid)
as maxilla (21), the suborbital as premaxilla (22), and the
jugal as coalesced mesotympanic and hypotympanic (28 d).
Ennishillen Coll.

Head

of Chondrosteus aoi%

,

Lettering of
ac/.,
cl.,

angular

clavicle

once.,

;

d.,

maxilla

post-frontal

squamosal.

figs.
;

;

;

br.,

5 and 6

op.,
s.cl.,

:

branchiostegal rays

dentary

;

/.,

seen obliquely from below (after

[No. P. 2048.]

Traquair).

frontal

operculum

;

supraclavicle

;

;

cb.,

cerato-branchial

km., hyomandibular

pa.sph., parasphenoid
;

s.o.,

suborbital

;

;

;

c.h.,

on.pt.,

;

s.op.,

pt.,

cerato-hyal

mesopterygoid
palatine

;

suboperculum

;

pt.f.,
;

sq. f
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P. 616.

Type specimen of CJiondrosteus
loc. cit. pi. lxviii.,

crassior,

Egerton, figured

displaying vertically crushed remains of

the head, pectoral arch, and pectoral

fins.

The

cranial

roof-bones and the outer face of the clavicle ("scapulo-

coracoid") exhibit few coarse tuberculations, apparently

not coated with ganoine

the pectoral fin-rays show few

;

The

traces of nodose granulations.

clavicle has a distinct

inferior limb, and, so far as preserved, resembles in shape

Egerton

that of Acipenser.
P. 2048.

Head and
scribed

Coll.

pectoral arch, with fins, inferior aspect, de-

and figured by E. H. Traquair,

loc. cit. p.

252,

fig. 3.

The

outline-illustration is copied, of one-half the natural

size,

in the

in Dr.

arch,

5,

and an actual drawing

I. fig. 2.

The only modification

accompanying

of the fossil

is

given in PI.

fig.

Traquair's interpretation occurs in the pectoral

where an accidental fracture (V) on each

side led to

the erroneous determination of the inferior limb of the
clavicle as infraclavicle in the original description.

true infraclavicle (i.ch)

is

Egerton

figure.

P. 2049.

Head with

Coll.

opercular apparatus, pectoral arch and portions

of the pectoral fins,

lateral

and partly

inferior aspect,

Fig. 6.

Head and

The

well shown in the lithographed,

pectoral arch of CJiondrosteus acipenseroides, lateral and

partly inferior aspect (after Traquair).

For explanation of

[No. P. 2049.]

lettering see opposite page.
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described and figured by R.
fig.

2.

The

H. Traquair,

he.

cit.

p.

than one-half the natural

size, in

the accompanying

251,

more

outline-illustration is copied, of slightly

fig. 6,

and explained by the lettering. The transverse cleft in the
pectoral arch, though appearing as if a suture and interpreted as such by Traquair, is proved by other specimens
to be accidental

the clavicle thus exhibits a large in-

;

Egerton Coll.

ferior limb.

Head and

P. 7396.

opercular apparatus, exposed from the left side,

Many

the aspect being partly lateral and partly ventral.

bones are well exhibited, and an elongated element
between the inferior extremity of the hyomandibular and
of the

the quadrate region

an
p.

this

may be

remarked by Traquair,

loc. cit.

especially noteworthy

is

ossified symplectic, as

;

Purchased.

250.

Three examples of the head and pectoral

P. 3363-4, P. 3370.

arch, with remains of the pectoral fins, the first

from the dorsal aspect, the others from the

The

shown

lateral aspect.

limb and an
and the second fossil
external ornamented aspect,
EnnisHllen Coll.

clavicle in each exhibits a large inferior

extensive inner laminar expansion

seems

also

to

show, from

its

the small infraclavicle.

;

P. 3369, P. 3869 a, P. 4341. Three small slabs of Lias with frag-

mentary remains of the head and pectoral arch.
The
and third specimens exhibit, among other bones,
the maxilla, palatine (or ectopterygoid), suborbital, and
hyomandibular ; the second specimen displays the clavicle
first

and

EnnisHllen

supraclavicle.

P. 2261 a-c.

Three fragmentary small examples of the head and

pectoral arch, the

first

displaying the operculum,

2261

d.

among

Egerton Coll.

other bones.
P.

Coll.

fin.
The maxilla, jugal,
and inner pterygoid are well dis-

Small head and right pectoral

palatine (ectopterygoid),

Egerton

played.

39494. Remains

of small

head and pectoral

and

fins.

Purchased, 1865.

P.

4341

a.

Remains of

P.

4341

b.

Remains of opercular apparatus and pectoral arch

pectoral arch

fins.

Coll.

Enniskillen Coll.
of a

from the visceral
aspect, and the infraclavicle from the same aspect on the
small

fish,

displaying both clavicles

^x
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The

right side.

right clavicle

of the natural size, in

PL

and

infraclavicle are

The

I. fig. 5.

precisely similar to that of Acipenser

shape, but the infraclavicle

(i.cl.) is

shown,

clavicle (cl.) is

(fig.

15, p. 40) in

relatively smaller

than

the corresponding element of the recent genus.
Ennish'dlen Coll.

35056. Trunk about 0-51 in length, wanting the pelvic fins. The
anal fin is displaced, but exhibits both the series of basal
Purchased, 1860.

cartilages.

P. 3371

Caudal region of a medium-sized

a.

fish,

with the median

somewhat crushed and broken and remains

fins

pelvic

pair.

Some

of the

of the

neural spines of the axial

skeleton are exhibited beneath the supports of the dorsal
fin

and each seen in front view shows a bifurcation of
There are no distinct traces of

:

lower extremity.

its

haemal arches except at the base of the caudal

fin.

Enniskillen Coll.
P. 3365.

Very small imperfect caudal region, showing the pelvic,
anal, and caudal fins.
Enniskillen Coll.

P. 3365 a. Dorsal and pelvic fins of a small

Enniskillen Coll.

fish.

P. 7397. Caudal fin of moderate size.

Purchased.

Another specimen, wanting the extremity

P. 3365 b.

caudal lobe.

39495. Caudal

fin

scales,

of the

upper

Enniskillen Coll.

0*28 in depth, displaying the caudal fulcral

one figured in Proc. Geol. Assoc,

vol. xi. pi.

i.

fig. 7.

Purchased, 1865.
P. 3368.

Two

examples of the caudal

fin,

slightly smaller.

Enniskillen Coll.

Chondrosteus pachyurus,

Egerton.

1858. Chondrosteus pachyurus, Sir P. Egerton, Phil. Trans, p. 883.

Type. Tail

Museum

;

of Practical Geology,

The undermentioned specimens
large

as

the

Egerton as

ordinary

acipenser oides,

C.

specifically distinct

London.

indicate a fish

from the

which

latter.

about twice as
is

regarded by

So far as known,

the cranial roof-bones are ornamented with closely-arranged fine
tuberculations
tively broader

Form.
PART

III.

Sf

;

and the caudal

fulcral scales

appear to be rela-

than those of the type species, though also acuminate.

Loc.

Lower Lias

:

Dorsetshire.

D
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P. 7398. Plaster cast of

described

tail,

the original being the type specimen

by Egerton,

loc.

cit.

;

Lyme

This

Eegis.

is

supposed to belong to the same individual as one of the
following specimens.

28714. Crushed remains of head and pectoral arch, with a few

fragmentary neural arches of the trunk and some wellpreserved pectoral fin-rays, noticed by Egerton,

loc.

and by the present writer in Proc. Geoi. Assoc,

vol. xi.

(1889), p. 36

Lyme

;

cit.,

The tuberculations on the

Eegis.

pectoral fin-rays are shown.

Purchased, 1853.

28714 a. Slab exhibiting the external tuberculated surface

of three

of the cranial roof-bones and other fragments, with an

imperfect clavicle, described by Egerton,

The two

Eegis.

mastoids

(i. e.,

GYROSTEUS,

Purchased, 1853.

A.

[Proc. Geol. Assoc, vol. xi. 1889, p.

An

Lyme

;

squamosals), and the clavicle appears to be

referred to as " suprascapular

Genus

loc. cit.

principal cranial bones are described as

S.

Woodward.

36 (ex Agassiz, MS.).]

imperfectly definable genus comprising fishes of large

hitherto

known

only by fragmentary specimens.

size,

External bones

with or without a feeble ornamentation, destitute of ganoine jaws
toothless
maxilla arched, not much expanded behind, but with a
;

;

great

upward and inward extension

pterygoid articulation

operculum

(?)

large and quadrate.

Scales absent, except on

thick

;

in its anterior half for palatine-

hyomandibular completely

;

Small

ossified

sub-

;

ossified ribs present (?).

the upper caudal lobe, where they are

caudal fulcral scales large, without ganoine.

Gyrosteus mirabilis,

Agassiz,

MS.

1844. Gyrosteus mirabilis, L. Agassiz, Poiss. Foss. vol.

(name

ii.

pt.

ii.

p.

179

only).

1855. Sepia incomposita,

[Fragment of bone

;

M. Simpson, Foss. Yorkshire
Whitby Museum.]

Lias, p. 21.

1858. Gyrosteus mirabilis, Sir P. Egerton, Phil. Trans, p. 883.
1876. Gyrosteus mirabilis, J. F. Blake, in Tate & Blake, Yorkshire
Lias, p. 256, pi.

ii.

figs. 2, 3.

1889-90. Gyrosteus mirabilis, A.
vol.

xi.

figs.

1-6.

p.

32,

figs.

2-7;

S.

Woodward,

Proc. Geol. Assoc.

and The Naturalist, 1890,

p.

101,
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Type. Various bones

The type

British

;

Museum.

species, of large size, probably attaining a length of

not

than six or seven metres. Most of the external head-bones
apparently ornamented with large, well-spaced tubercles, those on
the suboperculum (?) tending to an arrangement in radiating lines.

less

Maxilla smooth,

its

length somewhat more than twice as great as

maximum depth

at the anterior expansion ; the supposed suboperculum as broad as deep, with excavated anterior border.
Caudal fulcral scales smooth, or only in part faintly rugose.
Form. Sf Loc. Upper Lias Yorkshire.
its

:

The following specimens were

all

obtained from the

in the

cliffs

neighbourhood of Whitby.

A large

36185.

slab displaying

numerous bones, among which may

be recognized the hyomandibular,

ceratohyal, supposed

suboperculum, clavicle, supraclavicle, fragments of squa-

mous tuberculated bone, and portions of fin-rays. The
bone interpreted as suboperculum closely resembles that
element in Chondrosteus, but

is

not coated with ganoine,

being covered with coarse tuberculations, of which a few
are arranged along the radiating lines of growth.

Purchased, 1861.
P.

3356

more
The left clavicle, probably
belonging to the first slab, is shown from the outer aspect,
of one-sixth the natural size, in fig. 14 (p. 40), and is

d-f. Three small slabs exhibiting various bones in a

or less fragmentary state.

described and figured by the present writer in Proc. Geol.

Assoc, vol. xi. pp. 34, 35,
cludes part

of

a

spatulate

fig.

4.

The second

slab in-

bone, with remains

external tubercular ornament.

The

of

an

third slab exhibits

the bones in a remarkably friable and crushed condition,
partly pyritised, and comprises both supraclavicles,
fin-rays,

and part

of a

some

hyomandibular.
EnnisTcillen Coll.

P.

2262

Two examples

of the parasphenoid bone, the first most
and shown of one-quarter the natural
The general form
size, from the inferior aspect, in fig. 7.
of the element is much like that of the modern Acipenser

a, b.

nearly complete

(fig. 8),

but the expansion at the origin of the basipteryEgerton Coll.
is wider.

goid processes

d2
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Fig. 7.

Parasphenoid of Gyrosteus mirabilis, inferior aspect, one-fourth
nat. size.
[No. P. 2262 a.]

Fig. 8.

Parasphenoid of the recent Jcipenser, inferior aspect.
P.

3356

g.

More imperfect parasphenoid

fragments.
P.

3356

3356

with

EnnisHllen

other
Coll.

Two examples of the hyomandibular, ossified apparently as far as the distal border, the first shown
of onethird the natural size, from the lateral
and posterior
aspects, in fig. 9 ; described and figured loc. cit.
pp. 32, 33,

a, h.

fi

P.

associated

k.

g-

2

'

EnnisMllen

Coll.

Hyomandibular probably of young, wanting the ossifiexpanded extremities.
EnnisHllen Coll.

cation of the
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a.

Fig. 9.

b.

Eight hyomandibular of Gyrosteus mirabilis, lateral aspect
posterior aspect (b), one-third nat.

P. 3356

1.

Left maxilla,

shown

size.

[No. P. 3356

and

a.]

of one-quarter the natural size from

the outer, anterior, and inferior aspects in
differs

(a),

fig.

10.

It

from the corresponding bone of the recent Aci-

jpenser (fig. 11) in the relatively greater steepness of the

anterior border, and in the straightness, shortness,
posterior expansion of the hinder

and

half of the element.
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Pig. 10, a.

Fig. 10,

c.

Pig. 10,

b.

Pig. 11.

Fig. 11.

— Left maxilla (mx.) and palatine (pi.)

of the recent Acipenser, outer aspect.

Fig. 10.

— Left

maxilla of Ch/rosteus mirahilis, outer (a), anterior (b), and
[No. P. 3356/.]

inferior (e) aspects, one-quarter nat. size.
s.,

symphysial extremity

;

x.,

palatine process.
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"Viewed from the front and below,

it

appears as

if

the

palatine bone were fused with the maxilla, as sometimes

Ennishillen Coll.

occurs in Acijpenser.

43304. Ceratohyal, shown

of one-third the natural size in fig. 13,

described and figured

loc. cit.

pp. 33, 35,

fig. 3.

Purchased, 1871.

P.

2262

c.

Finer example of the same bone, labelled " Gyrosteus

mirabilis,

Ag." by Agassiz, shown of one-third the natural

size in fig.

12, described

and

figured, ibid.

Egerton
Pig. 12.

Pig. 13.

Ceratohyals of Gyrosteus mirabilis, one-third nat.
[Nos. P. 2262

c,

43304.]

size.

Coll.

'
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P. 3356 m. Series of vertebral arches, each with a posterior ex-

pansion at the base and a truncated distal end which

seems to have been originally invested with cartilage.

The

fossil

probably represents

haemal

the

Gyrosteus mirdbilis in the region of the caudal

arches

of

fin.

EnnisTcillen Coll.

P.

3356

Right supraclavicle, shown of one-sixth the natural size,
from the inner aspect, in fig. 16, figured loc. cit. p. 34,

b.

Enniskillen Coll.

fig. 6.

P.

3356

c.

Portion of caudal fin displayed in irregular section,

shown

of one-third the natural size in

fig.

The

17, described

and figured

loc. cit.

articulated

and distally-bifurcating rays are well exhi-

pp. 35, 36,

fig. 7.

stout, closely-

EnnisTcillen Coll.

bited.

rig. 17.

Caudal fin-rays of Gyrosteus mirabilis

;

one-third nat.

size.

[No. P. 3356 c]

—
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2262 e, P. 3358. Polished
end, near Whitby.

sections of similar rays

Egerton

Sf

from Sands-

;

Enniskillen Colls.

P. 3356 n. Series of unjointed rays, the longest piece preserved 0*5
in length, probably forming

pectoral

fin.

the

part of the

anterior

The foremost rays gradually

increase in

on the anterior border
and the two parallel rods of which each is composed are

length, terminating successively

;

fused together at the pointed distal end.
Ennishillen Coll.

more imperfect bones of Gyrosteus

Several

mirabilis from the

number

Enniskillen Collection are also registered under the general
P. 3356.

All the typical examples

indurated matrix *

;

of

Gyrosteus

probably of the same genus,

is

Whitby

are a

cliffs.

The following

also

found in a soft shale in the

few specimens

Hyomandibular 0*18 in length.

P. 3357.

P.

contained in an

are

but evidence of a smaller Chondrostean, very

3356

0.

Crushed right

clavicle, inner aspect,

:

Ennishillen Coll.

about 0*1 in depth.
Enniskillen Coll.

P.

2262

d. Left supraclavicle, inner aspect, nearly 0*3 in

maximum

depth, differing from that of G. mirabilis in being com-

Egerton

paratively narrow.

P. 3356 p. Undetermined bone.

Family
Trunk elongate

Coll.

Enniskillen Coll.

ACIPENSEBIDiE.

or elongate-fusiform

;

tail heterocercal.

External

head-bones well developed, those of the cranial roof forming a continuous shield, which comprises a median longitudinal series of

snout prominent and eye far forwards mouth
and suctorial, without teeth in the adult no premaxilla operculum present, but no branchiostegal rays. Squamation
of trunk comprising few longitudinal series of overlapping bony
the
scutes, with irregular intermediate small stellate ossifications
lateral rhombic scales and large fulcral scales on the upper caudal

azygous elements
small, inferior,

•

;

;

;

;

lobe robust.
*

This was probably obtained from the bed immediately above the Jet
Foss. Yorkshire Lias, ed. 2, 1884, p. adii).

Bock (M. Simpson,
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ACIPENSER,

Genus

Linnaeus.

[Syst. Nat. ed. 10, 1758, p. 237.]

External bones ornamented with tuberculations of ganoine. Jaws
and minute pointed teeth present only in very young

delicate,

individuals

;

A

spiracles present.

few slender

with a robust anterior ray or spine
remote, the two latter opposed

;

caudal

;

two

and anal

fin inequilobate,

the extremity of the upper caudal lobe.
distinct series, one dorsal,

Pectoral fins

ribs.

pelvic, dorsal,

fins

extending to

Dermal scutes in

five

pairs lateral, not completely envelop-

ing the caudal pedicle.

Numerous

and fragments of bone

scutes, pectoral spines,

indis-

tinguishable from the corresponding parts of the existing Acipenser,
are

known from

specific diagnosis

tion of the

but no examples sufficing for
have hitherto been discovered. A brief enumera-

Tertiary formations

known

fossils is

;

given below.

Acipenser toliapicus,

Agassiz,

MS.

1844. Acipenser toliapicus, L. Agassiz, Poiss. Foss. vol.

(name

1889. Acipenser toliapicus, A. S.
p. 28, pi.

i.

pt.

ii.

p.

280

Woodward,

Proc. Geol. Assoc, vol.

xi.

fig. 1.

British Museum,
name given to the earliest known scutes of Acipenser
London Clay. The external surface is very deeply pitted,

Type. Imperfect scutes

A

ii.

only).

;

provisional

from the

and the reticulations are nodose.
Form, fy Log. Lower Eocene (London Clay)
P. 3372.

Two

dorsal scutes intended

:

Isle of Sheppey.

by Agassiz

to be

the type

specimens of the species, one labelled by that author, the
other described and figured by the present writer,

loc. cit.

Ennishillen Coll.
P. 529.

Somewhat

larger scute, labelled by Egerton as a type speci-

men.

Egerton

37762. Well-preserved portion of another scute.
24619. Imperfect

left infraclavicle

Coll.

Purchased, 1863.

exhibiting very deep pits between

the reticulations on the exposed outer face.

Purchased, 1850.

44093.

A less imperfect,

larger example of the right infraclavicle
0*115 in length, showing the smooth inferior margin.

Both in

this

and the previous specimen the external

1
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ACIPENSERID2E.

4.5

ornament has the appearance of not overlapping the
superior margin
and there is a feeble superficial ridge
extending downwards and backwards from the flexure of
;

the bone^ as in the existing species of Acipenser.

Purchased, 1873.

The following remains

indistinguishable from Acipenser are also

preserved in the Collection

:

—

P. 5283. Fine lateral scute, noticed and figured in Proc. Geol. Assoc.

1889,

vol. xi.

Hempstead,

p. 28, pi.

Isle of

i. fig.

2; Lower Hempstead Beds,

Wight.
Presented by the Royal Society, 1887.

P. 6475.

Two

portions of scutes and another fragment

from the Hempstead Beds.
41892.

Two

probably

;

Beckles Coll.

portions of pectoral spines

Upper Eocene, Hordwell,

:

Hampshire.

Purchased, 1870.

1533 a. Two imperfect pectoral spines and rolled fragments of two others, part of the ornament of one figured,
he. cit. pi. i. fig. 3 b ; probably from the Hempstead Beds.

P. 1533, P.

Egerton

wanting

P. 4946. Pectoral spine

York specimen

figured,

distal extremity, resembling the
loc. cit.

pi.

Presented by John

stead Beds.

Coll.

figs. 3,

i.

Edward

3a

;

Hemp-

Lee, Esq.,

1885.

The following remains indistinguishable from Acipenser have
also

been described

:

Acipenser ornatus, J. Leidy, Proc. Acad. Nat.
p. 15,

and Extinct Yert. West.

Surv. Territ.), vol.

—Miocene;

i.

pt.

Yirginia.

1873,

i.

Sci.

Philad. 1873,

Territ. (Eep. U.S. Geol.
p.

350,

pi.

xxxii.

fig.

58.

[Scute.]

Newton, Yert. Eorest Bed (Mem. Geol.
pi. xix. fig. 6
and Yert. Pliocene
Dep. Britain {ibid. 1891), p. 100.— Eorest Bed Series

Acipenser

sp.,

E. T.

Surv. 1882), p. 129,

Norfolk.

;

[Cephalic plate

;

Museum

of Practical Geology,

London.]
Acipenser
p.

sp.,

28

;

A.

S.

Woodward,

Proc. Geol. Assoc, vol. xi. (1889),

Premier rayon de

la dorsale

d'un Poisson, ayant

quelque rapport avec celui des Balistes, P. Gervais, Zool.
et Pal. Franc,. (1852), Explic. Planches, Poiss. Eoss. p. 5,
pi. lxviii. fig.

33.

—Lower

[Pectoral fin-spine.]

Pliocene

;

Montpellier, France.
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Acipenser

sp.,

A.

S.

Woodward,

[Pectoral spines

Suffolk.

;

loc.

cit.

p.

29.

—Red

Crag;

York Museum.]

The dermal tubercles named Acipenser tuberculosus and A. molasby Probst are Selachian armour (see Part I. p. 89) and the

sicus

;

so-called Acipenser cretaceus (A. Daimeries, Bull. Soc.

Roy. Malacol.

Belg. vol. xxvii. 1892, p. xvi) from the Senonian of Folx-les-Caves,

Belgium, seems to be founded on the dermal plates of some

fish

related to Dercctis or Eurypholis.

Family
Trunk elongate

POLYODONTID^E.

or elongate-fusiform

;

Bones

tail heterocercal.

of

the cranial roof forming a discontinuous shield, with vacuities and

with a median longitudinal
rostral region

series of small

much produced and

snout

;

azygous elements on the
eye far forwards

;

mouth

with minute teeth in both jaws throughout life ; no premaxilla operculum and suboperculum present, but no branchioSquamation of trunk rudimentary or absent; the
stegal rays.

large,

;

lateral

rhombic scales and large fulcral scales on the upper caudal

lobe robust.

Only two genera of this family are recognized among existing
namely, Polyodon (or Spatularia) from the Mississippi, and
Psephurus from Chinese rivers. Fossil remains are very rare, and
only one definable extinct genus has hitherto been discovered. A
fragmentary specimen, however, from the English Chalk may perfishes,

haps represent another member of the family.

A

detailed description of the skeleton of Polyodon is given

by

Bridge in Phil. Trans. 1878, pp. 683-733, pis. lv.-lvii. A
figure of the skull is also published by R. H. Traquair, Ganoid
T.

W.

Fishes Brit. Carb. Form. (Palaeont. Soc. 1877),

CROSSOPHOLIS,

Genus

[Amer. Nat. 1883,

p.

External bones unornamented
Dorsal and anal

Cope.

(Crassopholis).']

rostrum with small stellate bones.

short-based and remote, the former arising in

fins

advance of the latter
dominant.

;

1152

pi. vii. fig. 1.

;

caudal fin inequilobate, the upper lobe pre-

Scales of trunk small

and

thin, each in the

form

of a

small grooved disc with several posterior denticulations, arranged
in oblique series, but not in contact

;

caudal fulcral scales numerous,

broad at the base of the lobe, but becoming slender in
portion.

its

distal

;;
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Crossopholis magnicaudatus,
1883. Crassopholis magnicaudatuy, E. D. Cope,
p.

vol. xvii.

/

1153.

1885. Crossopholis magnicaudatus, E. D. Cope,

ibid. vol. xix. p.

1886. Ci-ossopholis magnicaudatus, E. D. Cope,
Sci. vol.

Cope.

Amer. Nat.

iii.

p. 161, pi.

with

figs.

Type. Portion of trunk.

Mem.

1090.

National Acad.

1-3.

'

The type species, with rostrum relatively shorter than in Polyodon
folium, and the operculum larger./ Bases of the teeth round and
Dorsal fin-supports 16-18 in number, and rays
closely apposed.
Scales subquadrate and more widely separated
probably 24.
anterior to the dorsal fin than posterior to

Measurements

specimen

of type

fin to line of origin or

:

dorsal, 0*17

depth of caudal pedicle, 0*035

;

it.

—Length from
;

notch of caudal

depth at origin of anal, 0-06;

length of inferior caudal lobe, 0*11

depth and,diameter of scales about 0*001 {Cope).
Forms Sf Log. Eocene Wyoming, U.S.A.
:

Not represented

Genus

in the Collection.

PHOLIDURUS,

A.

S.

Woodward.

[Proc. Geol. Assoc, vol. xi. 1889, p. 31.]

A provisional name applied to a Cretaceous Chondrostean fish
known only by a portion of the tail. The caudal fulcral scales
much resemble those of Psephurus, but are broader and flatter, less
pointed, and evidently indicate a stout depressed fish.

The caudal

ornamented with ganoine.

fin-rays are

Pholidurus disjectus, A.
1889. Pholidurus disjectus, A. S.
p. 31, pi.

i.

S.

Woodward,

Woodward.
Proc. Geol. Assoc, vol.

xi.

figs. 4, 5.

Type. Portion of

tail

The type

known

species,

;

British

Museum.

only by the fragment mentioned below.

Caudal fulcral scales very
their exposed surface

flat, with rounded and obtuse apex
ornamented with thick ganoine in irregular

wavy lines, more or less clustered, especially near
Caudal fin-rays very robust, the superficial ganoine
thick and rugose, not always completely covering the exposed faces
dots and short

the margin.

of the successive joints.
It is

still

uncertain whether or not the portion of a depressed

rostrum described,

loc. cit.

p. 31, pi.

i.

fig. 6,

belongs to this

fish.

Having made a renewed examination of the Jurassic Ccelacanths

at
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Munich, the writer is now inclined to withdraw his comparison of
with the supposed rostrum of those fishes (see supra,

this fossil

Pt. II. p. 395).

Form.

Log. Senonian

Sf

:

Kent.

33221-24. Type specimen, being a portion of the
figured,

loc. tit.

;

tail

Upper Chalk, Gravesend.

The

maximum

caudal fulcral scale measures 0-024 in

and 0"027 from the apex

described and
largest

breadth,

to the bifurcation of the base.

Taylor

Coll.

Division B. Baseosts rudimentary or absent in pelvic fins
dermal rays of dorsal and anal fins equal in number to
the endoskeletal supporting elements
cercal,

usually

;

tail

abbreviate-heterocercal

never hetero-

or

homocercal,

rarely diphycercal.

Suborder

PROTOSPONDYLL

II.

Notochord persistent, or

more

if

or less replaced

the pleurocentra and hypocentra in part of

by

vertebrae,

the caudal region re-

and alternating even when fully developed tail
Mandible complex, with well-developed
splenial rising into a coronoid process, which is completed by a
Infraclavicular plates wanting in the
distinct coronoid bone.
Scales
pectoral arch pectoral fin with more than five basals.
maining

distinct

;

abbreviate-heterocercal.

;

In the living forms

ganoid.

— air-bladder

connected with the

oesophagus in the adult, optic nerves not decussating, but forming a
chiasma, and intestine with a spiral valve.

Synopsis of Families.
I.

Mandibular suspensoriurn vertical or inclined forwards and gape of mouth
small.

Trunk more

or less deeply

vertebrae not

fusiform;

more than rings

styliform or tritoral;

;

teeth

fulcra large,

and dorsal fin not extending more
than half the length of the trunk
.

Trunk

elongate

vertebras not

styliform
fin

;

or

.

Semionotidje

(p. 49).

elongate-fusiform

more than

rings

fulcra variable,

;

teeth

and dorsal

extending at least half the length

of the trunk

Macrosemiid^

(p.

163).

SEMIONOTID^E.

Trunk deeply fusiform or

cycloidal

;

49

no

ossifications in notochordal sheath

teeth tritoral

;

opercular apparatus

;

reduced fulcra absent, and dorsal
elongated
Mandibular suspensorium inclined back;

fin

II.

Pycnodontid^:

(p. 189.)

wards and gape of mouth wide.
Trunk e]ongate or fusiform
vertebrae
very rarely more than incomplete
rings
marginal teeth large and
conical, becoming minute on most
;

;

the

of

inner

dentigerous

in

fulcra large,

and dorsal

Trunk elongate or
vertebras
discs;

.

;

Eugnathid^

.

(p.

285).

large and
mostly minute

teeth

conical, inner teeth

fulcra

short

often complete

variable,

in

fin

elongate-fusiform

marginal

premaxillae

bones;

mesially

contact

premaxillae

;

contact

mesially

minute or wanting, and dorsal

fin variable in

AMHDiE

length

(p.

360).

Trunk elongate-fusiform notochord persistent, sometimes with very feeble
ossifications in the sheath
ethmoid
fused with the vomers and forming
a prominent rostrum, which sepa;

;

rates

the premaxillae

;

and conical on part at
the dentigerous bones

j

teeth large
least of all

fulcra

minute

or absent, fin-rays slender and closely
set,

and dorsal

fin

Family
Trunk more or
and facial bones

Pachycoemidje

short

(p.

374).

SEMIONOTID^E.

deeply fusiform, rarely cycloidal.
Cranial
all robust and opercular apparatus complete,
but branchiostegals sometimes reduced; parietals meeting in the
less

mandibular suspensorium vertical or inclined forwards,
and gape of mouth small; teeth styliform or tritoral, especially
well-developed on the inner bones of the mouth, and with vertical
Notochord persistent, the vertebras never advancing
successors.
beyond the annular stage. Fin-rays robust, the majority wellspaced, articulated and divided distally ; fulcra large dorsal fin not
extending more than half the length of the trunk.
Scales rhombic,
middle line

;

;

except occasionally in the caudal region.

The

osteological characters

of this family are

best

known

in

Lepidotus and Dapedius, and a detailed description of each of those
genera is given below (pp. 78, 128).

PART in.

E

...;
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Synopsis of Genera.
I.

Trunk

regularly and deeply fusiform.

Teeth

(a)

all styliform. or

reduced within

the mouth.
Dorsal fin arising well in advance of

no enlarged ridge-scales
well in advance of
anal dorsal ridge-scales prominent
Dorsal fin arising well in advance of
anal

Dorsal

;

.

.

Acentrophorus

(p. 51).

fin arising
;

Semionotus

(p. 55).

Aphnelepis

(p. 64).

anal; scales comparatively thin,

and much the thinnest on caudal
no enlarged ridge-scales
[Genus known only by detached scales,
which are much deeper than
broad, with a narrow overlapped
region

;

.

margin,

a large

articulation,

peg-and-socket

and no sharp inner

hinder border denticulated.
opposed to anal dorsal and
ventral ridge-scales prominent
Marginal teeth styliform inner teeth
stouter and mostly tritoral.
[Genus known only by marginal teeth,
of which crown is expanded to
chisel- or gouge-shaped edge ....
Dorsal fin arising well in advance of
the anal, both these fins much
elevated and fringed with fulcra
keel

Dorsal

;

fin

.

(b)

Serrolepis (p. 65).]

;

Pristisomus

(p.

66).

;

which

;

margin of
Dorsal

(p. 67).]

Colobodus

(p. 68).

Lepidotus

(p. 77).

Dapedius

(p. 128).

scarcely enlarged at

are

the base

Sargodon

angles of overlapped
scales not

fin arising

produced

.

well in advance of

excessively elevated, but with a
cluster of enlarged fulcra at the

base

;

angles of overlapped mar-

gin of scales produced forwards

no gular plate
II.

Trunk much deepened,

often irregular in

form.

Trunk very deeply fusiform or regularly cycloidal; teeth stout and
styliform,

mouth

;

clustered

dorsal fin

and anal opposed
half

;

all

scales

within the

much extended
to its hinder

rhombic,

with

feeble inner rib; ridge-scales in-

conspicuous

,

,

-
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Trunk

irregularly

marginal

;

teeth slender and styliform

and anal

sal

with

cycloidal,

strongly-arched back

much extended

all scales

:

;

dor-

opposed, not

fins

rhom-

with thick inner rib, very
deep and narrow on flank ridge
bic,

;

scales conspicuous

Trunk

Cleithrolepis (p. 154).

strongly-arched back;

much extended and

rib

;

dorsal fin

anal opposed

abdominal
with thick inner

to its hinder portion
scales rhombic,

with

cycloidal,

irregularly

;

caudal scales more or less
Aetheolepis

cycloidal

Trunk

(p. 157).

irregularly cycloidal, with ab-

dominal protuberance

marginal

;

teeth slender and styliform

much extended and

fin

;

dorsal

anal op-

posed to its hinder half all scales
rhombic, with thick inner rib, but
;

those of caudal region comparatively

delicate

;

ventral

ridge-

scales conspicuous

Genus

Tetragonolepis

(p.

158).

ACENTROPHORUS, Traquair.

[Quart. Journ. Geol. Soc. vol. xxxiii. 1877, p. 565.]

Trunk

Teeth

fusiform.

slender

;

opercular

developed, with a narrow arched preoperculum.

apparatus well-

Pins small, with

; dorsal fin short, opposed to the space between the
and the anal ; caudal fin symmetrical, slightly forked=
Scales rhombic, smooth or feebly ornamented, the dorsal ridgeseries inconspicuous
the scales of the flank not much deeper than
broad, and those of the ventral aspect nearly equilateral.
All the fishes placed here were originally assigned to the genus
Palceoniscus, and their distinctness was first pointed out by C. F.

very large fulcra

pelvic pair

;

Liitken, Palseontogr. vol. xxii. (1873), p. 26, footnote.

Acentrophorus varians (Kirkby).
W. Kirkby, Ann. Mag.

1862. Palceoniscus varians, J.

Nat. Hist

[3]

vol. ix. p. 267.

1864. Palceoniscus varians, J.

W.

Kirkby, Quart. Journ. Geol. Soc.

vol. xx. p. 353, pi. xviii. fig. 2.

1877. Acentrophorus varians, R. H. Traquair, Quart. Journ. Geol. Soc.
vol. xxxiii. p. 565.

e2
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Type. Imperfect

The type

fish

Newcastle-upon-Tyne Museum.

;

species, attaining a length of

Head with

about 0*09.

opercular apparatus occupying slightly less than one-quarter of the
total length

:

maximum

depth of trunk equalling about twice that

of the caudal pedicle, and comprised four times in the total length.

Head and

opercular bones faintly rugose

;

operculum broader than

Dorsal fin with about 10, and anal with 8 rays.

deep.

unornamented, not serrated.
Form. <$f Log. Upper Permian (Magnesian Limestone)

36388-90.

Two

typical specimens, the first

of the snout and the paired
fect

also a smaller fish

;

;

fins,

:

Scales

Durham,

wanting the extremity

the second more imper-

Fulwell Hill, near Sunderland.

Presented by Sir He&worih Williamson, Bart., 1862.

Two

P. 3481 a, b.

specimens about 0*09 in length, somewhat

fine

fractured, but

showing parts of

In the second specimen the
be smooth.
P,

3481

all

the fins

;

Fulwell Hill.

scales are distinctly

shown

Slightly smaller fish displaying portions of the

C.

fins

Fulwell Hill.

;

One

much

of the

median

Bnniskillen Coll.

Four more imperfect specimens, three

P. 3481, P. 3483, P. 4342.

being

to

Enniskillen Coll.

smaller than the preceding

;

Fulwell Hill.

two specimens occurring on a

single slab

appears to exhibit traces of styliform teeth in the dentary,

and enlarged anal

scales in advance of the

median

fin.

Enniskillen Coll.

P. 1032. Fish about 0-065 in length and two smaller more imEgerton Coll.
perfect specimens ; Fulwell Hill.
P.

1032

The hinder abdominal and caudal region of two assoFulwell Hill. The dorsal ridge-scales
are shown to be relatively large, but not acuminate.

a.

ciated individuals

;

Egerton

44210. Small well-preserved

head and

1862.

tail

;

fish,

wanting the

Fulwell Hill.

Coll.

extremity of the
Purchased, 1873.

Acentrophorus abbsi (Kirkby).
Palceoniscus abbsii, J. W. Kirkby, Ann. Mag.

Nat.

Hist.

[3]

vol. ix. p. 268.

1864. Palceoniscus abbsii, J.W. Kirkby, Quart. Journ. Geol. Soc. vol. xx.
p. 355, pi. xviii. fig. 3.

1877

Acentrophorus

abbsii,

R. H. Traquair, Quart. Journ. Geol. Soc.

vol. xxxiii. p. 565.
I

1

;
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Newcastle-upon-Tyne Museum.
more slender. Head
with opercular apparatus occupying slightly less than one-quarter
of the total length
maximum depth of trunk equalling about twice
that of the caudal pedicle and comprised at least five times in the
total length.
Head and opercular bones faintly rugose. Scales
Type. Imperfect fish

A

;

species about as large as the type, but

;

unornamented, not serrated, relatively larger than in the type
species.

Form.

Log.

Sf

Upper Permian (Magnesian Limestone): Durham.

44211. Fish about 0*06 in length, showing some of the supports of
the anal and caudal fins, and an enlarged anal scale
;

Fulwell Hill, near Sunderland.
P. 3482. Imperfect remains

of

a fish

Purchased, 1873.

about 0*085

Fulwell Hill.
P. 4342

Specimen

a.

the fins

;

in

length

Enniskillen Coll.

as large as the first

showing only fragments of

Fulwell Hill.

Enniskillen Coll.

P. 4343. More imperfect smaller specimen

;

Fulwell Hill.
Enniskillen Coll.

Acentrophorus altus (Kirkby).
W. Kirkby (non Redfield),

Ann. Mag. Nat.

1862. PalcBoniscus lotus, J.

Hist. [3] vol. ix. p. 268.
1864. Palceoniscus altus, J. W. Kirkby, Quart. Journ. Geol. Soc. vol. xx.
p.

356,

pi. xviii. fig. 1.

1877. Acentrophorus altus, R.

Type. Imperfect

A

fish

;

H. Traquair,

ibid. vol. xxxiii. p.

565.

Newcastle-upon-Tyne Museum.

species about as large as the type, but

more

Head

robust.

with opercular apparatus occupying at least one- quarter of the
total length
.of

;

maximum

depth of trunk equalling about twice that

the caudal pedicle, and comprised only three times in the total

length.

Head and

deep as broad.

opercular bones faintly rugose

;

operculum as

Scales unornamented, not serrated.

Form. Sf Log. Upper Permian (Magnesian Limestone) Durham.
The only known examples of this species were obtained from
the Old Quarry, Fulwell, and there are none in the Collection.
:

Acentrophorus glaphyrus

(Agassiz).

1835. Palceoniscus glaphyrus, L. Agassiz, Poiss. Foss. vol.
pi.

x

c.

1850. Palceoniscus glaphyrus,
p.

224,

ii.

pt.

i.

p.

98,

figs. 1, 2.

pi. xxii. fig.

3

W.

King, Permian Foss. (Pal. Soc),

(? fig. 4).

;
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.

1855. Palceoniscus glaphyrus, F. M'Coy, Brit. Paleeoz. Foss.
1877. Acentrophorus

p. 607.

glaphyrus, K. H. Traquair, Quart. Journ.

(?)

GeoL

Soc. vol. xxxiii. p. 562.

Type. Imperfect fish

Form and

York Museum.

;

proportions as in the type species, but scales con-

spicuously serrated.

Form.

Upper Permian (Marl

Log.

6f

Slate)

Durham and North-

:

umberland.

There are no typical examples of

this species in the Collection

but the undermentioned are probably to be regarded as small (or

young) specimens, according to Egerton (in King, Permian Foss.
p. 225, pi. xxii. fig. 4)

35732.

:—

Imperfect trunk, exhibiting traces of serrations on the
scales

;

Marl

Slate, probably

from Midderidge, Durham.
Purchased, I860.

P. 52. Fine specimen 0*043 in length, showing

all

the fins but not

exhibiting any serrations on the scales preserved
Slate,

;

Marl

Ferry Hill, Durham.
Presented by Rev. Canon Greenivell, 1880.

P. 355.

Two

more imperfect

similar but

fishes

;

Ferry

Hill.

Purchased, 1881.
P. 5140. Elongated smaller specimen 0*035 in length

;

Marl

Slate,

Cullercoats, Northumberland.

Presented by William Binning, Esq., 1886,

41317.

A

more imperfectly preserved small specimen,

part

Ferry Hill.

;

A larger fish

than any

of the preceding, too imperfectly preserved

for certain determination, but very
is

described

by

J.

S.

figs.

3, 4).

much

resembling Acentrophorus,

Newberry from the Trias

Mass., U.S.A., under the

Fishes Trias.

in counter-

Purchased, 1869.

name

of Chicopee Falls,

of Acentrophorus chicopensis (Foss.

N. Jersey and Connecticut, 1888,

The type specimens

Museum, New Haven, Conn., and

p. 69, pi. xix.

are preserved in Tale College

there are no examples in the

Collection.

To this genus A. Fritsch also ascribes some fragmentary remains
from the Lower Permian of Bohemia, under the name of Acentrophorus dispersus (Fauna der Gaskohle, &c, Bohmens, vol. iii. 1894,
p.

81, woodc. no. 279, pis.

cxiii., cxiv.).

;;
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SEMIONOTUS,

Genus

[Neues Jahrb. 1832,

p. 144.]

Syn. Ischypterus, Sir P. Egerton, Quart. Journ. Geol. Soc. vol.

iii-

1847, p. 277.

Trunk

fusiform.

Marginal teeth slender, conical, and somewhat

spaced, inner teeth stouter

;

opercular apparatus well-developed,

with a narrow arched preoperculum.
Paired fins small

large.

;

Ribs

Fin-fulcra

ossified.

dorsal fin large, arising at or behind the

middle of the back and in part opposed to the relatively small anal
fin slightly forked.
Scales smooth or feebly ornamented,
and the narrow overlapped margin not produced at the angles
flank-scales not more than twice as deep as broad, and those of the

caudal

ventral aspect nearly as deep as broad

acuminate scales forming a prominent

the dorsal ridge-series of

;

crest.

Semionotus bergeri,

.

[Plate II.

fig.

1832. Palceoniscum arenaceum, H.

Coburg. Gegend.

p. 18, pi.

i.

Agassiz.

3.]

A. C. Berger, Verstein. Sandst.

fig. 1.

1833. Semionotus spixi, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

p.

8 (name

only).

1833-36. Semionotus bergeri, L. Agassiz,

ibid.

pp. 8, 224, pi.

xxvu

figs. 2, 3.

1834. Semionotus bergeri, L. Agassiz, Neues Jahrb. p. 380.
1843. Semionotus esox, H. A. C. Berger, Neues Jahrb. p. 86.
torted fish; Royal Geological

[Dis-

Museum, Gottingen.]

1851. Semionotus bergeri, 0. von Schauroth, Zeitschr. deutsch. geol.
Ges. vol. iii. p. 405, pi. xvii.
1854. Semionotus, J. G. Bornemann,

ibid. vol. vi. p. 612, pi. xxv.
1854. Semionotus bergeri, H. A. C. Berger, Neues Jahrb. p. 321.
(?) 1861. Semionotus bergeri, 0. Fraas, Wiirtt. Jahresh. vol. xvii. pp. 93,

94, pi.

i.

fig. 6.

1864. Semionotus bergeri, J. Striiver,

deutsch. geol. Ges..

Zeitschr.

vol. xvi. p. 305, pi. xiii. figs. 1, 3, 4.

Type. Imperfect fish

The type

species,

;

University Geological

Museum, Gottingen.

a fish more than three times as long as

its

Trunk regularly
somewhat more than one-

greatest depth, attaining a length of about 0-18.

fusiform, the depth of the caudal pedicle

third as great as the

Head with

the total length
fins

maximum

depth of the abdominal region.

opercular apparatus occupying nearly one-quarter of
;

the external bones sparsely tuberculated.

arising nearly

midway between the

pectorals

Pelvic

and the anal

dorsal fin arising immediately behind the middle of the back,

much

;
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as deep as the trunk at its point of origin

more than half

comprising about 16 rajs
the dorsal, the longer rays

the caudal.

when

fin

and

opposed to the hinder half of

adpressed reaching to the base of

Keuper

Log.

deep and crimped towards their

as broad as

serrated posterior border
Sf

anal

Scales smooth, except those of the middle of the flank,

which are almost
Form.

;

dorsal ridge-scales sharply pointed.

;

Coburg and Thuringia.

:

P. 7399. Slab of sandstone with three imperfect individuals, variously
One specimen is shown
crushed, in counterpart Coburg.
;

of the natural size in PI. II.

fig. 3.

The

differences in

the curvature of the dorsal margin are conspicuous and

Some of
and opercular bones are shown, ornamented
with sparse tuberculations and part of the upper jaw of
one individual exhibits a few stout conical teeth, which
were not improbably arranged upon the vomer, while
doubtless due entirely to accidental distortion.

the head

;

traces of spaced, slender, styliform teeth

Some

opposing lower jaw.

of the

occur in the
are

fin-rays

well

displayed, exhibiting the unjointed base and the very close
articulations beyond.

Purchased, 1884.

P. 3623. Obscure remains of small specimen

Coburg.

;

Ennishillen Coll.

Semionotus

kapffi, Praas.

1861. Semionotus kapffii, 0. Fraas, Wiirtt. Jahresh. vol. xvii. pp. 91, 95,
pi. i. figs. 1-3.

Type. Imperfect fishes

;

Stuttgart

Museum.

A small species, about two and a half times as
depth, attaining a length of about 0*1.

depth

of

long as

Trunk deeply

its

maximum

fusiform, the

the caudal pedicle not more than one-third as great as the

maximum

depth of the abdominal region.

Head with

opercular

apparatus occupying nearly one-quarter of the total length
acutely pointed.

Pelvic fins arising

to the pectoral fins

smooth and not
Sf

median

fins

;

:

as in the type species.

Keuper

38654-58. Ten small slabs

P. 1545. Imperfect

Haslach.

Scales

much

dorsal ridge-scales produced into slender points.

Log. Middle

individuals

snout

nearer to the anal than

serrated, those of the middle of the flank

deeper than broad

Form.

;

much

;

:

Wurtemberg.

of sandstone

with remains of several

Haslach, near Stuttgart.

specimen,

wanting

the

Purchased, 1864.
caudal

extremity

Egerton Coll.
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38660. Several portions of sandstone with remains chiefly of this
Purchased, 1864.
species
Stuttgart.
;

Two

2845.

specimens exhibiting portions of the squamation and

the median

fins of a large individual

;

Stuttgart.

Van Breda

Coll.

Semionotus brodiei, Newton.
Newton, Quart. Journ. Geol. Soc.

1887. Semionotus brodiei, E. T.

vol. xliii. p. 539, pi. xxii. figs. 1-7.

Type. Imperfect fishes

A

small imperfectly

collection of Eev. P. B. Brodie.

:

known

The maximum depth

0*1.

species, attaining a length of

length from the pectoral arch to the base of the caudal

caudal pedicle slender.

and

pectorals

about

of the trunk equalling nearly half its

Pelvic fins arising

fin,

and the

midway between

anal, immediately in advance of the dorsal.

the

Scales

almost entirely smooth, a few with feeble traces of oblique ridges

;

those of the anterior part of the flank serrated and about twice as

deep as broad.

The apparently great depth

of the principal flank-scales in this

by crushing

species is probably exaggerated

mens

in the imperfect speci-

hitherto discovered.

Form,

fy

Loc.

Upper Keuper

:

Warwickshire.

P. 5207. Imperfect distorted trunk, noticed and scales figured
cit.

p.

537,

pi. xxii. fig.

7

;

loc.

Shrewley.

Presented by Rev. P. B. Brodie, 1886.

Semionotus altolepis, Deecke.
W. Deecke, Palseontogr. vol.

1889. Semionotus altolepis,

xxxv.

p. 120,

pi. vi. fig. 10.

Type. Nearly complete

A

species

fusiform, the depth

maximum

fish.

attaining a length of about 0-12.
of

the caudal pedicle

depth of the abdominal region.

opercular apparatus nearly equal to the

Trunk regularly

about one-third the

Length of head with

maximum

depth of the

trunk, and somewhat exceeding one-quarter of the total length of

the fish;

Dorsal

fin

external bones

ornamented with tubercles and

arising opposite its hinder extremity.

Scales smooth, those of the

flank in part about twice as deep as broad,

and

all

scales serrated.

Form.

<$,"

rugae.

arising about the middle of the back, and the anal fin

Loc. Muschelkalk

Not represented

:

Perledo, Como, Italy.

in the Collection.

the principal
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Semionotus capensis,
1888. Semionotus capensis, A. S.

A.

Woodward.

S.

Woodward,

Quart. Journ. Geol. Soc.

vol. xliv. p. 138, pi. vi. figs. 1-5.

Type. Nearly complete fishes

A

;

British

Museum.

04 8.

species attaining a length of about

with comparatively slender caudal

fusiform,

Trunk regularlyLength of

pedicle.

head with opercular apparatus about equal to the maximum depth
of the trunk, and contained four times in the total length of the fish j
external bones smooth.

Pelvic fins arising nearly

the pectorals and the anal

;

midway between

dorsal fin arising about the middle of

the back, behind the origin of the pelvic pair, and comprising 12
anal fin arising opposite the hinder extremity of the dorsal,
with about 8 rays, the longest when adpressed reaching to the

rays

;

base of the caudal.

Scales smooth,

none serrated, and those of the

flank scarcely deeper than broad.

Form,

Log.

fy

Upper Karoo Formation (Stormberg Beds)

Ficks-

:

burg, Orange Free State, South Africa.
P. 4089.

The type specimen, being a
with remains

slab partly in counterpart,

of four fishes.

Museum,

Presented by the Orange Free State National

through

Hugh

Exton, Esq., M.D., 1883.

P. 6861. Slab with remains of six fishes, partly in counterpart.

Impressions of the

styliform teeth

one specimen.

Presented by

are well

H. Savory,

shown in

Esq., 1893.

P. 6943. Three specimens, one head displaying the styliform teeth
in the premaxilla

impression.

and some of the circumorbital bones in
Presented by David Draper, Esq., 1893.

Semionotus fultus

(Agassiz).

1833-36. Palceoniscus fultus, L. Agassiz, Poiss. Foss. vol.
pp. 4, 43, pi. viii. figs. 4, 5.
1841. Palceoniscus fultus, W. C. Kedfield,

Amer. Journ.

ii.

pt.

i.

Sci. vol. xli.

p. 25.

1841. Palceoniscus macropterus, W. C. Redfield, ibid. p. 25.
1847. Ischypterus fultus, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol.

iii.

p. 277.

1850. Ischypterus fultus, Sir P. Egerton, ibid. vol.
1877. Ischypterus fultus, E. EL. Traquair,

vi.

pp. 8, 10.
559.

ibid. vol. xxxiii. p.

1888. Ischypterus fultus, J. S. Newberry, Foss. Fishes Trias. N.Jersey
and Connecticut (Mon. U.S. Geol. Surv. no. xiv.), p. 34, pi. vi.
fig. 2, pi. vii. fig. 1.

1888. Ischypterus macropterus, J. S. Newberry, ibid. p. 41,
fiff.l.

pi. xii.
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Type. Imperfect trunk, wanting head.

The type

species of the so-called Ischypterus, attaining a length

Trunk regularly fusiform, the depth of the caudal
more than one-third as great as the maximum depth of the
abdominal region. Length of head with opercular apparatus about
equal to the maximum depth of the trunk, and somewhat more
of

about 0*2.

pedicle

than one-quarter of the total length of the fish. Pelvic fins arising
nearer to the anal than to the pectorals and immediately in advance
of the

dorsal

anal

;

fin,

hinder half of the dorsal.

with seven rays, partly opposed to the
Scales smooth and not serrated, those

of the middle of the flank scarcely deeper

than broad

;

dorsal ridge-

scales acuminate.

Form.

<$f

Log. Triassic

:

Massachusetts,

and

New

Egerton

Coll.

Connecticut,

Jersey, U.S.A.

P. 1036. Imperfect fish

;

Durham, Connecticut.

with well-preserved squamation;

P. 1035. Pish

New

Boonton,
Egerton

Jersey.

Coll.

P. 3511. Impression of trunk apparently deepened by distortion
in the abdominal region; Massachusetts.

Enniskillen Coll.
P.

1017

a, b.

Two

small specimens, one wanting head, the other

wanting caudal region
P.

3511

a.

;

Sunderland, Mass.

Fragmentary remains, probably

land.

Egerton

of this species

;

Coll.

Sunder-

EnnisJcillen Coll.

Semionotus tenuiceps

(Agassiz).

1835-36. Eurynotus tenuiceps, L. Agassiz, Poiss. Foss. vol.
pp. 159, 303, pi. xiv c. figs. 4, 5.

pt.

ii.

H. Eedfield, Ann. Lyceum Nat. Hist.
York, vol. iv. p. 38, pi. ii.
1837. Eurynotus tenuiceps, J. H. Eedfield, ibid. p. 39.
1837. Palceoniscus lotus, J.

1841. Palceoniscus latus,

W.

C. Eedfield,

Amer. Journ.

i.

New

Sci. vol. xli.

p. 25.

1841. Eurynotus tenuiceps, E. Hitchcock, Geol. Massachusetts, vol.
p. 459, pi. xxix. figs. 1, 2.
1850. Ischypterus latus, Sir P. Egerton, Quart. Journ. Geol. Soc. vol.

ii.

vi.

p. 10.

1857. Eurinotus ceratocephalus, E.
p. 144, pi. ix a.

Emmons, Amer. Geology,

1860. Eurinotus ceratocephalus, E.
p. 188, fig. 164.

Emmons, Man. Geology,

pt.

6,

ed. 2,
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H. Traquair, Quart. Journ. Geol.

Ischypterus latus, R.

1877.

Soc.

vol. xxxiii. p. 559.

1888. Ischypterus tenuiceps, J. S. Newberry, Foss. Fishes Trias. N.

Jersey and Connecticut (Mon. U.S. Geol. Surv. no. xiv.), p. 32,
pi. v. figs.

1-3,

pi. vii. fig. 3.

1888. Ischypterus latus, J, S. Newberry,

W.

1889. Allolepidotus americanus,

ibid. p.

46, pi.

xiii. fig. 3.

Deecke, Palaeontogr. vol. xxxv.

p. 114.

Type. Imperfect fish

A

species

;

Geological Society of London.

attaining a length of about 0*2.

Trunk with conmore

siderably arched dorsal border, the depth of the caudal pedicle

than one-third as great as the maximum depth of the abdominal
Length of head with opercular apparatus less than the
maximum depth of the trunk, and contained four times in the total
length of the fish. Fins as in S. fultus. Scales smooth and not
region.

serrated, those of the middle of the flank in part twice as deep as

dorsal ridge-scales large and

broad;

conspicuous, comparatively

obtuse in large specimens.

Form.

Sf

Loc. Triassic

Massachusetts, Connecticut, and

:

New

Jersey.

38548-49.

Two

small fishes, imperfectly preserved; Sunderland,

Purchased, 1864.

Mass.
P. 3511 b. Specimen about 0*18 in length

;

Massachusetts.
Ennislcillen Coll.

P. 1017-8. Four fragmentary specimens, displaying the deepened
scales on the flank

Sunderland, Mass.

;

P. 7400. Fish 0-145 in length

Two

similar specimens

Presented by Prof. C. U. Shepard.

Connecticut.

;

28429. Slab with two specimens

26591. Middle portion of large

Coll.

Connecticut.

;

,

38547.

Egerton

;

Purchased, 1864.

Mantell Coll.

Connecticut.

fish

;

Connecticut.

Presented by Dr. J. J. Bigsby, 1851.
P. 3512.

A very large imperfect specimen, doubtfully of
Boonton,

New

Semionotus alsaticus,
1889. Semionotus alsaticus,

W.
;

;

Deecke.

Deecke, Palaeontogr. vol. xxxv.

pi. vi. fig. 1.

Type. Nearly complete fish

this species

EnnisTcillen Coll.

Jersey.

Strassburg Museum."]

p.

104,

—

—
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An

elongated species, attaining a length of about 0*15

;

the

depth of the caudal pedicle nearly equalling half the maximum
depth of the abdominal region. Length of head with opercular
apparatus slightly less than the

maximum

depth of the trunk, and

contained five times in the total length of the fish

external bones

;

Pelvic fins relatively large, nearer to the anal

coarsely rugose.

than to the pectorals dorsal fin arising behind the origin of the
pelvic pair, about as deep as long, and the anal arising opposite its
hinder extremity. Scales smooth, scarcely deeper than broad upon
;

the flank.

Form.

Log. Bunter Sandstone

Sf

Not represented

Wasselnheim, Alsace.

:

in the Collection.

Semionotus tenuis,
1890. Semionotus tenuis, A. S.

Wales, Palseont. no.

Type. Imperfect

An

fish

;

A.

S.

Woodward.

Woodward, Mem.

Geol. Surv. N. S.

4, p. 31, pi. vi. fig. 3.

Geological Survey

Museum, Sydney.

elongated species, attaining a length of about 0*13

pedicle slender, its depth contained

maximum

depth of the abdominal region.

opercular apparatus not less than the

;

caudal

two-and-a-half times in the

Length of head with

maximum

depth of the trunk,

and equalling somewhat more than one-fifth of the total length of
Pin-fulcra large and very slender ; dorsal fin arising
the fish.
about the middle of the back, the length of the
the depth of the trunk at

its

insertion

the hinder extremity of the dorsal.

first

ray equalling

anal fin arising opposite

:

Scales smooth, those of part

of the flank twice as deep as broad.

Form.
Trias)

:

Sf

Lower Hawkesbury-Wianamatta

Log.

Gosford,

New

Not represented

Series

(Upper

South Wales.

in the Collection.

The following specimens are not

specifically

determined

:

38659. Imperfect head and abdominal region of a comparatively
large and elongated fish with smooth scales
Keuper,
;

Purchased, 1864.

Stuttgart.

P. 1546. Slab with imperfect remains of three small fishes

Coburg.

The following
first,

Keuper,

species of Semionotus, all

Coll.

from Europe except the

have been founded upon specimens which are mostly fragmentary

and are not represented in the Collection
.

;

Egerton

Semionotus australis, A.

S.

:

Woodward, Mem.

Wales, Paheont. no. 4 (1890),

p. 31,

Geol. Surv. N. S.
pi.

vi.

fig.

2.—

—
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Lower Hawkesbury-Wianamatta
South Wales.

Series

[Trunk, wanting head

Gosford,

;

New

Geological Survey

;

Museum, Sydney.]
Semionotus elongatus, 0. Fraas, Wiirtt. Jahresh.
pp. 93, 95,

pi.

[Distorted fish

figs.

i.

4, 5.

Stuttgart

;

—Middle

vol. xvii.

Keuper

(1861),

Stuttgart.

;

Museum.]

Semionotus gibbus, K. von Seebach, Zeitschr. deutsch. geol. Ges.
(1866), p. 7 (gibber, errore)

vol. xviii.

ontogr. vol. xxxv. (1889), p. 105.

Bernburg, Anhalt.
Geological

"W. Deecke, Palse-

;

—Bunter

[Fragmentary trunk

Sandstone

;

University

Museum, Gottingen.]

Semionotus gibbus, F. Bassani (non Seebach), Atti Soc.

Ital. Sci.

—

Nat. vol.xxix. (1886), p. 37.
Triassic; Besano, Lombardy.
[Nearly complete fish ; Milan Museum.]

Semionotus

letticus,

p. 97, pi.

i.

0. Fraas, Wiirtt. Jahresh. vol. xvii. (1861),

fig.

8.

Wiirtemberg.

—Upper

Triassic (Lettenkohl) ;

[Imperfect fish

;

Stuttgart

Semionotus nilssoni, L. Agassiz, Poiss. Foss.
p.

229,

xxvii

pi.

a. figs.

1-5

vol.

Hoheneck,

Museum.]
ii.

pt.

i.

(1837),

B. Lundgren, Kongl. Fysiogr.

;

Minneskr. 1878, no. v. p. 32, pi. ii. fig. 79.— Bhsetic;
Hoeganaes, Sweden. [Head and anterior portion of trunk

Sallsk.

Museum of Comparative Zoology, Cambridge, Mass., U.S.A.]
Semionotus serratus, 0. Fraas, Wiirtt. Jahresh.
p. 97,

berg.

pi.

i.

fig. 7.

—Middle

Keuper

[Anterior portion of fish

;

vol. xvii.

Stuttgart

;

(1861),

Hiitten, Wiirtem-

Museum.]

(? Coloboclus.)

Fragments of Semionotus have also been described from the Upper
Keuper of Colwick Wood, Nottingham (E. T. Newton, Quart. Journ.
Geol. Soc. vol. xliii. 1887, p. 539, pi. xxii. fig. 8), and from the
Bunter Sandstone of Inzlingen, near Basle, Switzerland (W. Deecke,
Palaeontogr. vol. xxxv. 1889, p. 104, pi. vi.

and the present writer has examined

fig.

7

:

Basle

Museum)

characteristic specimens

from

Museum) and Haps-

the Rhgetic probably of Bur Crowcombe (Bath
ford Mill, Vallis, Somersetshire.

Nearly complete

fishes,

variously crushed and distorted and some-

times imperfectly preserved, have been described from the Trias of

North America under the following names. They may be conveniently referred to the genus Semionotus, and doubtless represent
much fewer species than are here enumerated
:

Ischypterus agassizi, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol. vi. (1850), p.

10

;

J. S.

Newberry, Foss. Fishes Trias.

—

:
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&

N. Jersey

Connecticut (Mon. U.S. Geol. Surv. no. xiv.

1888), p. 30,
Trias

;

pi.

1

fig.

iii.

Amer. Journ.

Eedfield,

Boonton,

New

:

.

—Trias

Jersey.

Ischypterus brauni, J. S. Newberry, op.
pi. xiii.

1,

figs.

1

2

p. 37, pi. viii. figs. 1,

cit.

[Columbia College,

Boonton.

:

(1841), p.

vol. xli.

Ischypterus alatus, J. S. Newberry, op.

2l

W. C.
26.—

Palceoniscus agassizii,

Sci.

New

York.]

p. 43, pi. xii. fig. 3,

cit.

Palceoniscus latus, L. P. Gratacap

:

—

Amer. Nat. vol. xx. (1886), p. 243, fig. Base
"Weehawken, New Jersey.
of Trias
Ischypterus elegans, J. S. Newberry, op. cit. p. 37, pi. vii. fig. 2,
1
Trias
Boonton.
fig. 1,
pi. xiv. figs. 1, 2
pi. x.
(errore),

;

.

New

[Columbia College,

—

;

York.]

Ischypterus gigas, J. S. Newberry, op.

cit.

p. 49, pi. xiv. fig.

3\

Trias; Boonton.

Ischypterus lenticularis, J. S. Newberry, op.
figs. 2,

\— Trias

3

Ischypterus lineatus, J. S. Newberry, op.

2\

—Trias

;

cit. p.

p. 39,

40, pi. xi.

[Columbia College,

Boonton.

W.

cit.

x.

pi.

Boonton.

;

New

figs. 1,

York.]

Amer. Assoc. Adv. Sci.
188 (name only) J. S. Newberry,
Trias ; Sunderland, Massachuop. cit. p. 28, pi. ii. fig. 1.
[Yale University Museum.]
setts.
Ischypterus micropterus, J. S. Newberry, op. cit. p. 31, pi. iv.
figs. 1, 2, pi. xii. fig. 2 \
Durham, Connecticut.
Trias
Ischypterus minutus, J. S. Newberry, op. cit. p. 48, pi. xiii. fig. 5 \

Ischypterus marshi,

(Albany, 1856),

C. Eedfield, Proc.

pt. 2, p.

;

—

—

—Trias; Durham.
3 \ — Trias Boonton.

;

Ischypterus modestus, J. S. Newberry, op.

New

York.]

Ischypterus ovatus, Sir P. Egerton, Quart. Journ. Geol. Soc. vol.

(1850), p. 10
Palceoniscus

J. S.

;

Newberry,

W.

ovatus,

vol. xli. (1841), p.

26

:

2.

— Trias

;

p. 27, pi.

cit.

C. Eedfield,

i. fig.

Amer. Journ.

(?) Tetragonolepis, Sir P.

Quart. Journ. Geol. Soc. vol.
fig.

op.

vi.

1

Sci.

Egerton,

(1847), p. 277,

iii.

1-

p. 38, pi. ix. figs.

cit.

[Columbia College,

;

pi. ix.

Turner's Palls, Mass., Boonton, and (?)

Virginia.

Ischypterus parvus, J. S.
cit. p.

45, pi.

Newberry (ess W. C. Eedfield. MS.),
4 \ Trias Turner's Falls.

xiii. fig.

—

Ischypterus robustus, J. S. Newberry, op.

—Trias

;

Boonton.

op.

;

cit.

p. 36, pi. vi. fig. 1

[Columbia College,

1
These names were previously published without
York Acad. Sci. vol. vi. (1888), p. 127.

New

\

York.]

definition in Trans.

New

;
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The names
trotti

l

of Semionotus balsami, brevis, dubius, inermis,

are given

by

and

C. Bellotti (in A. Stoppani, Studii Geol. e Paleont.

Lombardia, 1857, pp. 422-427) to fishes of uncertain affinities from
the Upper Trias of Perledo, Como.
Another unsatisfactorily deter-

mined

species is

A. Stoppani,

named Semionotus

also

ibid. p.

bellotti,

E. Riippell, in

425.

It still remains to be proved that the so-called Archceosemionotus

(W. Deecke, Palaeontogr. vol. xxxv. 1889, p. 121, pi. vi.
from the Trias of Perledo, Como, is not founded on an
imperfect example of Semionotus. The unique type specimen, in
the Senckenberg Institute, Frankfort, has probably lost its squamaconnectens
fig.

3),

by accident.
The imperfect trunk

tion

from the Upper Muschelkalk of the

of a fish

neighbourhood of Jena, apparently related to Semionotus and
allies, is

named

Naturw.

vol. lxiv.

its-

Dolichopterus volitans by G. Compter, Zeitschr.

(1891), p. 41,

pi.

i.

figs.

1-6.

It

is

f.

described as

and by a comparaAnother imperfect
fish, apparently of almost the same systematic position, from the
Upper Muschelkalk of Elm, Brunswick, is described and figured
without name by W. Dames, Palaeont. Abhandl. vol. iv. (1888),
characterized by much-enlarged pectoral

tively short dorsal opposed to

xvia.

p. 173, pi.

fig.

10.

APHNELEPIS,

Genus

fins,

an extended anal.

[Described in forthcoming

Mem.

A.

S.

Woodward.

Geol. Surv. N. S. Wales,

Palaeont. no. 9.]

and deeply fusiform. Head of modemore or less ornamented with
marginal teeth small, stout, and almost conical,
rugae and tubercles
Notochord perinner teeth nearly granular.
closely arranged

Trunk

laterally compressed

rate size with acuminate snout, and
;

:

sistent,

caudal

sometimes with small hypocentra and pleurocentra in the
Eulcra conspicuous on all the fins.
ribs long.
region
;

size, somewhat larger than the pelvic pair,
which are well developed ; dorsal and anal fins acuminate and short-

Pectoral fins of moderate

based, the former almost or completely in advance of the latter

caudal fin forked.
thinner on

Scales all rhombic, thin on the abdominal,

the caudal

region

;

those of the flank deeper

still

than

broad, those of the dorsal and ventral borders about as deep as

broad
1

May

;

ridge-scales not enlarged.

Described as Lepidotus
1839.

trotti

by Balsamo-Crivelli, Ann. Polytecn. Milano,

;

65

SEMIONOTID^!.

Aphnelepis austral is, A. S. Woodward.
Mem. Geol. Surv. N. S. Wales,

[Described in forthcoming

no. 9, with drawings

Type. Nearly complete fish

The type

;

on

Geol. Survey

Palaeont,

1-4.]

pi. iii. figs.

Museum, Sydney.

2.
Length of head
with opercular apparatus contained about one-and-a-half times in
the maximum depth of the trunk, and somewhat less than one-

species, attaining a length of

quarter of the total length of the fish
as deep as the

abdominal region at

and the

#

the caudal pedicle one-third

;

its

highest point, where the

Pelvic fins arising opposite the origin of the

dorsal fin arises.
dorsal,

about

latter completely in

advance of the anal

about 14, anal rays 10 in number.

dorsal rays

;

Scales ornamented with coarse

crimpings, which are slightly radiating and usually confined to the

hinder half.

Form.

New

<$f

Log.

Upper Hawkesbury-Wianamatta

Not represented

A

Series

:

Talbralgar,

South Wales.
in the Collection.

large variety of Aphnelepis, perhaps identical with A. australis,

described and figured, he.

is also

Genus

cit. pi. iii. fig.

SERROLEPIS,

[Handb. Petrefakt. 1852,

An

indefinable genus founded

much

scales

5.

Quenstedt
p. 207.]

upon detached

flank-scales.

These

deeper than broad, with a straight narrow overlapped

margin, a large peg-and-socket articulation, and no sharp inner keel
the exposed portion ornamented with transverse ridges, terminating
in denticulations at the posterior border.

A

fragment of jaw, exhibiting a close series of stout styliform
by Dames as having been found in association

teeth, is described

with the scales (Palaeont. Abhandl.
fig. 8).

It

may

vol. iv.

possibly pertain to the

1888,

p.

172,

pi. xiii.

207,

pi. xvii.

same genus.

Serrolepis suevicus, Dames.
1852. Serrolepis, F. A. Quenstedt, Handb. Petrefakt.
fig.

p.

13.

1888. Serrolepis suevicus,
pi. xiii. figs.

4-7

W.

Dames, Palseont. Abhandl.

vol. iv. p. 171,

(? 8).

Tubingen University Museum.
only by isolated scales, of which the
0-015
total depth, and are four times as
in
about
measure
largest
Type. Isolated scales

The type

species,

;

known

deep as broad in their exposed portion.

PART

III.

Posterior denticulations

f

;
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$Q

extended forwards as short, acute ridges anterior half of the
smooth or marked with finer transverse ridges.
Form. 6f Log. Upper Triassic (Lettenkohl) Wiirtemberg.

large,

;

scale

:

P. 7402.

Two

fragments of dolomite with scales and a thin tuberComburg, near Hall. One scale is smooth
;
Purchased.
n its anterior half.

culated bone

PRISTISOMUS,

Genus

Hawkesbury

[Foss. Fishes

N.

S.

Trunk deeply
olose series.

series

;

4,

caudal

Woodward.
(Mem.

Paired

much

Geol. Surv.

1890), p. 32.]

Marginal teeth

fusiform.

Fin-fulcra small.

dorsal and anal fins remote, not

more

S.

Series, Gosford

Wales, Palseont. no.

opposed to the latter

A.

large, styliform,

Three or

fin robust, scarcely forked.

;

;

extended, the former partly

of the flank-scales vertically elongated;

ventral scales as broad as deep

and in

moderately developed

fins

dorsal and

a dorsal and ventral series of

prominent, acuminate ridge-scales.

Pristisomus gracilis, A.
1890. Pristisomus gracilis, A. S.

S.

Woodward,

Woodward.
op.

cit. p.

33, pi. v.

fig. 1,

pi. vi. fig. 1, pi. viii. fig. 1.

Type. Nearly complete

The type

fish

Geol. Survey

;

Museum, Sydney.
Head with

species, attaining a length of about 0'12.

opercular apparatus occupying about one-quarter of the total length
trunk gracefully fusiform, the maximum depth contained more than
two-and-a-half times in the total length of the fish. Dorsal and
anal fins almost of equal

size,

much

elevated,

and with a

relatively

short base-line.

Form.
Trias)

:

Sf

Log.

Gosford,

Lower Hawkesbury- Wianamatta

New

Series

(Upper

South Wales.

By

P. 6275. Fish wanting paired fins.

exchange, 1890.

P. 6277. Slab showing another specimen associated with P. crassus.

By
Pristisomus latus,

slightly larger species

op. cit. p. 35, pi. v. figs. 2-4.

Geol. Survey Museum, Sydney.
than the type, with somewhat deeper

Type. Nearly complete fish

A

A. S. Woodward.

Woodward,

1890. Pristisomus latus, A. S.

exchange, 1890.

;
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trunk and smaller head.

longer than the

fin considerably

Dorsal

anal and not remarkably elevated.

Form.
Trias)

:

Sf

P. 6274.

Lower Hawkesbury-Wianamatta

Log.

Gosford,

Two

New

imperfect

By

fishes.

Pristisomus crassus, A.

and

(Upper

exchange, 1890.

Woodward.
op.

p. 36,

cit.

pi.

v.

5-7.

Type. Nearly complete

A

S.

Woodward,

1890. Pristisomus crassus, A. S.
figs.

Series

South Wales.

fish

Geol. Survey

;

Museum, Sydney.
with more robust

species about as large as the foregoing, but

Head with

deepened trunk.

less

opercular apparatus occupying

at least one-quarter of the total length

;

maximum

depth of trunk
fish.

Dorsal

Series

(Upper

contained about three times in the total length of the
considerably larger than the anal, as long as deep.

fin

Form.
Trias)

:

Sf

P. 6276.

Lower Hawkesbury-Wianamatta

Log.

Gosford,

New

South Wales.

Trunk showing

dorsal

and part of caudal

fin.

By

exchange, 1890.

P. 6277. Slab with nearly complete fish, associated with P. gracilis.

By

SARGODON,

Genus

[Wiirtt. Jahresh. vol.

An

indefinable genus

The dental crown

is

known

iii.

exchange, 1890.

Plieninger.

1847,

p.

165.]

only by the external incisive teeth.

sharply separated from the long, cylindrical or

nearly quadrangular root, and

chisel-like in shape.

is

would also
As originally

It seems probable that the fish possessing such teeth

have

tritoral teeth

on the inner bones

suggested by Plieninger,
Bhsetic teeth

it is,

by Agassiz,

1844,

minimus

ascribed to Sphairodus

Poiss. Poss. vol.

belong to Sargodon.

orbicularis
p.

117,

(ibid. p.

(Meyer

&

pi. x. fig. 24),

117,

pi. x. fig.

Plieninger,

and others
23,

named

1844, pp. 216, 300), truly
Similar tritoral teeth have been described from
ii.

pt.

the RhEetic of Leicestershire (A. S.

&

mouth.

therefore, not unlikely that the small

named Psammodus

Beitr. Pal. Wiirttembergs,

of the

ii.

Woodward, Trans.

Leicester Lit.

1889, p. 20), Somersetshire, and
Gloucestershire (M. Browne, Eep. Brit. Assoc. 1891, p. 645), and
some are preserved in the Collection from Aust Cliff, near Bristol
Phil. Soc, n.

(P.

6069

a.

s.

vol.

i.

pt. xi.

Presented by F. Harford, Esq., 1889).
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Sargodon tomicus,

Plieninger.

1847. Sargodon tomicus, T. Plieninger, "Wiirtt. Jahresh. vol.
pi. i. figs. 5-10.
1858. Sargodon tomicus, F. A. Quenstedt,

35

Type. Teeth

p. 35, pi.

ii.

p.

165,

figs.

34,

36-38).

(? figs.

The type

Der Jura,

iii.

;

Museum.
known only by detached

Stuttgart

teeth, which sometimes
measure O005 in the breadth and in the depth of the crown.
Dental crown robust, arched from side to side and the concavity
probably being innermost cutting-edge smooth, usually obliquely
species,

;

Eoot not much compressed, usually nearly
quadrangular in section, but with a shallow median longitudinal
groove on its supposed inner face.
Form. $• Loc. Khaetic Wiirtemberg and England.

truncated by wear.

:

41288. Tooth in bone-bed

;

Purchased, 1869,

Axminster.

P. 7401. Three specimens; Aust

Cliff,

near Bristol.
History unknown.

P. 3930. Fine tooth

Aust

;

Genus

EnnisJcillen Coll.

Cliff.

COLOBODUS,

[Poiss. Foss. vol.

ii.

pt.

ii.

Agassiz.

1844,

p.

237.]

Syn. Asterodon, G. von Miinster, Beitr. Petrefakt. pt.
Omplialodus, H. von Meyer, Neues Jahrb. 1847,

iv.

1841, p. 140.

p. 574.

von Meyer, Palaeontogr. vol. i. 1851, p. 243.
Nova Acta Acad. Cses. Leop.-Car.
xxix. no. 9, 1861, p. 27 (in part).

Nephrotics, II.

Thelodus, E. E. Schmid,
vol.

Eupleurodus, G. Giirich, Zeitschr. deutsch. geol. Ges. vol. xxxvi.
1884, p. 142.
Dactylolepis,

An

H. Kunisch,

ibid. vol. xxxvii. 1885, p. 594.

imperfectly definable genus, not yet satisfactorily distinguished

from Lepidotus,

The form and proportions of the head and trunk,
and the situation of the fins seem to be as in

dentition, squamation,

Lepidotus.

and more or

In most

species,

however, the teeth are mammillated

less striated,

while their arrangement has not yet been

definitely proved to agree

with that in the last-named genus the
is of uniform width, and not
while' the dorsal and anal fins seem to be
;

overlapped border of the flank-scales

produced at the angles

;

more elevated than in Lepidotus, with smaller and more
The gular plate has not been discovered.
regular fulcra.
The genus Colobodus was originally founded upon a fragment of
dentition from the Muschelkalk of France, and the above staterelatively

.
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ment

trunk

of the characters of the

based on the assumption

is

that the nearly complete specimens of fishes from the Tyrol and
Italy, recorded

below under the names of C. ornatus and G.

latus,

unknown

first-

are generically identical with the

The name Colobodus

discovered example of dentition belongs.

here preferred to that of Asterodon, because
universally employed and

memoir giving the
Abhandl.

vol. iv.

first

is

which the

fish to

it

is

seems to have been

adopted by Professor

W. Dames

in his

satisfactory account of the genus (Palaeont.

1888, p. 153).

Colobodus hogardi,

Agassiz.

1844. Colobodus hogardi, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

pp. 237

244.

1852. Colobodus hogardi, P. Gervais, Zool. et Pal. FranQ., Poiss., Explic.

Planches,

p. 13, pi. lxxvii. fig. 15.

1853. Colobodus hogardi, C. G. Giebel, Zeitschr. naturw. Vereins Halle,
vol.

ii.

p. 325.

1888. Colobodus hogardi,

W.

Dames, Palaeont. Abhandl.

vol. iv. p. 159.

Type, Fragment of dentition Strassburg Museum.
The type species, known only by portions of dentition.
;

Teeth

crowded and thus of irregular polygonal form, with feebly striated
crown and an apical tubercle not surrounded by an annular indent.
The type specimen was obtained from the Muschelkalk of Luneville.
Form. Sf Log. Upper Mnschelkalk Luneville, France. Lettenkohl Wiirtemberg.
:

:

Not represented in the

Collection.

Colobodus frequens 9 Dames.
1837. Gyrolepis albertii, H. B. Geinitz, Beitr. Kennt. Thiiring. Muschel-

kalkgeb. p. 21,

pi.

iii.

figs.

3

b (errors).

a,

1844. Scales described and figured
Palaeont. Wiirttem bergs, p. 84,

1851. Scales described and figured

by Meyer and
pi. xi. tigs.

Plieninger, Beitr.

21-23, 25.

by H. von Meyer, Paleeontogr.

vol.

i.

pp. 200, 248, pi. xxix. figs. 2, 4, 5, 10, 11, 14-16, 18-21, 23, 27-29
(? figs. 3, 6), pi. xxxi. figs. 35-41.

1852. Gyrolepis

albertii,

F. A. Quenstedt (errore), Handb. Petrefakt.

p. 206, pi. xvii. tigs. 6, 7,

1861. Tholodus

1

x

12

(? fig. 8).

minutus, E. E. Schmid,

The genus Tholodus was

species is T. schmidi (H.

Verhalt. Saalthals Jena (1816), p.
pi. xxxi. figs. 27, 28).

Caes.

Leop.-

H. von Meyer on a fragment
which may be reptilian.
Schmid & Schleiden, Geogn.

originally founded by

of dentition from the Muschelkalk of

The type

Nova Acta Acad.

Upper

Silesia,

von Meyer, in
and Palaeontogr.

37..

vol.

i.

(1849), p. 199,
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Car. vol. xxix. no. 9, p. 26, pi. iv.
dentition.]

1861. Sphcerodus globatus, E. E. Schmid,

1861. Thelodus

E. E. Schrnid,

Icevis,

[Fragment of

14, 15.

figs.

ibid. p. 32, pi. iv. fig. 11.

ibid. p. 29, pi. iv. figs.

27-29.

1864. Lepidotus giebeli, F. von Alberti, Ueberblick Trias, p. 210.
1865. Colobodus varius, H. Eck, Eorm. bunt. Sandst. u. Muschelk.
Oberschlesien, pp. 67, 120 {err ore).

1865. Gyrdepis albertii, H. Eck, ibid. pp. 71, 110, 122 {error e).
1872. Cololodus varius, H. Eck, Kiidersdorf u. Umgegend, pp. 94, 118
(err ore).

H. Eck, ibid. pp. 101, 118 {errore).
1880. Colobodus varius, T. C. Winkler, Archiv. Mus. Teyler, vol. v.
1872. Gyrolepis albertii,

p. 126, pi. vii. fig. 27 (errore).
1880. Tetragonolepis triasicus, T. C. Winkler,

p.

137, pi. viii,

Wiirzburg University Museum.]
1888. Colobodus frequens, W. Dames, Palaeont. Abhandl.

vol. iv. p. 156,

fig.

[Teetli

36.

ibid.

;

pi. xii. figs. 4, 5, pi. xvi.

1891. Colobodus frequens, G. Compter, Zeitschr.
p. 49, pi.

i.

Type. Portion of squamation

An

f.

Naturw.

vol. lxiv.

figs. 7, 8.

imperfectly

known

School of Mines, Berlin.

;

species of

moderate

size.

Scales smooth

or ornamented with feeble, irregular, oblique striations, and the

hinder margin with large, well-separated, long digitations.

Teeth

not crowded together, each with a conspicuously striated crown and

an apical tubercle usually surrounded by a slight annular depression.
Form. Sf Log. Muschelkalk and Lettenkohl Germany.
:

P. 7403.
P.

1042

Pour
a.

scales

Scale

;

Muschelkalk, Bayreuth, Bavaria.

Egerton

Bayreuth.

;

Purchased.

Colobodus gogolinensis

Coll.

(Kunisch).

1885. Dactylolepis gogolinensis, H. Kunisch, Zeitschr. deutsch. geol.

Ges. vol. xxxvii.

p.

588,

xxiv.

pi.

1888. Colobodus gogolinensis,

W

Dames, Palseont. Abhandl.

7".

vol. iv.

p. 158.

Type. Anterior portion of

An

imperfectly

known

fish

species,

;

University

Museum,

Breslau.

with squamation closely resembling

that of C. frequens, and the lower marginal teeth relatively more
slender than in the last-named species.

Scales smooth, the hinder

margin with large, flattened, long digitations, truncated at the
extremity and only separated by shallow grooves.
Form. Sf Loc. Lower Muschelkalk Upper Silesia.
:

Not represented

in the Collection.

1

sexlokotidm.

/

Colobodus varius,
1848.

Giebel.

Colobodus varius, C. G. Giebel, Neues Jahrb.

p.

150,

pi.

ii.

1-6

figs.

(in part).

1848. Gyrolepis albert ii, C. G. Giebel,

ibid. p.

1848. Colobodus warms, C. G. Giebel,

Fauna

152 (errore).
Vorw., Fische,

d.

181

p.

(in part).

1888. Colobodus varius,

W.

Dames,

Palasont. Abhandl. vol. iv. p. 160,

pi. xiv. fig. 2.

Type. Fragment of dentition

A

species

known

;

School of Mines, Freiberg, Saxony.

only from fragments of dentition and detached

Teeth irregularly rounded, not crowded together, the crown
and with an apical tubercle surrounded

scales.

of each conspicuously striated

by a slight annular depression. Scales ornamented with numerous
and prominent oblique ridges terminating at the hinder margin in
irregularly-produced and attenuated digitations.
Form. § Loc. Lower Muschelkalk Germany.
:

P. 1042.

Two

P. 4625. Scale

scales
;

Bayreuth, Bavaria.

;

Bayreuth.

Egerton

Coll.

EnnisMllen

Coll.

P. 7404. Coarsely-marked imperfect scale, either of this species or
G. maccimus

Weimar.

;

Presented by C. Westendarp, Esq., 1884.

Colobodus maximus, Dames.
1847. Pycnodus triasicus, H. von Meyer, Neues Jahrb. p. 574 (name
only).

1847. Pycnodus splendens,

H. von Meyer,

ibid. p.

574 (name only).

1849. Pycnodus triasicus, H. von Meyer, Palseontogr. vol.
pi.

xxix.

figs. 39,

40, 42-48.

i.

p.

237,

[Teeth.]

1849. Pycnodus splendens, H. von Meyer, ibid. p. 239,

pi.

xxix.

fig.

41.

[Teeth.]

Handb. Petrefakt.
Tubingen University Museum.]
1857. Gyrodus picardi, C. Chop, Zeitschr. gesammt. Naturw. vol. ix.

1852. Gyrolepis maximus, F. A. Q.uenstedt (errore),
p.

pi. xvii. fig. 14.

206,

[Scale

;

[Teeth.]
p. 130, pi. iv. fig. 5.
1861. TJielodus injlatus, E. E. Schmid,

Nova Acta Acad.

Caes. Leop.-

Car. vol. xxix. no. 9, p. 28, pi. iv. figs. 23-26.
1861. Sphcerodus compressus, E. E. Schmid, ibid. p. 31, pi. iv. figs. 1-5.
1861. Sphcerodus rotundatus, E. E. Schmid, ibid. p. 32, pi. iv. figs. 6-10.

1865. Gyrolepis

albertii,

H. Eck

Muschelk. Oberschlesien,

p.

{errore),

Form. bunt. Sandst.

u.

122.

1885. Gyrolepis nuLvimus, F. A. Quenstedt (errore), Handb. Tetrefakt.
ed. 3, p. 322, fig. 102, pi. xxv. fig. 15.
1888. Colobodus mcn-imus, W. Dames, Pabeont. Abhandl. vol.
pi.

xii.

(?) pi.

fig.

xvi«.

3 (&
fig. 9.

? fig.

2),

pi.

xiii.

fig.

2, pi.

xiv.

iv. p.

fig.

1,

162

and
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Type. Imperfect head and anterior scales

Museum, Gottingen.
A large species known only by

;

University Geological

portions of the head and squama-

External head-bones ornamented with closely arranged rugae
Scales differing little from
teeth resembling those of C. varius.
those of C. varius, but wanting the upper and lower almost free
transverse ridges and having all the other ridges stouter than in the
tion.

;

last-named species.

Form. Sf Log. Upper Muschelkalk and Lettenkohl
Not represented in the Collection.

Colobodus chorzowensis
1847. Omphalodus chorzowiensis,
1848. Colobodus
p.

(?)

:

Germany.

(H. von Meyer).

H. von Meyer, Neues Jahrb. p. 574.
Fauna d. Vorw., Fische,

chorzowiensis, C. G. Giebel,

466.

1851. Nephrotus chorzowensis, H. von Meyer, Palseontogr. vol.

(Also scales described and figured

pi. xxviii. fig. 20.

252, pi. xxix.

figs.

p.

242,

ibid. pp.

251,

i.

30-37.)

1865. Colobodus chorzozvensis,

H. Eck, Form. bunt. Sandst.

u.

Muschelk.

Oberschlesien, p. 66.

1865. Tleurolepis silesiacus, H. Eck, ibid.

p. 71.

[Scales.]

1884. Fupleurodus sulcatus, G. Giirich, Zeitschr. deutsch. geol. Ges.
vol. xxxvi. p. 142, fig. 5.
[Fragment of dentition coll. of Herr
;

Mocke, Kattowitz.]
1888. Colobodus chorzowensis,

xvi

p. 167, pi.

W.

Dames, Palseont. Abhandl.

vol.

iv.

a. figs. 1-8.

Type. Fragment of dentition.

A

known only from fragments of dentition and detached
Teeth oval or irregularly rounded, not crowded together,
the crown of each nearly smooth and with a large apical tubercle.
Scales ornamented with a few very large oblique ridges, which do
species

scales.

not bifurcate and often extend directly from the anterior to the
posterior border.

Form. &f Log. Lower Muschelkalk
Not represented in the Collection.

:

Upper

Colobodus ornatus

Silesia.

(Agassiz).

1832. Lepidotes ornatus, L. Agassiz, Neues Jahrb. p. 145.
1833-37. Lepidotus ornatus, L. Agassiz, Poiss. Foss. vol. ii. pt.

i.

pp. 9,

249, pi. xxxii.
(?)

1844. Lepidotus speciosus, L. Agassiz (ex Miinster, MS.),

xxxiv
Munich.]

pi.

a. figs.

5-7.

[Imperfect

tail

;

ibid. p.

Paleeontological

266,

Museum,

SEMIONOTID^;.

i

O

1850. Lepidotus acutirostris, O. G. Costa, Atti Accad. Pontau. vol. v.
p. 301, pi. viii. fig. 1 a.
1850. Lepidotus gig as, 0. G. Costa (errore),

ibid. p.

308, pi.

viii. fig. 3.

A. Stoppani, Studii Geol. e
[Fragment Milan Museum.]
Paleont. Lonibardia, p. 421.
1862. Lepidotus acutirostris, 0. G. Costa, Atti R. Accad. Sci. Napoli,
vol. vi. Append, pp. 17, 44, pi. vii. fig. 3.
1862. Lepidotus sp., O. G. Costa, ibid. pp. 20, 42, pi. ii.
1862. Semionotus sp., 0. G. Costa, ibid. p. 43, pi. iii.
1862. Semionotus curtulus, 0. G. Costa, ibid. pp. 20, 43, pi. iv.
1862. Urocomus picenus, 0. G. Costa {errore), ibid. pp. 27, 43, pi. vi.
1857. Lepidotus

spinifer, C. Bellotti, in

?

;

fig.

1 a a.

1866. Lepidotus ornatus, R. Kner, Sitzungsb. k. Akad. Wiss., math.-

naturw. CI. vol. liv. pt. i. p. 313, pi. ii.
1866. Lepidotus obesus, O. G. Costa, Atti R. Accad. Sci. Napoli, vol.
no. 12, p. 4, pis.

iii.

i., ii.

W.

1889. Se7nionotus spinifer,

Deecke, Paleeontogr. vol. xxxv. p. 136.
Mem. R. Accad. Lincei,

1891. Lepidotus triumplinorum, A. de Zigno,
6, pi.

i.

[Nearly complete

1892. Lepidotus (Colobodus

?)

ornatus, F. Bassani,

[4] vol. vii. p.

fish

;

University of

Padua.]

Mem.

Soc. Ttal. Sci.

[3] vol. ix. no. 3, p. 24.

Type. Portions of fishes

A

maximum

its

Stuttgart

;

Museum.
Trunk deeply fusiform,

species attaining a length of about 0*5.

much

depth

greater than the length of the head with

opercular apparatus, which occupies nearly one-quarter of the total

length of the
lations

;

oval or rounded.
fin,

External bones finely ornamented with tubercu-

fish.

teeth smooth, not closely adpressed, those within the

and much nearer

to the anal

with about 24 rays, the anal
its

mouth

Pelvic fins arising opposite the origin of the dorsal

less

than to the pectorals dorsal fin
than half as large and opposed to
:

Scales smooth, but those of the flanks, except in

hinder portion.

the hinder half of the caudal region, with long and conspicuous
posterior digitations

;

principal

flank-scales

scarcely deeper

than

broad.

Form,

ty

Upper

Log.

Triassic

Tyrol

:

13444. Imperfect hinder portion
trunk Seefeld, Tyrol.
;

of

;

Italy.

head with anterior portion

of

The head and opercular bones,

though very fragmentary, exhibit the characteristic tuberculations
some of the circumorbital bones are distinct,
and the large upwardly-directed anterior process of the
;

suboperculum

is

There are traces of large
and there are prominent fulcra on

conspicuous.

postclavicular scales

;

the anterior ray of the pectoral

fin.

Purchased, 1836.
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A

P. 1540, P. 4657.

somewhat smaller but nearly

partly in counterpart

;

similar specimen,

Seefeld.

Egerton and EnnisJcillen

Colls.

21375. Imperfect trunk, displaying the squamation and part of the
tuberculated operculum Seefeld.
Part of a postclavicular
;

scale is highly ornamented.

P. 1539.

More imperfect portion

Purchased, 1847.

of trunk

P. 3622. Middle portion of deepened trunk

Egerton Coll.

Seefeld.

;

Seefeld.

;

EnnisJcillen Coll.

The following specimen may represent the young
P. 4706.

Fragment

of C. ornatus:

head and trunk of a very small

of

fish,

—

with

extremely conspicuous ornamentation on the plan of that
of C. ornatus

;

The

Seefeld.

imperfect Pholidojihorus-like

Colobodus latus
1833. Dapedius

fossil is

associated with an
EnnisJcillen Coll.

fish.

(Agassiz).

L. Agassiz, Poiss. Foss. vol.

altivelis,

ii.

pt.

i.

p.

8 (un-

defined).

1833-37. Semionotus latus, L. Agassiz,

ibid. pp. 8, 227, pi. xxvii.
1843. Semionotus pentlandi, Sir P. Egerton, Proc. Geol. Soc. vol. iv.

[Caudal region

p. 183.
(?)

;

British

Museum.]

[Fragment
1843. Semionotus pustulifer, Sir P. Egerton, ibid. p. 183.
of opercular apparatus and squamation British Museum.]
;

1844. Lepidotus parvulus, L. Agassiz

xxxiv a.
Museum, Munich.]
p.

267,

pi.

figs.

8,

9.

MS.),

(ex Miinster,

[Imperfect fish

torn.

cit.

Palseontological

;

1850. Lepidotus notopterus, 0. G. Costa (err ore), Atti Accad. Pontan.
vol. v. pp. 303, 426, pi. viii. figs. 1 b, 4.

1850. Semionotus curtulus, 0. G. Costa, ibid. vol.

v. p.

294,

pi. vii. fig. 6,

pi. viii. fig. 2.

1853-64. Lepidotus acutirostris, O. G. Costa,

and

ibid. vol. viii. pp. 76,

Foss. Ital. p. 7, pi. ii. fig.
1853-64. Semionotus curtulus, 0. G. Costa, ibid. vol.
pi. ix. fig. 1,

Ittiol.

193,

1.

viii. pp. 78, 194,
Foss. Ital. p. 25, pi. iii. fig. 1.
1861. Semionotus latus, 0. Fraas, Wiirtt. Jahresh. vol. xvii. p. 85.

pi. xi. fig. 1,

and

Ittiol.

1862. Semionotus curtulus, 0. G. Costa, Atti R. Accad. Sci. Napoli,

Append, p. 43, pi. v. fig. 1.
1864. Semionotus curtulus, 0. G. Costa, Atti
[2] vol.

i.

p. 238, pi.

Semionotus

latus,

naturw. CI. vol.

iii. fig.

Istit. Inc. Sci.

R. Kner, Sitzungsb.

liv. pt.

i.

Nat. Napoli,

1.

p. 319, pi.

iii.

k.

Akad. Wiss., math.-

fig. 5, pi. iv.

—
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1891. Lepidotus ragazzonii, A. de Zigno,
yoI. vii. p. 8, pi.

Mem. R. Accad.

[Nearly complete fish

figs. 1, 2.

ii.

Lincei, [4]
;

University

of Padua.]

Mem.

1892. Lepidotus (Colobodus?) latus, F. Bassani,

Soc. Ital. Sci.

[3] vol. ix. no. 3, p. 24.

Type. Portion of

A

fish.

Palaeontological

:

species attaining a length of about

Museum, Munich.

035

;

general proportions,

and external ornamentation of hones as in C. ornatus. Scales
smooth and without serrations, except in the lower half of the
abdominal flank, where they are often marked with feeble oblique
principal flankstriations and pectinated at the hinder margin
scales considerably deeper than broad.
Form. <Sr Log. Upper Triassic Tyrol Italy.
teeth,

;

;

:

21377. Portion of trunk, with fragment of head

;

Seefeld, Tyrol.

Purchased, 1847.
P. 1104, P.

3622

fish,

Imperfect head and abdominal region of smaller

a.

in counterpart

;

Seefeld.

Egerton and Enniskillen

showing anal and caudal fins, described by
1843) as the type specimen of Semionotus

P. 604. Caudal region,

Egerton (he.
pentlandi

;

tit.

Giffoni, province of Salerno, Italy.

Egerton
P. 602.

Colls.

Coll.

Very imperfect fragment of opercular apparatus and flanksquama tion probably pertaining to this species, described by
Egerton

(Joe. cit.

jpustidifer

;

1843)

as the type

Egerton Coll.

P. 1549. Portion of trunk of a small
species

;

Seefeld.

finely serrated

bears the

specimen of Semionotus

Giffoni.

The

fish,

perhaps young of this

principal flank-scales are extremely

on their hinder margin, and the specimen
of Semionotus tenuiserratus, Egerton.

MS. name

Egerton

Coll.

Scales of an undetermined species of Colobodus have been recorded
from the Rhsetic of Aust ClifT, near Bristol (M. Browne, Rep. Brit.
Assoc. 1891, p. 645), and the undermentioned scale appears to be
referable to this genus

P. 7405.

Rhombic

:

scale 0*007 in depth,

with a few

superficial

and at least four
long slender digitations obliquely directed downwards at
its postero-inferior angle
Rhgetic Bone-bed, Aust Cliff.
pittings tending to oblique elongation

;

Egerton

Coll.

—

—

—
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The following

have also been determined upon fragmentary

species

evidence, but there are no examples in the Collection

Golobodus bronni

Asterodon

:

Petrefakt. pt.

G. von Miinster, Beitr.

bronnii,

(1841),
Pateont. Abhandl. vol.
iv.

p.

140,

:

pi. xvi. fig. 14

W. Dames,

;

153: Golobodus
varius, C. G. Giebel, Neues Jahrb. 1848, p. 152 {err ore).
Tyrol.
[Fragment of dentition PalaeSt. Cassian Beds
ontological Museum, Munich.]
The so-called Gyrolepis
iv.

(1888),

p.

—

;

;

biplicatus (Miinster, op. cit. p. 140,
perhaps be the scale of this species.

pi. xvi. fig.

15)

may

Golobodus scutatus, P. Gervais, Zool. et Pal. Franc,. (1852), Poiss.,
Explic. Planches, p. 13,
Palaeont.

Abhandl.

lxxvii. fig.

pi.

vol. iv. (1888), p.

16

«W. Dames,

;

166.— Muschelkalk

;

Moselle, France.

Golobodus sibiricus, A. S. Woodward, Ann. Mag. Nat. Hist. [6]
vol. iv. (1889), p.

107

Mem. .Acad. Imp.

Palceoniscus sibiricus, J. Y.

:

Sci.

St.-Petersbourg, [7]

Rohon,
xxxvi.

vol.

13 (1889), p. 12, pi. ii. figs. 21, 22, 28.—Triassic (?)
Imperial
Kubekowa, Upper Jenissei, Siberia. [Scales

no.

;

Academy

The
of the

able

of Sciences, St. Petersburg.]

under the following names

fossils described

may be fragments

dentary bone of Golobodus, but they are as yet indetermin-

:

Gharitodon glabridens, E. E. Schmid, Nova Acta Acad.
xxix.

Car. vol.

Muschelkalk

;

no.

9 (1861), p.

30,

pi.

Cses.

Leop.-

fig.

41.—

i.

Jena.

Gharitodon granulosus, E. E. Schmid, ibid. p. 30,

pi.

i.

fig.

42.

Ibid.

Gharitodon procerus, H. Eck, Form. bunt. Sandst. u. Muschelk.
Oberschlesien (1865), p. 70,
chelkalk

;

(?)

pi.

ii. fig.

4.

—Lower

Gharitodon tschudii, H. von Meyer, Palaeontogr. vol.
p.

205,

pi.

Mus-

Chorzow.

xxxi.

figs.

22,

23

:

i.

(1849),

Gharitosaurus tschudii, H.

von Meyer, Neues Jahrb. 1838, p. 415. Figures also by
Buttner, Rudera diluvii testes (1710), pi. x. fig. 6, and
Knorr & Walch, Yerstein. Suppl. pi. viii. fig. 2. Muschelkalk Querfurt and Esperstadt, Saxony.
Hemilojpas mentzeli, H. von Meyer, Neues Jahrb. 1847, p. 575,

—

;

and

loc. cit.

chelkalk

;

(1849), p. 236,

Upper

Silesia.

pi. xxviii. figs. 16,

17.— Mus-
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It

is

not improbable that the following species

placed here

is

also correctly

:

Lepidotus triasicus, F. Bassani, Atti Soc. Ital. Sci. Nat. vol. xxix.
(1886),

p.

38.

—Keuper

portion of trunk

;

;

Besano, Lombardy.

[Hinder

Milan Museum.]

To this genus may also perhaps be referred the detached teeth
from the Keuper of Tiibingen, "Wurtemberg, bearing the undefined
name of Pycnodus priscus (L. Agassiz, Poiss. Foss. vol. ii. pt. ii.
1844,

p. 199),

and others described as Sp7icerodus annularis (L.
figs. 95-100).
The origin of the

Agassiz, ibid. p. 211, pi. lxxiii.
latter is uncertain.

indefinable genus Cenclirodus (H. von Meyer,

The
1847,

p.

Neues Jahrb.
upon a dentigerous bone, may perhaps be

574), founded

Two

related to Colobodus, but its affinities are uncertain.

are recognized from the Muschelkalk of

chrodus aoepperti and C.

Pakeontogr. vol.

i.

ottoi

(H. von Meyer,

1851, pp. 243-247,

p.

pt.

145
i.

Silesia,
loc.

species

namely, Oen-

cit.

p.

574, and

pi. xxviii. figs. 18, 19).

LEPIDOTUS,

Genus
[Neues Jahrb. 1832,

Upper

(Lepidotes),

Agassiz.

and

Poiss. Foss. vol.

ii.

1833, pp. 8,233.]

Syn. Lepidosaurus, H. von Meyer, Palseologica, 1832, p. 208.
Sphcsrodus, L. Agassiz, Poiss. Foss. vol. ii. pt. i. 1833,

p.

15

(in

part).

Scrobodus, G. von Miinster, Nenes Jahrb. 1842, p. 38.
Plesiodus, A. Wagner, Abh. k. bay. Akad. Wiss., math.-phys. CI.
vol. ix. 1863, p. 632.
Prolepidotus, K. Michael, Zeitschr. deutsch. geol. Ges. vol. xlv.
1893, p. 729.

Trunk fusiform and only moderately compressed.
teeth

robust, styliform;

inner teeth stouter, often

Marginal
tritoral

but

opercular apparatus well developed, with a narrow arched
preoperculum, but with few branchiostegal rays, and the gular plate

smooth

;

Ribs

wanting.

fins, biserial.

ossified.

Paired

fins

Fin-fulcra very large, present on
small

;

all

the

dorsal and anal fins short and

deep, the former opposed to the space between the latter and the
caudal fin slightly forked.
Scales very robust, smooth
;

pelvic fins

flank-scales not much deeper than broad,
with their wide overlapped margin produced forwards at the
superior and inferior angles; scales of the ventral aspect nearly

or feebly ornamented

as deep

spicuous.

as

;

broad; dorsal and ventral ridge-scales usually incon-
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The chondrocranium
cranial axis

is

in Lepidotus

straight.

The

is

well ossified, and the basi

on its posterior
and the inferior

basioccipital exhibits

face a very deep conical fossa for the notochord

;

is marked by a broad longitudinal groove, with a
rim on each margin, probably indicating the backward

aspect of the bone
flattened

extension of the basicranial canal (for the recti muscles of the eye)

In one example of L. latifrons (no. P. 6841)
some appearance of one vertebral ring being fused
with the basioccipital on its hinder face. The exoccipital forms a
considerable part of the lateral wall of the brain-case, and is perforated as usual by a large transversely-oval foramen for the exit
The pro-otic has a still larger extent than the
of the vagus nerve.
exoccipital, and exhibits a deep oblique notch at its anterior margin
The characters of the interfor the passage of the fifth nerve.
orbital septum, pterotic and opisthotic bones are still unknown
and of the ethmoids it can only be said that they surround a pair
as far as the occiput.

there

also

is

:

of

The

long closed canals for the passage of the olfactory nerves.

membrane bones

of the cranial roof form a continuous shield, but

do not extend backwards quite so far as the occipital border.
There are two principal pairs of bones, the short parietals behind
and the longer frontals forwards, not bilaterally symmetrical, but
uniting in

all

by irregularly angulated sutures, which
More anteriorly there would be nasals,
The long and narrow
not satisfactorily known.
directions

vary in different species.

but these are
squamosal element on each side reaches as far forwards as the
anterior extremity of the parietals, but not so far backwards as the
hinder margin of these bones.

by

It is considerably overlapped

the supratemporal series of plates, and on the inner aspect there

is

an undetermined amount of connection with some of the ossified
otic elements.
Its surface for articulation with the upper end of
the hyomandibular is clear, and a triangular walled area at the
hinder end of its inner surface denotes the boundaries of the small
temporal fossa. Postfrontal and prefrontal membrane bones are
not differentiated from the circumorbital ring, and the cheek-plates
are irregularly subdivided, being often different even on the two
sides

of the

however,

same head.

is distinct,

semicircle of

The general plan

of the cheek-plates,

there being a complete circumorbital ring, a

suborbitals,

and a short deep

flanking the ethmoid region.

The maxilla

is

series

of preorbitals

a very delicate bone,

deepest behind, tapering forwards, and terminating in front in an

inwardly-directed process
oral

margin

premaxilla

is

is

for

articulation

with the palatine;

provided with a series of styliform teeth.

its

The

a smaller, stouter bone, also with a single series of

styliform teeth, and bearing at

its

inner extremity a very large
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ascending process which

into a groove on the inferior aspect of

fits

The base of the cranium is sheathed by a great
parasphenoid bone and by the coalesced dentigerous vomers. The
the frontal bones.

parasphenoid

is

narrowest at the origin of the large fan-shaped

basipterygoid processes, expanding

deep

cleft in

hinder margin.

its

much behind and
It bears

exhibiting a

no teeth and

pierced

is

mesially by a foramen for the passage of the internal carotids,

which appears single on the lower
above

;

face,

but double on emerging

the superior or attached face also shows the deep excavation

forming the

floor of

the basicranial canal.

The vomer

a stout

is

thickened bone with crushing teeth, showing cavities in which the

germ-teeth are formed

;

and the dentigerous bones

of the palato-

pterygoid arcade, closely connected with the vomer in front, exhibit

a similar thickening.

The hyomandibular

compressed bone, with
of

is

an elongated,

laterally

long axis slightly bent at the origin

its

the process of support for the operculum.

It

is

somewhat

strengthened by longitudinal ridges on

the outer face, and the

surface for attachment with the cranium

The
is much extended.
The symplectic element

bone

is

not pierced by any foramen.

remains unknown, but the hinder border of the quadrate exhibits

an inner surface evidently

for union

with

The quadrate

it.

is

slender for a fish with so powerful a dentition, and in the fine

example of Lepidotus
this element is of

latifrons

much

from the Oxford Clay (no. P. 6841)

interest as exhibiting a very different degree

The metapterygoid bone is also
shows a broad facette on its upward
and anteriorly directed process, which may have articulated with
some lateral element of the cranium.
The hinder portion of
of ossification

on the two

sides.

comparatively delicate, but

it

and

Meckel's cartilage

is

outer face there

apposed a large plate, probably to be interpreted

as angular.

is

ossified as a robust articular bone,

The coronoid region

the summit of the elevation

is

of the

mandible

is

to its

very deep, and

completed by a very small coronoid

shown in a Wealden specimen of L. manleUi (no. P. 6342).
The dentary bone, very deep in the coronoid region, becomes much
narrower in its tooth-bearing portion and its anterior half curves
rapidly inwards to meet its fellow of the opposite side in a somewhat
deepened symphysis. To the inner side of the dentary bone the
robust splenial is articulated by a roughened face, and it also enters

bone,

;

the mandibular symphysis

;

whereas the dentary exhibits only one

regular series of teeth, this element has several irregular series of
a more tritoral character.

hour-glass-shaped form, and

The ceratohyal
is

exhibits

deepest behind.

a pair of very small triangular bones

;

glossohyal has hitherto been observed.

its

ordinary

The hypohyals

and no evidence of an

are

ossified
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The teeth

are hollow and the calcigerous tubes in the dentine

The cap

radiate from the central cavity.

when

the germ of the successional tooth

of enamel
is

first

is

formed

thick,
it

and

lies

in

exactly the opposite direction to that of the functional tooth, thus

180° while the root of the old tooth is
The marginal teeth, forming
on the maxilla, premaxilla, and dentary, are com-

making a revolution
absorbed and

it

a single series

of

prepares to appear.

paratively small and prehensile

The

those within are more robust and

;

arranged with more or
on the coalesced vomers, the pterygo-palatine arcade,
In the earlier species all the teeth exhibit
and the splenial.
comparatively elongated pedicles, while in the later and more
specialized forms the inner teeth are fixed on very short bases.
The opercular apparatus is complete and there is a good series of

form a

tritoral

pavement.

latter are

less regularity

branchiostegal rays, the uppermost very broad
of a gular plate have yet
all

been discovered.

;

but no indications

The last-named

fact

the more remarkable, since in some of the other genera

is

of

is relatively large and robust.
The
narrow bone, exposed throughout its
length and much bent forwards below. The operculum exhibits
a sharp elevation on its inner face for articulation with the
hyomandibular process; its upper border is overlapped by the
supratemporal plates, and its lower border deeply overlaps the
suboperculum. The latter element is almost sickle-shaped, with a

Semionotidse the gular plate

preoperculum

is

a long

very large upwardly-directed process at

and abruptly truncated

its

antero-superior angle,

in front for union with the large elongate-

triangular interoperculum.

The branchial arches are delicate and have only been observed in
The gill-filaments are shown in the Oxfordian
species to have been supported by a series of long slender rods,

a fragmentary state.

apparently quadrate in section, and each serrated on one margin;
the gill-rakers are small, stout, and pointed, tipped with enamel,

more or less falciform, and arranged in well-spaced series.
The endoskeleton of the trunk is well ossified, but owing to the
thickness of the squamation it is rarely seen and is as yet only
The notochord is persistent, and in the earlier
imperfectly known.
and smaller species no ossifications have been observed in its sheath
but in the large Wealden, and perhaps also in the large Oxfordian,
;

species there are distinct indications of ring-vertebrae, at least in

the abdominal region. The rings are much deeper than broad, but in
known specimens (e. g. nos. 2401, P. 1124, P. 6348 c) their

the few

precise characters are obscure,

and

it

can only be stated that each

ring appears to consist of four sectors, the lower pair bearing short
The right and left halves of
processes for the support of the ribs.
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the neural arches in the abdominal region are separate and not

anchylosed with the neural spine

the ribs are long and slender,

;

apparently extending to the ventral border.

In the pectoral arch the clavicle is relatively much expanded,
and it tapers irregularly above where overlapped by the supraclavicle. Immediately behind the longitudinal
bend in the element the outer surface is covered with a rugose
though pointed, below

thickening,

The

;

marked with vermiculating rows

supraclavicle

and firmly articulated at
are large and

and more than

much

clavicle,

thickened upper end with the small,

its

The

almost club-shaped post-temporal.
fin

of denticles of ganoine.

narrow, about half as long as the

is

basal bones of the pectoral

elongated, slightly expanded at each end,

number. The pelvic fin-supports are unknown.
on the anterior border both of the paired
and the supports of the dorsal and anal are much

five in

Biserial fulcra are present

and median

fins

;

enlarged beneath them.

The supratemporal

plates vary

much

in arrangement in different

species of Lepidotus, but they always overlap both the cranial roof-

bones and the most anterior dorsal

scales.

In L. latifrons there

is

one not quite symmetrical pair of outer plates, occupying the space

between the operculum, squamosal, and parietal on each side and
are three symmetrically arranged plates, no larger than
ordinary scales, apposed to the hinder margin of the parietals. In
;

there

L. mantelli the supratemp orals are in three pairs, the two outer
ones corresponding to the single outer pair in L. latifrons.

L.

elvensis, as

series consists of a single pair of large plates, as in

There

is

In

already described by Quenstedt, the supratemporal

Amia.

a series of postclavicular scales, but only two on each

much

These two scales extend the whole depth
uppermost being longest and narrowest. There
are also three enlarged scales round the anus, which seems to have
been mesially placed their exposed portion is cycloidal, and the
side are

enlarged.

of the flank, the

;

hinder margin usually serrated.

Nearly

all

the other scales are in

regular series, and those of the flank are united by a feeble peg-

and-socket articulation
of the dorsal, anal,
flank-series,

but

is

;

a single row of scales, however, at the base

and caudal

fins

does not conform to the regular

directly related to the fin-rays

and

the flank-scales are deeply overlapping, and most of

fulcra.

All

them exhibit

a forward production both of the antero-superior

angle

;

portion

in
is

and anteroinferior
some of those of the foremost series the overlapped
wider than the exposed area. The dorsal and ventral

ridge-scales are never

much

enlarged

;

they are inconspicuous in

the more robust species, but appear as a serrated ridge on the back

which are more laterally compressed.
paet in.

in those

g

—

;;
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The course of the sensory canals on the trunk can be traced by
perforations and notches in the scales, which never produce a super-

There

ficial ridge.

is

one principal lateral

line, as usual,

and a

second proceeds above on each side from the outer supratemporal to
the origin of the dorsal

The

species of

but apparently not beyond.

fin,

numerous, and

Lejpidotus are

many

are

only

The following synopsis of those described
below shows the nature of some of the specific characters
imperfectly known.

:

I.

Inner teeth on long pedicles, not

much

en-

Scales smooth.

larged.

Parietals less than half as long as frontals,

which are three times as long as broad
and united by slightly wavy suture
operculum two-thirds as broad as deep
;

;

scales in part serrated

Ditto, but

median

elvensis, p. 84.

more wavy,
more elongated

frontal suture

parietals longer,

and

fish

semiserratus, p. 85.

Parietals at least half as long as frontals,

which meet in a nearly
suture

straight

median

operculum two-thirds as broad

;

as deep

;

scales not serrated

gallineki, p. 87.

which are
twice as long as broad and united by
deeply sinuous suture; operculum two-

Parietals half as long as frontals,

thirds as broad as deep

;

principal flank-

scales conspicuously denticulated

latifrons, p. 89.

Parietals less than half as long as frontals,

which are three times as long as broad
and united by nearly straight median
suture

;

principal flank-scales conspicu-

ously denticulated

macrocheirus, p. 90.

Operculum twice as deep as its maximum
breadth, which is contained more than
three times in the length of the head
very few scales serrated, but those of
lateral line

notched

notopterus, p. 92.

Parietals about one-third as long as frontals,

which are three times as long as broad
and united by nearly straight median
operculum somewhat less than
suture
;

twice as deep as

which

is

its

maximum

breadth,

contained nearly three times in

the length of the head

;

few

scales in part

but those of lateral line notched, minor,
Inner teeth on comparatively short pedicles,
serrated,

II.

much
(a.) Scales

enlarged.

smooth.

Operculum nearly twice as deep

as

broad

p. 94.
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inner teeth not excessively elarged, the

majority oval and with apical tubercle

;

with few large
denticulations at least in their lower half,
Innermost splenial teeth excessively enlarged,
principal

flank-scales

leedsi, p. 99.

round, without apical tubercle

101.

affinis, p.

Operculum nearly twice as deep as its
maximum breadth, which equals about
one-third the length of the head
inner teeth not excessively enlarged, the

majority oval and with apical tubercle;
not serrated, but the postero-

scales

inferior angle

more or

less

produced, and

the hinder margin often with one or

two notches immediately above this .... unguiculatm,
marked with radiating furrows.
'

(b.)

p. 102.

Scales in part

Majority of inner teeth oval, with apical
tubercle, those of splenial in more than
three irregular concentric series

Maximum width

Icevis, p.

103.

of operculum two-thirds

and equalling about

as great as its depth,

one-third the length of the head maj ority
;

of inner teeth round, without
tubercle, arranged

apical

on splenial in six or

palliatus,
seven irregular concentric series
Majority of inner teeth round, without apical

p. 103.

tubercle, arranged on splenial in four or

maximus,

five irregular concentric series
(c.)

p. 105.

Scales smooth, but exhibiting nearly parallel transverse

Maximum width

grooves

when

abraded.

of operculum nearly two-

thirds as great

as its depth,

and equal-

ling about one-third the length of the

head

;

principal flank-scales

coarsely serrated,

more

or less

sometimes crimped;

dorsal ridge-scales inconspicuous

mantelli, p. 108.

Maximum

width of operculum about twothirds as great as its depth, and equalling one-half the length of the head;
principal flank-scales with two or three
very large denticulations on the lower
half of their posterior border

;

dorsal

ridge-scales inconspicuous

degenhardbi, p. 119.

Scales with long slender posterior denticulations

;

principal flank-scales considerably

deeper than broad;
conspicuous

dorsal ridge-scales

hauchecornei, p. 119.
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Lepidotus elvensis
1818. Cyprinus elvensis,

H. D. de

(Blainville).

Blainville,

Nouv. Diet. d'Hist. Nat.

vol. xxvii. p. 394.

1830. " Fossil fish," G. Baker, Hist. Northampton, vol.

i.

p. 440,

with

plate.

1832. Lepidotes gigas, L. Agassiz, Neues Jahrb. p. 145.
1833-37. Lepidotus gigas, L. Agassiz, Poiss. Foss. vol. ii. pt.

[Head,

pis. xxviii., xxix.

etc.

;

i.

pp. 8, 235,

Stuttgart Museum.]

1843. Lepidotus elvensis, F. A. Quenstedt, Flozgeb. Wiirttemb. p. 228.
1847. Lepidotus elvensis, F. A. Quenstedt, Ueber Lepidotus im Lias e,

with

plates.

1886. Lepidotus gigas, B. Thompson, Journ. Northampton. Nat. Hist.
Soc. vol. iv. p. 27, with plate.

Type. Nearly complete

The type

fish

;

Paris

Museum

species, attaining a length of

of Natural History.

Head with

about 0*75.

opercular apparatus occupying about one-quarter of the total length

maximum

depth of trunk contained not

in the total length.

much more than

;

three times

External bones nearly smooth, but in part

with sparsely-arranged coarse tuberculations ; parietal bones much
less than half as long as the frontals, which are nearly three times
as long as their maximum width, narrow in front, and united by a
mandibular symphysis comparatively
slightly wavy median suture
narrow. Marginal teeth acuminate, not less than three times as
deep as broad. Operculum two-thirds as broad as deep, and its
;

maximum
of the
fins

breadth equalling somewhat

head.

less

than one-half the length

Fin-fulcra moderately developed;

deeper than long.

dorsal and anal

Scales smooth, the principal flank-scales

slightly deeper than broad, with a

few coarse serrations upon the

inferior half of the hinder border.

Form.

Sf

Upper Lias

Loc.

:

Bavaria, "Wiirtemberg, and N. France

Somersetshire and Northamptonshire.
P. 7406. Fish, wanting

all the fins and the external surface of most
and head-bones probably from Wiirtemberg.
The cranial roof and all the facial bones of the right side,

of the scales

;

except those bordering the mouth, are well displayed

and there are recognizable remains
apparatus and pectoral arch.

of

the

;

opercular

19662. Bemains of head and trunk, displaying the circumorbitals,
suborbitals, preoperculum, and interoperculum of the right
side,

with portions of the anal and caudal

Wiirtemberg.
P. 7407. Imperfectly preserved fish,
of the

head and

fins

;

Boll,

Purchased, 1845.

all

wanting the anterior portion

the fins, except fragments of the

and pelvic

dorsal
tion
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.

fins

which indicate

their relative posi-

probably from Boll.

;

P. 7408. Portions of small head and trunk in counterpart, dis-

playing some of the marginal teeth, with indications of
stouter teeth within

;

probably from Boll.

P. 2054, P. 3529 b. Hinder portion of head and the squamation of
the trunk

somewhat scattered, with part of the caudal fin
Ohmden.
Egerton fy Enniskillen Colls.

in counterpart
P. 2014.

;

Fragmentary remains of head and trunk, wanting fins,
exhibiting a coprolite in the abdominal region ; Ohmden,
Wiirtemberg.

Egerton

Coll.

Very large specimen, displaying the squamation, remains
and the tubercular ornament of the
cranial roof; Ohmden.
Also a smaller, more imperfect

P. 3529-a.

of the paired fins,

fish

32421.

;

probably from Boll.

Head and remains

Enniskillen Coll.

of trunk with

;

dible

and

left

some well-preserved

Large portions of the man-

Lacaine, Normandy.

scales

maxilla are exhibited, and the opercular

apparatus of the

Many

nearly complete.

left side is

of

the anterior flank-scales are also well preserved, exhibiting

German

a finer serration than most of those in the

mens.

speci-

Tesson Coll.

32422. Well-preserved portion of squamation of the abdominal
region

Tesson Coll.

Lacaine.

;

18992. Head and trunk with portions
Agassiz, Poiss. Foss. vol.
in

Baker's Hist.

ii.

of
pt.

paired
i.

p.

fins,

Northampton, p. 440 ;
Northamptonshire.

Stowe-Nine-Churches,
rated

series

of

scales

of

the

superior

Two

Upper Lias,
The perfo-

lateral line

Miss Baker's

conspicuous.

18993-94.

noticed by

235, and figured

is

Coll.

portions of squamation, the second with remains

of the pectoral arch, opercular, and hinder facial bones

Rothersthorpe, Northamptonshire.

Miss Baker's

;

Coll.

Lepidotus semiserratus,
1822. "Pikes,"

Young &

Bird, Geol.

Yorkshire, p.

261,

pi.

xvi.

figs. 7, 8.

1833. Lepidotus latissimus, L. x^gassiz, Poiss. Foss. vol.
(undefined).

[Scales

:

Paris

Museum

1833. Lepidotus umbonatus, L. Agassiz,

ii.

pt.

Nat. Hist.]

ibid. p.

8 (undefined).

i.

p.

8

ACTINOPTERYGII.

86

1837. Lepidotus semiserratus, L. Agassiz, ibid. p. 240, pis. xxix. a, b.
1849. Lepidotus semiserratus, W. 0. Williamson, Phil. Trans, p. 441,
pi. xl. figs. 3, 4.

Type. Imperfect fishes

An

imperfectly

;

Whitby and Scarborough Museums.

known

species,

closely

L. elvensis, but apparently distinguished by
the

The

maximum

related
its

to

the

typical

more elongated form,

depth being contained four times in the total length.
seem to be relatively longer, and the sutures

parietal bones also

between both these elements and the frontals more wavy and
sharply angulated.

Form.

Sf

Log.

Upper Lias

:

Yorkshire \

All the following specimens were obtained from the

cliffs

near

Whitby :—
P. 7409. Imperfect fish about 0*55 in length, with the base of the

caudal fin and fragments of the dorsal and paired

fins.

P. 2012. Larger specimen, exhibiting the ventral and partly lateral
aspect, with portions of the paired and aual fins, but
wanting the caudal.
Egerton Coll.

P.

Head and trunk, lateral aspect, with well-preserved
squamation and remains of the paired fins. Some of the

2012

a.

principal flank-scales are coarsely denticulated upon the

lower half of their hinder border. The fulcra both of the
pectoral and pelvic fins are prominent and, though imperfectly preserved, appear to have been double.

Egerton Coll.
P. 3527. Imperfect

fish, lateral

aspect, about 0-6 in length, dis-

playing the squamation.
P. 3528.

Two specimens, ventro-lateral

Enniskillen Coll.
aspect,

showing the enlarged

with well- displayed remains of
the caudal, anal, and paired fins. The smaller specimen
also exhibits some of the marginal teeth of the upper jaw.
scales in the anal region,

Enniskillen Coll.
P. 7410.

Head

of a large individual with some of the anterior
and the base of the pectoral fins. The general form
the mandible and some of its styliform teeth are well

scales
of

exhibited.

35556.

A

small head, with some of the anterior scales and the base
of the pectoral fins.

1

Purchased.

Purchased, 1859.

Also recorded from Boll, Wiirtemberg, by F. A. Quenstedt, Flozgeb.
Wiirttemb. p. 234.
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Imperfect skull and anterior squamation, the fractured

P. 1127.

cranial roof-bones exposed

P.

3528

a.

from above.

Egerton

Coll,

Imperfect head, with some anterior scales and traces of

the pectoral

The

fins.

and cranial bones are

facial

sparsely tuberculated, and the coarseness of the serration

The upper part of the

of the scales varies considerably.

broad hyomandibular

is

exposed on the right side

;

and

there are remains of the dentition in both jaws.
EnnisTcillen Coll.

Two

P. 5213, P. 5223.

imperfect heads,

abdominal region.
cranial

and

facial

with remains of the

The sparse tuberculations upon the
bones are well shown, and in the

smaller specimen teeth are displayed.

Edward

Presented by John

Lee, Esq., 1885.

P. 6394. Imperfect head and lower portion of abdominal region.
BecJcles Coll.

Lepidotus gallineki

(Michael).

1893. Prolepidotus gallineki, R. Michael, Zeitschr. deutsch. geol. Ges.
vol. xlv. p. 729, pis. xxxiii., xxxiv.

Type. Internal cast of imperfect head and trunk

Museum, University

A

;

Mineralogical

of Breslau.

species attaining a length of about 0*3

;

head with opercular

apparatus occupying about one-quarter of the total length to the
base of the caudal

External bones apparently almost smooth

fin.

;

parietal bones antero-posteriorly elongated, at least half as long as

the

frontals,

which meet in a nearly straight median suture;

marginal teeth acuminate and inner teeth on elongated pedicles.
Operculum two-thirds as broad as deep, and its maximum breadth
less

than one-half the length of the head.

developed.

Form.

Sf

Pin-fulcra moderately

Scales smooth and not serrated on the hinder margin.
Log. Rhaetic

Not represented

:

near Landsberg, Upper

Silesia.

in the Collection.

Lepidotus tuberculatus,
1837-44. Lepidotus unguiculatus, L. Agassiz, Poiss. Foss. vol.
p. 254, pi. xxix. c. fig. 1 (non p. 251, pi. xxx. figs. 7-9).
1837-44. Lepidotus tuberculatus, L. Agassiz,
(?)

ibid. p.

xli. tigs.

5-7.

pi.

xxix.

i.

c. fig.

7.

216 (name only).
Geol. Oxford, p. 182, woodc.

1844. Sphcerodus minor, L. Agassiz, ibid. pt.

1871. Lepidotus unguiculatus, J. Phillips,

256,

pt.

ii.

ii.

p.
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1871. Pycnodusrudis, J. Phillips, ibid. p. 180, woodc. xl.
bular ramus Oxford Museum.]

fig. 1.

[Mandi-

;

1890. Lepidotus unguiculatus, A. S.
vol. xi. p. 292, pi.

1892, Lepidotus unguiculatus, A. S.

Type. Left suboperculum

name was

This specific

Woodward,

Geol. Assoc.

Proc.

figs. 7, 8.

iii.

;

Woodward,

ibid. vol. xii. p. 239.

Oxford Museum.

originally applied to a large, coarsely-

tuberculated suboperculum from the Stonesfield Slate, erroneously
covered, and the only

scale.
No second example has been disknown remains of Lepidotus of the same age

are fragmentary.

is

regarded by Agassiz as a
It

thus impossible, as yet, to define L. tuber-

and we merely adopt the name provisionally

culatus scientifically

;

for all the scattered

remains of Lepidotus discovered in the English

Bathonian formation.

Such remains have hitherto been described

as L. unguiculatus, Ag.
species

;

but since the type specimen of the latter

was obtained from the Kimmeridgian

tremely improbable that the Bathonian
fish,

while

it

may

of Bavaria, it is ex-

fossils pertain to the

same

be regarded as certain that at least a large

proportion of these specimens will eventually prove to have been
correctly referred to the position

A

where they are now placed.

premaxilla in the Northampton

Museum

exhibits four robust

and all the teeth on the inner elements hitherto
discovered in the Bathonian are rounded and stout, though fixed
on comparatively long pedicles. The teeth of the dentary bone,
known in two specimens from the neighbourhood of Oxford and in
one from Orton, near Peterborough, are not acuminate, but smaller
than the splenial teeth and with more slender pedicles the splenial
teeth do not appear to form more than three irregular concentric
The principal flank-scales
series, and the crown in some is oval.
exhibit two, three, or more large slender denticulations in the lower
styliform teeth

;

;

half of the hinder margin.

Form.

Sf

Log. Bathonian: Oxfordshire, Gloucestershire, Somerset-

shire, Wiltshire,

P.

1111

a.

and Northamptonshire.

Small right squamosal, showing rugosity and course of

slime-canal

;

Stonesfield Slate, Stonesfield, near Oxford.

Egerton

Coll.

47141. Imperfect mandibular ramus, with dentary and some splenial
Great Oolite, Orton, near Peterborough.
teeth
;

Sharp

Coll.

P. 7411. Fragment, apparently of upper dentition; Forest Marble,

Stanton, Wiltshire.

Cunnington

Coll.
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28606.

Two

detached teeth

Great Oolite, Eyeford, Gloucestershire.

;

Purchased, 1853.

47137. Imperfect caudal region, measuring about 0*12 from the
dorsal fin to the extremity of the upper caudal lobe and
0*065 in the depth of the caudal pedicle, noticed in Proc.
Geol. Assoc, vol. xi. p. 292; Great Oolite, CoHington,

The

Northamptonshire.

and the median
is

opposed

to

fins are

shown in impression
The small anal
the dorsal. Sharp Coll.

scales are

very imperfect.

the hinder portion of

P. 471. Scale described and figured by Agassiz, op.

name

of

rnaximus, Agassiz, in Egerton's

1837

cit.,

Systematic Catalogue,'

'

Egerton

Stonesfield State.

;

under the

Lepidotus unguiculatus, and recorded as Lepidotus

28607, 37219. Three imperfect small scales

Coll.

Stonesfield Slate.

;

Purchased, 1853, 1863.

47980.

Two

caudal scales

Stonesfield Slate.

;

Presented by the Hon. Robert
P. 1111, P. 3524. Fourteen small scales

;

Two

small scales

;

1877.

Stonesfield Slate.

Egerton

30569.

Marsham,

<$f

Enniskillen Colls.

Forest Marble, Atford, near Bath.
Purchased, 1856.

Lepidotus latifrons, A.
1893. Lepidotus latifrons, A. S.
pi. xlix. figs. 1, 2, pi.

1.

S.

Woodward,

Woodward.
Proc. Zool. Soc. p. 560,

figs. 1, 2.

Type. Bones and scales of head and trunk

A species

;

British

Museum.

form and proportions unknown.
External bones rugose and ornamented for the
most part with closely-arranged tuberculations, sometimes fused
into short rugae
parietal bones very unequal in size, averaging
about half the length of the frontals, which are united in a muchjagged median suture, are not much narrowed in front, and are
about twice as long as broad tooth-bearing portion of the dentary
slender, somewhat deepened at the symphysis ; series of supratemporal plates comprising three scale-shaped median ones and a
relatively large outer pair.
Marginal teeth styliform and slender,
attaining a length of about 1 metre

;

;

;

a series of 6 in the premaxilla

;

inner teeth mostly larger, stouter,

and obtuse, but fixed on long pedicles. Maximum width of operculum about two-thirds as great as its depth and maximum depth
Ringof suboperculum not quite one-third that of operculum.
;
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Pin-fulcra slender

vertebrae absent.

;

pelvic fins arising considerably

behind the middle point between the pectoral and anal
large

and smooth

Scales

fins.

principal flank-scales about as deep as broad,

;

with conspicuous denticulations on the hinder border ; caudal flankscales with a much-produced postero-inferior angle.

Form.
P. 6841.

$•

Loc. Oxfordian

An

:

Huntingdonshire.

imperfect disarticulated skeleton, the type specimen

The

Peterborough.

bones of the head and

principal

opercular apparatus are described and figured

many

There are

portions of ribs

and neural

loc.

cit.

arches, but,

except the doubtful fragment attached to the basioccipital
bone, there are no traces of ring-vertebrae.
P. 6838. Nearly

The

complete

right maxilla

562,

loc. cit. p.

fish,
is

much

mandible

;

Coll.

Peterborough.

;

preserved as described and figured,

pi. xlix. fig. 2,

robust elongated teeth,

its

fractured

Leeds

is

and the splenial bone, with

shown

in position in the

the bases of some of the large hinder vomerine

also exposed.
The tuberculations upon the
and the operculum are stronger and more closely
arranged than in the type specimen. The bases of the
pectoral fins are preserved, and some of the hinder rays
on the right side are nearly complete; the right pelvic
fin is very incomplete, but in position, and there are fragments of the anal and caudal fins. The characters of the
squamation can be observed, and the three enlarged anal

teeth

are

frontals

Leeds Coll.

scales occur in position.

P. 6840.

An

associated series of scales, with

head and pectoral arch, and
parasphenoid,

1. fig.

loc.

;

some bones

of the

Peterborough.

hyomandibular
cit. pp. 561, 562, woodc. figs.

and

metapterygoid,

described and figured
pi.

ribs

Leeds

2.

Lepidotus macrocheirus,

The
are
3, 6,
Coll.

Egerton.

1845. Lepidotus macrochirusj Sir P. Egerton, Quart. Journ. Geol. Soc.
vol.

i.

p.

230.

Type. Imperfect

fish,

A species attaining a

ventral aspect

;

British

length of about 0*7

;

Museum.

form and proportions

unknown, but trunk apparently very robust and head with opercular
apparatus occupying about one-fifth of the total length of the

External bones more or

less feebly

but in great part smooth

;

fish.

rugose and finely tuberculated,

parietal bones

somewhat

less

than half

;
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as long as the frontals,

their

maximum

which are about three times as long

as

width, very narrow in front, and united throughout

by a nearly straight, only feebly jagged, median suture

their length

tooth-bearing portion of dentary slender, somewhat deepened by the

sharp downward curve of

its

inferior border at the symphysis.

Marginal teeth styliform, but slightly tumid inner teeth mostly
larger and obtuse, but on moderately high pedicles ; splenial teeth in
;

about three irregular, concentric

series, largest

tion of vomerine dentition comprising

of large teeth
absent.

;

within

hinder por-

;

three widely-spaced pairs

hinder pterygoid teeth very small.

Sing-vertebrae

Fin-fulcra large, but those of the median fins slender;

distance between origin of pelvic and anal fins about two-thirds as

great as that between the former and the pectoral

and smooth

;

principal flank-scales not

much

Scales large

fins.

deeper than broad, with

a close series of long and acuminate denticulations on the hinder
border, these being represented by a gradually decreasing

number

and acuminate denticulations on the posterior
abdominal flank-scales ; caudal flank- scales with a much-produced
of equally large

postero-inferior angle

;

dorsal ridge-scales acutely pointed, in part

conspicuous.

Form.
P. 7412.

Sf

Loc. Oxfordian

:

"Wiltshire

and Huntingdonshire.

The type specimen described by Egerton,
Malford, near Chippenham, Wiltshire.

loc. cit.

The

;

Christian

characters of

the abdominal flank-scales are not shown.
(?) Presented

by S. P. Pratt, Esq.

P. 7413. Portions of head and trunk of a similar specimen, lateral

and partly ventral aspect; Christian Malford. The left
dentary, maxilla, and quadrate are displayed from the
outer aspect, with other more fragmentary bones; and
the characters of the squamation are well shown.
(?) Presented

P. 6839. Fragmentary head and trunk
is

;

by S. P. Pratt, Esq.

Peterborough.

vertically crushed, displaying the frontal

The

skull

bones and

the arrangement of the teeth on the vomerine and palato-

The dentigerous portion of the right
is detached, and shown of two-thirds
the natural size from the outer and oral aspects in the
diagram, fig. 19 (p. 100), where d indicates the dentary,
and spl. the splenial element. Several other more or less
fragmentary bones are isolated. The upper part of the
operculum, so far as preserved, is smooth
and there
pterygoid bones.

mandibular ramus

;

92

ACTINOPTERYGII.
are

slender,

Some

denticulated, calcified gill-supports.

of the elongated basal bones of the pectoral fin are shown,

and the coracoid

preserved on the

is

left

The

side.

characters of the squamation can be observed, and the
three enlarged anal scales occur in position.

Leeds Coll.

P. 6899. Portion of trunk in hard nodule, with associated fragments
of

head and

fins; Peterborough.

Part of the frontals,

a portion of the right mandibular ramus, and the right

Fragments

quadrate are shown.

and dorsal

seen to be

of the pectoral, pelvic,

occur in position, and the dorsal fulcra are

fins

The caudal fin-rays
and the denticulation

remarkably slender.

exhibit small patches of enamel

;

of the scales is especially well displayed.

Leeds

Coll.

P. 6900. Associated set of fragmentary bones and scales, comprising
right

parietal,

left

frontal,

hyomandibular, ceratohyal,

&c, and the three anal scales Peterborough.
The portions of clavicle show several longitudinal close
series of minute denticulations on the middle of its outer

supraclavicle,

;

Leeds

face.

Lepidotus notopterus,

Agassiz.

1835-37. Lepidotus notopterus, L. Agassiz, Poiss. Foss. vol.

xxxv.
1850. Lepidotus notopterus

Coll.

pt.

ii.

i.

p. 257, pi.

Lyon,

[2] vol.

iii.

V.

?,

1852. Lepidotus notopterus, F. A. Quenstedt,
pi.

xv.

Ann.

Thiolliere,

Sci.

phys.

&

nat.

p. 138.

Handb. Petrefakt.

p. 197,

•

fig. 4.

1863. Lepidotus notopterus, A. Wagner, Abh. k. bay. Akad. Wiss.,

math.-phys. CI. vol.

ix. p.

1873. Lepidotus notopterus

628.

V. Thiolliere, Poiss. Foss. Bugey,

?,

pt.

ii.

p. 15, pi. iv.

1887. Lepidotus notopterus,

W.

Branco, Abh. geol. Specialk. Preussen

u. Thiiring. Staaten, vol. vii. p. 382, pi. viii. fig. 5.

1887. Lepidotus notopterus, K. A. von Zittel, Handb. Palaeont. vol.

iii.

p. 209, fig. 218.

Type. Well-preserved

A

fish

;

British

Museum.

species attaining a length of about 0*4.

opercular apparatus nearly equal to the

Length of head with

maximum

depth of the

Operculum twice as deep as its maximum breadth, which is contained
more than three times in the length of the head cranial roof-bones
with few sparse tuberculations ; marginal teeth on much elongated
trunk, and occupying about one-quarter of the total length.

;

;
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pedicles,

fulcra

Fin-fulcra very large, the principal dorsal

but obtuse.

as long as the anterior dorsal fin-rays

;

pelvic

nearer to the anal than to the pectorals

;

dorsal

more than half

fins arising

much

and anal fins deeper than long. Scales smooth, very few serrated,
but those of the lateral line and sometimes a few anterior flankscales faintly notched on the hinder margin.
Form. Sf Loc. Lower Kimmeridgian (Lithographic Stone) Bavaria
:

and S.E. Erance.
P. 470.

Type specimen described and figured by Agassiz SolenThere are some inaccuracies in the description,
hofen.
and the original figure is very inadequate. The cranium
is exposed from the right side, the facial bones being
destroyed or displaced; and the right operculum is
observed above the occiput, with two branchiostegal rays,
displaying the inner aspect.
One of the rays partly
overlaps the operculum, and thus produces the false
appearance of a downwardly descending process of the
:

bone in Dinkel's

latter

cranial roof

is

So far as preserved, the
figure.
remarkably smooth, but there are distinct

few rounded tuberculations in the parietal
and at the extremity of the snout there is the
premaxilla of the right side, with a single series of five
obtuse teeth and a stout process ascending from its

traces of a

region

;

internal lateral extremity to the ethmoidal region of the

cranium.

There are

ossifications in the otic capsule,

and

the long, slender, apparently toothless parasphenoid meets

One of the
an expanded dentigerous vomer in front.
hyomandibular elements occurs displaced above the head,
and

is

shown

to

be comparatively slender, with a superior

expansion and a large posterior process for the support of
the operculum.
side

is

The pterygo-palatine arcade

of the left

partly seen below the parasphenoid, and that of

the right side (" maxillaire inferieur gauche " of Agassiz)
is

displaced further beneath and backwards, both exposed

from the

oral aspect

;

there are several series of teeth on

these bones, very large in the front half, but becoming

comparatively insignificant behind.

Immediately in ad-

vance of the right pterygo-palatine element

bone of the right

side,

obtuse teeth; and

still

other

bones,

dentigerous

maxillae and premaxillae.

is

the dentary

with a single regular series of
further forwards are remains of
regarded by Agassiz as the

Some

of the fin-rays and fulcra

of the pectoral, dorsal, and caudal fins are well

shown
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by Agassiz,

and, as remarked

the scales are quite

all

smooth, without either serrations or notches.
Egerton Coll.

37036. Small specimen, about 0-18 in length, with imperfect head,

but displaying the squamation and dorsal and anal fins,
with remains of the caudal and paired fins Solenhofen.
;

Each of the

exhibits a single

scales of the lateral line

notch, but all the other scales are entirely smooth.

The

perforated series of scales indicating a second and superior
lateral

line

between the occiput and dorsal

fin is

con-

Haberlein Coll.

spicuous.

Lepidotus subovatus

(Miinster).

1842. Scrobodus subovatus, G. von Miinster, Neues Jahrb. p. 37, and
Beitr. Petrefakt. pt. v. p. 55, pi. i. fig. 4.
1844. Scrobodus subovatus, L. Agassiz, Poiss. Foss. vol.
1863. Sc?'obodus subovatus = aberrant Lepidotus, A.
bay.

Akad. Wiss., math.-phys.

Type. Nearly complete

The type

fish

;

pt.

ii.

p. 203.

k.

CI. vol. ix. p. 639.

Museum, Munich.

Palaaontological

species of the so-called genus Scrobodus, closely resem-

bling Lepidotus notopterus in form
smaller,

ii.

Wagner, Abh.

and described as

differing

and proportions, but much
from all known species of

Lepidotus in the apical indentation of the tritoral teeth.

Form.

Sf

Loc.

Lower Kimmeridgian (Lithographic Stone) Bavaria.
:

37999. Plaster cast of type specimen; Solenhofen.
Purchased, 1864.

Lepidotus minor,

Agassiz.

1833-37. Lepidotus minor, L. Agassiz, Poiss. Foss. vol. ii. pt. i. pp. 9,
260, pi. xxxiv. {non pi. xxix. c. fig. 12).
1887. Lepidotus minor, W. Branco, Abh. geol. Specialk. Preussen u.
Thiiring. Staaten, vol.

vii. p.

363,

2

pi. vi. fig.

(?

non

p. 366, pi. vi.

fig. 1).

893. Lepidotus minor, A. S.

Woodward,

Proc. Zool. Soc. p. 562,

pi. xlix. fig. 3.

Type. Nearly complete fish

A

;

School of Mines, Paris.

species attaining a length of about 0*4.

Length of head with

opercular apparatus somewhat exceeding two-thirds the

maximum

depth of the trunk, and contained nearly

five

times in the total

Operculum somewhat

less

than twice as deep

length of the
as its

fish.

maximum

breadth, which

the length of the head

;

is

frontal

contained nearly three times in
profile

steep

and snout

External bones prominently and coarsely tuberculated

;

acute.

parietal
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\)b

bones about one-third as long as the frontals, which are three times
as long as their

maximum

width, narrow in front, and united by a

nearly straight median suture; mandibular symphysis not

Marginal teeth on much elongated

deepened or extended.

the crown obtusely conical in the lower

jaw

much

pedicles,

inner teeth mostly

;

larger and obtuse, but on moderately long pedicles.

Pin-fulcra

very large, the principal dorsal fulcra more than half as long as the
anterior dorsal fin-rays
pectorals

;

pelvic fins arising

and the anal; dorsal and anal

midway between

the

deeper than long.

fins

Scales smooth, those of the flank coarsely serrated in the young,

partly without serrations, partly with few irregular denticulations

in the adult;

scales

of lateral line notched; dorsal ridge-scales

acutely pointed and prominent.

The large

collection catalogued

individuals of this species

grow

below seems

to indicate that

A

conspicuous serrations on the scales of the flank.

attempted in the accompanying

a typical fish

is

the natural

size,

the

the

stouter with age, besides losing the

fig.

restoration of

22, of one-half

only part remaining doubtful being the

arrangement of the bones of the snout.
A small fish from the Wealden of the Deister, Hanover, assigned
to this species by C. Struckmann (Wealdenbild. Hannover, 1880,
p. 86),

has received the provisional

(W. Branco,
Form.

Sf

loc. cit. p.

368,

Loc. Purbeckian

name

of Lepidotus strucJcmanni

pi. vi. fig. 1).
:

Dorsetshire.

The following specimens were
hood of Swanage

all

obtained from the neighbour-

:

19006. Pine adult fish, with imperfect head, about 034 in length
and 0*12 in maximum depth. The dorsal fin-fulcra are
especially robust, four pairs having a separate insertion
in advance of the anterior ray

;

scales exhibit only feeble coarse
inferior half.

and the principal flankdenticulations in their

Purchased, 1845.

41157. Equally large individual, wanting the caudal and paired
displaying some of the ribs and median fin-supports,
and the squamation of the left side from the inner aspect.
Some of the left opercular and facial bones are also shown
from within, and the mandibular ramus exhibits some of

fins,

the splenial teeth on long pedicles posteriorly.

Purchased, 1868.

42308. Somewhat larger fish, the squamation shown only in impression and some of the cranial and facial bones from
the inner aspect.

Purchased, 1870.
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P. 5936. Imperfect large head and trunk, with portions of the
dorsal and pelvic fins.

The tuberculated

cranial roof is

exposed, and the ventral portion of the abdominal squa-

mation

especially well displayed.

is

The

serrated, but the postero-inferior angle

is

scales

are not

acuminate.
Purchased, 1889.

P. 6370. Imperfect fish about 0*3 in length, exhibiting the tubercular ornament on the head-bones and operculum.

Beckles Coll.

36080-81.

Two

specimens, 0-24 and 0*29 in length respectively.

The smaller

fish is

shown partly from the

lateral, partly

from the dorsal aspect, and displays some of the headbones and the squamation a few of the principal flankscales are observed to be coarsely, but feebly crenulated.
The trunk of the larger fish is shown chiefly as an im;

pression, though the

preserved

;

greater part of the

while in the head the

dorsal fin

left parietal

and

is

frontal,

and other bones are exposed from the inner

circumorbitals,

Cunnington

aspect.

Coll.

45903. Imperfect small trunk, with remains of the head, displaying
some of the ribs and the stout neural spines.
Purchased, 1874.
P. 4220. Large trunk, with remains of the

dorsal and caudal fins.
is

A large

head and part of the

portion of the squamation

well preserved, but none of the flank-scales exhibit

The

denticulations.

dorsal fin-fulcra are unusually at-

tenuated.

EnnisJcillen Coll.

P. 4440. Imperfect small trunk displaying the fulcra of the dorsal

and anal

fins,

and the long, curved

abdominal

ribs in the

region.

EnnisJcillen Coll.

P. 2006. Small trunk, about 0*23 in length, with portions of all the
fins, especially

displaying the fulcra.

All the principal

abdominal region are coarsely though
and this specimen forms the basis of the

flank-scales of the

feebly serrated

;

restoration of the trunk in

P. 2006 a.

fig.

22, p. 95.

Egerton Coll.

Head, abdominal region, and base of the

tail of

a

similar fish, lateral aspect, with portions of the dorsal and

paired

fins.

In the mandible the posterior teeth seem to

be relatively small and arranged in more than one series

and the margin of the upper jaw
PART

III.

is

;

shown to be formed by

H
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the premaxilla and maxilla, the latter element with a
concavely arched oral border and shaped as in L. latifrons.

Below and behind the mandible there occur portions of
the ceratohyal and epihyal ; and the cranial roof-bones,
besides the operculum, are shown to be tuberculated.

The

serration of the principal flank-scales

is

very con-

Egerton

spicuous.

Coll.

8047. Imperfect head and abdominal region, equalling the preceding (P. 2006 a) in size. The tuberculations upon the
cranial and facial bones are exhibited, and the clavicle is
preserved behind.

The removal

of part of the squamation

and traces
no vertebral

of the right side exposes the long, slender ribs

somewhat stouter neural

of the

arches, but

Mantell

centra.

P. 6371. Imperfect small fish shortened and deepened

and exhibiting serrated

P

Coll.

by crushing,
Beekles Coll.

scales.

5591. Imperfect head and trunk of a slightly larger individual
than no. 8047, apparently deeper and with non-serrated
scales.

The teeth exhibited are unusually

stout, diminish-

ing in size in the hinder portion of both jaws.

Harford

Coll.

P. 4441. Imperfect head and abdominal region of a large fish, with

the

dorsal fin-fulcra

and

imperfect coronoid bone

is

relatively large

The

scales.

exposed in the mandible.
EnnisJcillen Coll.

P. 1118. Portion of a skull, vertically crushed and exposed from

within, with some of the anterior dorsal scales

shown

from the inner aspect. The parietals and frontals are
well shown, and the squamosal is preserved on the left
side.

The

pair

of

supratemporal

bones considerably

overlaps the parietals; and between the

two post-temporals

there occurs a small median element, forming the

the dorsal series of ridge-scales.
process of each premaxilla

is

first

of

Anteriorly the ascending

apposed to the inner face of

the frontal bone of the same side

and the displaced left
;
mandibular ramus shows that the splenial element, in
addition to the dentary, bore teeth.

much

stouter than those of the

they appear to
of the splenial.

The inner teeth are

margin of the jaw and
be in three series on the anterior end
The circumorbital and suborbital facial

bones are also in part well displayed.

;

Egerton Coll.
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P. 6 374. Imperfect head showing cranial roof from within.

Beckles Coll.

46419. Left frontal bone.

Cunnington

Coll.

Egerton

Coll.

P. 1121. Larger left frontal bone.

P. 7414. Smallpair of frontals, with three right circumorbitals.

Enniskillen Coll.

21974, 24816. Three parasphenoid bones.

Purchased, 1848, 1849.

P. 1121 a. Parasphenoid.

Egerton

Coll.

48371. Right premaxilla, figured in Proc. Zool. Soc. 1893, pi. xlix.
Middle Pnrbeck, Durdlestone Bay.
Beckles Coll.
fig. 3
;

P. 1119. Left premaxilla, with a series of five teeth.

Egerton

P. 6373. Imperfect right mandibular ramus.

Beckles Coll.

21974

a.

Two

Purchased, 1848.

small right dentary bones.

36084. Larger

left

dentary, with a series of nine well-preserved

Cunnington

teeth.

40655, 46411.

Two

Coll.

left dentaries,

Coll.

each exhibiting ten teeth.

Purchased, 1867,

4f

Cunnington

Coll.

P. 6372. Imperfect small fish probably of this species, exhibiting
scales

with remarkably produced postero-inferior angle.
Beckles Coll.

1880. Lepidotus

Suppl.

Lepidotus leedsi, sp.
minor, R. Damon (errore),

nov.
Geol.

Weymouth,

ed. 2

pi. xi. fig. 12.

Tyjpe. Portion of skeleton

;

British

An imperfectly known species of
cranial bones rugose and

Museum.

small or moderate

marked with

size.

External

sparse, fine tuberculations

:

opercular bones nearly smooth, with few patches of fine tuberculations.

Dentary bone robust, but scarcely curved inwards, somewhat-

deepened by the sharp downward curve of
symphysis.

its inferior

border at the

Teeth mostly oval in form, those on the inner bones

robust, but elevated

on pedicles and the crown sometimes with a
median apex or tubercle; teeth of dentary bone obtuse and the
pedicle somewhat tumid immediately below the crown; splenial
teeth in about three irregular concentric series.
Operculum nearly
twice as deep as its maximum breadth, and not quite twice as broad
at the lower as at the upper extremity
suboperculum somewhat
less than one-quarter as deep as the operculum, with very large
;

h2

——
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antero-superior process.

Scales large

and smooth, those

of the

anterior portion of the flank with few large denticulations at least
in their lower half

;

dorsal ridge-scales with slender acumination.

Pigs. 19-21.

Fig. 19.

Lepidotus macrocheirus

from the outer and oral
6839.]

dentary

d.,

;

anterior half ^of right mandibular

(a) aspects.

— Oxford Clay; Peterborough.

ramus
[No. P.

spl., splenial.

;

left operculum (op.) and suboperculum (s.op.), outer
aspect.— Oxford Clay Peterborough. [No. P. 6837.]
Ditto
imperfect right mandibular ramus, outer aspect, of same
Fig. 20 a.
specimen, showing angular (ag.) and dentary (d.).

Pig. 20.

Lepidotus leedsi;

;

—
Fig. 21. —Ditto

;

;

dentary, outer aspect,

left

Kimmeridge Clay

;

Weymouth.

and

lateral

All these figures two-thirds nat.

In

this species the

operculum

view "of tooth

(a).

—

[No. 41964 c]

is

much

size.

larger in proportion to the

mandible than in L. macrocheirus.
Huntingdonshire.
Form. Sf Loc. Oxfordian
:

Kimmeridgian

;

Dorsetshire.
P. 6837.

Type specimen, comprising the

associated imperfect right

mandibular ramus, squamosals, other cranial bones, epihyal, ceratohyals, left operculum and interoperculum,
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and left suboperculum, post-temporals, supraclavicles,
and numerous scales Oxford Clay, Peterborough.
The operculum, suboperculum, and imperfect
right mandibular ramus are shown of two -thirds the
natural size in figs. 20, 20 a.
Leeds Coll.
right

clavicle,

left

P. 6173-a.

Two

;

specimens of imperfect right dentary and splenial,

showing the robust teeth on the latter element, the first
Geol. Weymouth,' Suppl.
specimen figured in Damon's
pi. xi. fig. 12 ; Kimmeridge Clay, "Weymouth.
'

Damon
P.

6173b. Imperfect
ridge Clay,

left

left

XimmeDamon Coll.

dentary showing bases of teeth;

Weymouth.

41964 a-d. Fragment

of upper dentition, detached teeth, imperfect

dentary with three complete teeth, and a small

The

mouth.

left

thirds the natural size in
e.

Left operculum,
ridge Clay,

41178. Portion

of

left

Kimmeridge Clay, Weydentary with teeth is shown of two-

dentary showing bases of teeth

41964

Coll.

much

fig.

;

Purchased, 1870.

21.

fractured, 0'115 in depth

Weymouth.

squamation

Kimmeridge

;

;

Kimme-

Purchased, 1870.
Clay,

Weymouth.

Purchased, 1868.
P. 1112. Fragmentary portion of squamation and some detached
scales

P. 6174.

Two

;

Kimmeridge Clay, Kimmeridge.

scales,

Damon,

op.

with fractured hinder margin, one figured by
cit.

pi. xii. fig.

10

;

Kimmeridge Clay, Wey-

Damon

mouth.

Lepidotus
1875. Lepidotus
figs.

Egerton Coll.

affinis,

Coll.

affinis, Fricke.

K. Fricke, Paheontogr.

vol. xxii. p. 378, pi. xxi.

2-6.

Type. Fragments of dentition

;

University Geological Museum,

Gottingen.

A

species of

moderate

size,

known

ginal teeth styliform and slender

and rounded.

only by the dentition.

Mar-

inner teeth short, stout, smooth,

Splenial teeth in three irregular concentric series,

the innermost excessively large
large,

;

pterygo-palatine teeth relatively

and in four irregular longitudinal

series

;

vomerine dentition

increasing in size backwards, the anterior teeth in about three

102

ACTINOPTEETGII.

irregular longitudinal series, the largest posterior teeth comprising

two

median tooth in advance.
Upper Corallian and Kimmeridgian

pairs with one

Form.

Loc.

4*

Not represented

Hanover

:

l
.

in the Collection.

Lepidotus unguiculatus,

Agassiz.

1829. " Schuppenhaut eines unhestimmharen Eeptils," E. Riippell,
Abbild. u. Beschreib. Verstein. Solenhofen, p. 11, pi. iv.

1832. Lepidosaurus, H. von Meyer, Palseologica,

208.

p.

1833-37. Lepidotus unguiculatus, L. Agassiz, Poiss. Foss. vol. ii.
pp. 9, 251, pi. xxx. figs. 7-9 (non p. 254; pi. xxix. c. fig. 1).
1863. Lepidotus unguiculatus, A.

Wagner, Abh.

k. bay.

pt.

i.

Akad. Wise.,

inath.-phys. CI. vol. ix. p. 623.

Type. Portion of squamation.

So far as can be ascertained from the descriptions of Agassiz and
Wagner, the fine specimen mentioned below pertains to L. unguiculatus

A

and

justifies the following diagnosis.

species attaining a length of about 0*8.

Trunk

robust, the

length of the head with opercular apparatus equalling about twothirds the

maximum

more than

one-fifth

depth of the trunk, and occupying somewhat
of the

total length

width of operculum slightly exceeding half

of the fish.
its

Maximum

depth, and equalling

External bones apparently
about one-third the length of the head.
smooth or sparsely ornamented. Teeth short and stout and smooth,
the majority oval in outline and with a well-defined median coronal
Fin-fulcra very large on the dorsal fin, comtubercle or apex.
paratively small on the anal and lower lobe of the caudal fin all
Pelvic fins arising nearer to
the median fin-rays especially robust.
;

the anal than to the pectorals ; anal fin arising opposite the posterior
extremity of the dorsal. Scales smooth, none serrated, but the

more or less produced, and the hinder margin
two notches immediately above this dorsal ridge-

postero-inferior angle

often with one or

;

scales acutely pointed

but inconspicuous.

Form.df Loc. Lower Kimmeridgian (Lithographic Stone)

:

Bavaria.

37022. Nearly complete fish 0*75 in length, with the right operculum
removed and shown from the inner aspect above the head,

and part of the abdominal squamation disturbed
1

Specifically indeterminable scales

:

Solen-

from the Kimmeridgian and Portlandian

of N. France (Lepidotus fittoni, H. E. Sauvage, errore, Catal. Poiss. Form.
Second. Boulonnais, 1867, p. 18, pi. i. figs. 24, 25) are also ascribed to this
species

The

by H. E. Sauvage, Bull. Soc. Greol. France, [3 J vol. viii. (1880),
Pgcnodus dutertrei figured by Sauvage,

so-called pharyngeals of

1867, ph

ii- fig-

9,

are

much

like the splenials of L. affinls.

p.

526.

loc. cit.

;

SEMI0N0TID2E.

1

03

The head is much crushed and abradod, but a fewupon the cranial roof and the mouth is
opened to display the characteristic teeth. The anal and

hofen.

tubercles remain

caudal fins are especially well preserved, the latter exhibiting its gently excavated posterior margin.
H'dberlein Coll.

Lepidotus

lsevis, Agassiz.

1837-44. Lepidotus kevis, L. Agassiz, Poiss. Foss. vol.
pi.

xxix.

c. figs.

ii.

pt.

i.

p.

254,

4-6.

Lepidotus subundatus, G. von Minister (errore), Beitr. Petreiii. fig. 16.
[Detached scales and teeth

(?) 1846.

fakt. pt. vii. p. 37, pi.

Palreontological

1860. Lepidotus

Museum, Munich.]

Icevis,

F. J. Pictet, Descript. Rept.

&

Poiss. Foss.

Jura

Neuchfitelois, p. 26, pis. vi M vii.
(?)

1875. Lepidotus

lesvis,

K. Fricke, Paheontogr.

vol. xxii.

p.

377,

pi. xxi. fig. 1.

Type. Scale

An

Museum of Solcure, Switzerland.
known species of moderate size.

;

Teeth short and
and with a well-

imperfectly

stout and smooth, tho majority oval in outline

defined median coronal tubercle or apex

splenial teeth apparently

;

more than three concentric series. Scales as in L. palliatus.
The dentition described and figured as mandibular by Fricke
seems to be more probably ptcrygo-palatine and exhibits four

in

longitudinal series of teeth.

Form.

$-

Loc.

Kimmeridgian

:

Lower Kimmeridgian: Hanover
P. 3519.

Limestone with fragmentary
species

P. 1108.

Switzerland.

Four

;

Upper Corallian and

'.

probably of this

scales,

Soleure.

EnnisJcillen Coll.

scales, labelled

by Agassiz

;

Lepidotus palliatus,

Egerton Coll.

Solcure.

Agassiz.

1837. Lepidotus palliatus, L. Agassiz, Poiss. Foss. vol.
pi.

xxix.

c. figs.

1833-44. Lepidotus radiatus, L. Agassiz,
287, pi. xxx.
History.]

p.

1

ii.

pt.

i.

p.

255,

2, 3.

figs.

2, 3.

Specifically indeterminable scales

[Scales

ibid. pt.
;

Paris

i.

pp. 9, 256, pt.

Museum

ii.

of Natural

from the Upper Kimmeridgian and

Portlandian of Boulogne are referred to this spocies by II. E. Sauvage, Catal.
Poiss. Form. Second. Boulonnais (Mem. Soc. Acad. Boulogne-sur-Mer, vol. ii.
1867), p. 16, pi.
p.

525

;

i.

3-16, and Bull. Soc. G£ol. France, [3] vol. viii. (1880),
from the Neocomian of Wassy, Hauto Marno, by J.

figs.

also others

Cornuel, Bull. Soc. G6ol. France, [3 J vol.

v.

(1877) p. 607.

;
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Plesiodus pustulosus, A.

(?) 1863.

Wagner, Abh.

k.

bay. Akad. Wise.,

638 ; pi. vii.
1867. Lepidotus palliatus, H. E. Sauvage, Catal. Poiss. Form. Second.
Boulonnais (Mem. Soc. Acad. Boulogne-sur-Mer, vol. ii.), p. 19,
math.-phys. CI. vol.

pi.

i.

figs.

ix. p.

19-23.

H, E. Sauvage,

1867. Lepidotus radiatus,

ibid. p.

15

(in part).

1875. Lepidotus giganteus, K. Fricke, Palseontogr. vol. xxii. p. 381,
pi. xxi. figs. 7-9.

H. E. Sauvage, Mem.

1877. Lepidotus palliatus,
vol.

i.

no. 1, p. 18, pi.

H. E. Sauvage,

1880. Lepidotus palliatus,

Soc. Geol. France, [3]

fig. 1, pi. ii.

i.

Bull. Soc. Geol. France, [3]

vol. viii. pp. 458, 524, pi. xiii. fig. 1.

1880. Lepidotus radiatus,

H. E. Sauvage,

1885. Lepidotus palliatus

(?)

vol. xxviii. p. 157, pi.

Type. Detached scales

A

a. figs.

ii.

ibid. p.

British

524.

Atti Soc.

F. Bassani,

Sci.

Ital.

Nat.

14-16.

Museum.

2 metres. Trunk very
and head with opercular apparatus occupying somewhat less
than one-quarter of the total length of the fish. Maximum width
of operculum two-thirds as great as its depth, and equalling about
one-third the length of the head.
External bones more or less
mandibular symphysis very robust, the
rugose or tuberculated
species attaining a length of about

robust,

;

dentary bone being

much

dentigerous splenial.

horizontally extended to support the large

All the teeth very short and stout and smooth,

the inner and larger ones with gently rounded crown, the outer
teeth more or less acuminate

;

splenial teeth in six or seven irregular

concentric series, increasing in size within

:

pterygopalatine teeth

vomerine

in four or five longitudinal series, increasing in size within

;

dentition increasing in size backwards,

teeth

irregular, in

about four or

five

the

longitudinal

anterior
series,

posterior teeth comprising three successive pairs.

large

anal

anal

;

;

pelvic fins arising

midway between

very

the largest

Fin-fulcra very

the pectorals and the

dorsal fin remote, arising considerably behind the pelvic pair

fin arising

opposite the hinder extremity of the dorsal.

The

enamel of the scales comparatively thin, sometimes disco ntinuous,
sometimes with few granulations principal flank-scales with a few
broad ridges and furrows radiating from the centre to the hinder
border, where they form indentations.
:

In this
upon the

definition, the

statement of form and proportions

is

based

The characters of the
dentition are more clearly seen in the French specimens described
by Sauvage. The left mandibular dentition is shown in Mem. Soc.
Geol. France, [3] vol. i. no. 1, pi. i. fig. 1, and the vomerine dentition,
ibid. pi. ii. fig. 11.
The left pterygo-palatine dentition is shown
first

specimen mentioned below.

;
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ibid. pi.

10,

ii. fig.

and figured in
pi. xiii. fig. 1.

Form.

$

N. Prance,

Loc.
S.

and another fragment of the same

Bull. Soc. Geol. France, [3] vol.

viii.

is

described

(1880), p. 458,

The maxilla and premaxilla are unknown.
Upper Corallian Wiirtemberg. Kimmeridgian
:

England, Hanover, Bavaria.

(?)

Portlandian

:

:

Italy.

P. 338. Plaster cast of a fine specimen 1*7 in length and about
0*65 in maximum depth, with imperfect fins Lithographic
;

The original fossil is a natural
the Palaeontological Museum, Munich.

Stone, Solenhofen, Bavaria.

mould, preserved in

Purchased, 1881.

32765, 33301. Detached teeth; Kimmeridge Clay, Boulogne.
Purchased, 1859.

35762. Group of nine teeth

White Jura

;

e,

Schnaitheim, WiirtemPurchased, 1860.

berg.

41402.

A pair of squamosals, and part of another tuberculated bone,
apparently associated

;

Kimmeridge

Weymouth.

Clay,

Except upon the fragmeut, there is no teudency towards
the arrangement of the tubercles in radiating series.
Purchased, 1869.
P. 3520-1.

The two type scales, described and
Kimmeridge Clay, Boulogne.

loc. cit.

32474, 41616. Series of twelve scales
P. 1107. Imperfect large scale

42364.

Two

figured

;

;

P. 1110. Scale

;

Clay,

Coll.

Purchased, 1859.

Boulogne.

Egerton

Boulogne.

imperfect scales, with very large

Kimmeridge

by Agassiz,

EnnisMllen

;

Coll.

overlapped area

Weymouth.

Purchased, 1870.

Lithographic Stone, Pappenheim, Bavaria.

Egerton

22486, 35760-61. Three

scales, recorded

dotvs radiatus by

White Jura

e,

Coll.

under the name of Lepi-

H. E. Sauvage,

loc. cit.

1867, p. 16

Schnaitheim, Wiirtemberg.

Purchased, 1848, 1860.

Lepidotus maximus, Wagner.
1742. Figures of teeth by F. E. Briickmann, Cent. Epistol. itinerar.
no.

i.

1746. Figure of tooth by P. Barrere, Pierres figurees, pi. ii. no 9.
1811. Figure of tooth by J. Parkinson, Organic Remains, vol. iii. pi. xix.
fig. 6.

1833. Sphcerodus gigas, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

p. 15.

106

ACTINOPTERYGII.

1839-44. Sphcerodus gigas, L. Agassiz,
figs. 83-94.

ibid.

1844. Sphcerodus neocomensis, L. Agassiz,

pt.

ibid. p.

ii.

210, pi. lxxiii.

p.

[Teeth.]

216.

1839. Sphcerodus gigas, F. A. Poeuier, Verstein. Norddeutsch. Oolithengebirges, Nachtr. p. 54.

1850. Sphcerodus gigas, J. Cornuel, Bull. Soc. Geol. France, [2] vol.
p. 703.

Wagner, Abh.

1851. Sphcerodus crassus, A.

phys. CI. vol.

k. bay.

vii.

Akad. Wiss., math.-

vi. p. 58.

1852. Lepidotus giganteus, F. A. Quenstedt, Handb. Petrefakt. p. 198,
pi. xiv. tig. 18.
[Scale Tubingen University Museum.]
;

1852. Sphcerodus gigas, F. A. Quenstedt, ibid. p. 199, pi. xiii. fig. 42.
1853. Lepidotus giganteus, F. A. Quenstedt, Wiirtt. Jahresh. vol. ix.
p. 361, pi. vii. figs. 1-8.
1858. Lepidotus giganteus, F. A. Quenstedt,
figs.

Der Jura,

p.

780,

pi.

xcvi.

1-4.

1858. Sphcerodus gigas, F. A. Quenstedt, ibid. p. 780, pi. xcvi. figs. 5-10.
1860. Sphcerodus gigas, F. J. Pictet, Descript. Kept. & Poiss. Foss. Jura

Neuchatelois, p. 35, pis.

viii., ix., pi. xviii. fig. 1.

1860. Sphcerodus neocomiensis, Pictet
St. Croix, pt.
(?)

i.

&

Campiche, Foss. Terrain Cr6t.

p. 72, pi. ix. figs. 1-6.

1861. Tetragonolepis eximius, T. C. Winkler, Descript. Poiss. Foss.

Solenhofen (Natuurk. Verhandl. Holland. Maatsch. [2] vol.
[Caudal fin Haarlem Museum.]

p. 87, fig. 16.

xiv.),

;

1863. Lepidotus maximus, A. Wagner, Abh. k. bay. Akad. Wiss., math.-

phys. 01. vol. ix. p. 629.
1863. Sphcerodus gigas,

A Wagner,

1864. Sphcerodus gigas,

Thurmann &

.

ibid. p. 630.

Etallon, Nonv.

Mem.

Soc. Helv.

Nat. vol. xviii. p. 431, pi. lxi. fig. 17 (non figs. 18, 19).
1865. Sphcerodus gigantiformis, C. von Schauroth, Verstein. Herz.
Sci.

Naturaliencabinet Coburg,

p. 155, pi. iv. fig. 15.

[Tooth

;

Coburg

Museum.]

H. E. Sauvage, Catal. Poiss.
Form. Second. Boulonnais, p. 22.
1870. Sphcerodus gigas, G. G. Gemmellaro, Studii Palseont. Fauna
1867. Lepidotus (Sphcerodus) giganteus,

Calc. a Terebratula janitor N. Sicilia, pt.

1870. Lepidotus
pi.

i.

maximus, K. A. von

i.

p. 6, pi.

ii.

figs.

1-14.

Zittel, Palaaontogr. Suppl. p. 22,

fig. 1.

1877. Lepidotus giganteus, J. Cornuel, Bull. Soc. Geol. France, [3]
vol. v. p. 607.
1877. Lepidotus maximus, H. E. Sauvage,
vol.

i.

no. 1, p. 7, pi.

1879. Lepidotus maximus,
vol. xxxiii. pt.

ii.

Soc. Geol. France, [3]

H. E. Sauvage,

Bull. Soc. Sci. Nat.

Yonne,

p. 28.

1879. Lepidotus neocomiensis,
figs.

Mem.

figs. 2, 3.

i.

H.

E.

W.

Keeping, Foss. Neocom. Upware,

Sauvage,

ibid.

p.

31,

pi.

ii.

7-10.

1883. Sphcerodus neocomiensis,
p. 81, pi.

i.

fig. 4.

;
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1885. Lepidotusm aximus, F. Bassani, Atti Soc. Ital. Sci. Nat. vol.xxviii.
pp. 80, 154, pi. ii. a. figs. 12, 13.]
1889. Lepidotus maximus, Etheridge

Soc. vol. xlv. p. 356,

Type. Detached teeth

The type

;

pi.

&

Willett, Quart. Journ. Geol.

xv.

Museums

of Oxford, Paris,

length of probably not less than 2 metres, but
fragments.

margin
of

and Stuttgart.

species of the so-called genus JSphcerodus, attaining a

known

only from

Teeth very broad and gently rounded, except towards the

of the

upper jaw, where they become obtusely conical

mandible relatively large and arranged in four or

teeth

;

five irregular

Principal flank-scales with a few broad ridges and

concentric series.

furrows radiating from the centre to the hinder border, where they

form feeble indentations superficial layer of ganoine comparatively
thin, sometimes discontinuous, sometimes with few granulations.
;

This species as yet

is

only clearly distinguished from Lepidotus

palliatus by the characters of the mandibular dentition, and some

may

of the fragments entered above under the last-named species

belong to L. maximus.

Form.
S.

Sf

Upper Corallian

Log.

Wiirtemberg.

:

England, N. Prance, Switzerland, Tyrol, and

Prance, Italy, and Germany.
shire,

Kimmeridgian

:

Portlandian

:

Sicily.

Neocomian Cambridgeshire, Berkand Bedfordshire {derived) Haute Maine, Prance ; Switzer:

;

land.

P. 6723. Imperfect right splenial showing the arrangement of the
dentition, with successional teeth, noticed in Quart. Journ.

Geol. Soc. vol. xlv. p. 357, no.

iii.

;

Kimmeridge

Clay,

Willett, Esq.,

1892.

Shotover, near Oxford.
Presented by

Henry

P. 6724. Tooth with successor, in transverse section, figured ibid.
pi.

xv.

fig.

3

;

Shotover.
Presented by

P. 1677, P. 4658.

Detached teeth

Tyrol.

;

Henry

Willett, Esq., 1892,

Tithonian formation, Trient,

Egerton

22482-83, 22488, 28506, 32754, 36148.

Sf

Enniskillen Colls.

Several detached teeth

Corallian, Schnaitheim, Wiirtemberg.

Purcliased, 1847, 1848, 1859.

36148

a.

Two

abraded teeth associated with two successional teeth,

each of the latter exhibiting a minute central coronal
Purchased, 1859.
tubercle ; Schnaitheim.
P. 1679. Plaster cast of imperfect left palatine dentition
Jurassic, Switzerland.

:

Upper

Egerton

Coll.
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P. 4659. Detached teeth

P.

3.

Soleure, Switzerland.

;

Enniskillen Coll.

Two dental crowns; Favara Yillabati, Sicily.

Purchased, 1879.

30893, 32420. Several detached teeth, either of this species or L.
paffiatus
Kimrneridge Clay, lit. Lambert, Boulogne.
;

Purchased, 1857.
P. 1678, P. 4660. Six detached teeth;

near Oxford.

Damon

;

Coll.

" Ximmeridge Clay,

labelled

Christian Malford, Wiltshire."

40467. Six teeth

Clay, Shotover,

Enniskillen Colls.

Shotover.

;

detached teeth;

Several

§

Egerton

P. 6172. Six smaller teeth
P. 4661.

Eimmeridge

Enniskillen Coll.

Xeocomian Bone-bed (derived from Kimmeridge

Clay), Potton, Bedfordshire.

49976. Pour dental crowns

Purchased, 1867.

Potton.

;

Presented by E. Inwards, Esq., 1879.

46382

Three dental crowns

a.

;

^eocomian

(derived), Farringdon,

Berkshire.

Two

28395.

dental crowns

Coll.

Mantell

Coll.

Farringdon.

;

40971. Seven dental crowns
Cambridge.

Cunnington

:

Neocomian

Up ware,

(derived),

near

Purchased, 1867.

ZZ. 18 (Cracherode Catalogue). Dental crown.

Lepidotus mantelli,

Cracherode Bequest.

Agassiz.

1826. Figure of marginal teeth by T. Webster, Trans. Geol. Soc. [2]
vol.

ii.

pi. vi. tigs. 5, 6.

1827. " Scales of a quadrangular form," G. A. Mantell, Foss. Tilgate
Forest, p. 58, pi. v.

figs. 3, 4, 15, 16.

1833. Lepidotus subdenticulatus, L. Agassiz, Poiss. Foss. vol.
p. 9.

1833-37. Lepidotus mantelli, L. Agassiz,
figs.
figs.

10-15,

xxx.

pi.

a. figs.

4-6,

4-6,

pi.

xxx.

[Portion of fish

ibid. pt.

pi.

xxx.

i.

;

pi. xxiii. e. figs. 3,

184L Lepidotus

a.

ibid.

(excl. figs. 4-6),

British

4

fig.

xxx.

pi.

2,

c.

pt.

pi.

i.

xxx.

xxx.

p.

265,

b.

(excl.

fig.

pt.

p.

pi.

2).

Museum.]
ibid.

i.

216,

{turn fig. 5).

mantelli,

E. Owen, Odontogr.

p. 69,

pi.

xxx.

fig. 1,

xxxi.

1849. Lepidotus mantelli,
1854.

pp. 9, 262, pi. xxx.

b.

1836-44. Tetragonolepi-s mastodonteus, L. Agassiz,

pi.

i.

1-7.

1834-44. Lepidotus Jittoni, L. Agassiz,
figs.

pt.

ii.

[Scales.]

W.

C. Williamson, Phil. Trans,

Aechmodus mastodonteus,

J.

p.

444.

Morris, Catal. Brit. Foss. p. 317.
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1854. Lepidotusjittoni, J. Morris,

ibid. p.

1854. Lepidotus mantelli, J. Morris,

331.

ibid. p.

332.

1860. Lepidotus Jittoni, J. E. Lee, Geologist, vol.
1887. Lepidotus mantelli,

W.

Thiiring. Staaten, vol.

vii. p.

345,

458, pi.

p.

xii.

pi. iii. figs. 1, 2.

Woodward &

1890. Lepidotus mantelli,

iii.

Branco, Abh. geol. Specialk. Preussen n.
Sherborn, Catal. Brit. Foss.

Vertebrata, p. 112.

Type. Portion of

A

species

fish

British

;

Museum.

attaining a length of

about 1 metre.

Trunk very

head with opercular apparatus occupying about onequarter of the total length of the fish. Maximum width of operculum
nearly two-thirds as great as its depth, and equalling about onefrontal profile very slightly bent and
third the length of the head
snout acute. External bones more or less rugose or tuberculated
parietal bones much less than half as long as the frontals, which
robust, and

;

;

maximum width, very narrow in
and united throughout their length by a nearly straight
median suture; mandibular symphysis very robust, the dentary
bone being much horizontally extended to support the large dentigerous splenial. Inner teeth very short and stout, the majority,
when unworn, with a slightly acuminate crown, but always smooth
are three times as long as their

front,

;

marginal teeth also robust
irregular

concentric

series

splenial teeth in five (sometimes six)

;

increasing

in

size

within;

pterygo-

palatine teeth in three (sometimes four) longitudinal series increasing
in size within

vomerine dentition increasing in

;

size

backwards, the

anterior teeth very irregular, in about four longitudinal series, the
largest posterior teeth comprising

in advance.

large

;

two

pairs with one

Ping-vertebrae present in the adult.

median tooth

Ein-fulcra very

pelvic fins arising nearer to the pectorals than to the anal

anal fin arising opposite the hinder extremity of the dorsal.

;

Scales

smooth, those on the flanks often crimped towards their hinder
border and more or less coarsely serrated, those of the lateral line
deeply notched, and

all

showing oblique ridges when worn; prin-

somewhat deeper than broad

cipal flank-scales

;

dorsal ridge-scales

inconspicuous but acuminate.

Form,

fy

Loc.

Wealden

:

S.E.

England and N. Germany.

2456. Hinder portion of head with part of the abdominal region,
described and figured by Agassiz,
fig. 1,

field.

and

The drawing
of

263,

pi.

xxx.

c.

is

Heathvery unsatisfactory, and there is no

few coarse denticulations exhibited by
the scales.
The left hyomandibular and meta-

indication of the

some

torn, cit. p.

to be regarded as the type specimen;

:
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appears to owe

its

and the preoperculum

exposed,

partly

are

pterygoid

peculiar form to crushing and fracture.

The operculum and suboperculum

are also

much

broken,

but their true proportions seem to be as described by
The uppermost postclavicular scale is conAgassiz.

and there are traces of the elongated basal bones,

spicuous,

besides the coracoid, at the origin of the pectoral
fulcra on the latter are distinctly biserial,

are

undivided except

obliquely-ridged

quite

The
The

extremity.

the

at

fin.

and the fin-rays

structure of the scales can be faintly

seen through the enamel, which

well preserved.

is

Mantell Coll
P. 6337.

A

fine specimen, originally

about 0*9 in length, wanting

snout and the pectoral

the extremity of the

fins,

but

displaying part of the base of each of the other fins

The opercular and head-bones

Hastings.

;

are coarsely

tuberculated as in the type specimen, and the operculum
is

nearly similar in proportions

;

but the preoperculum

is

shaped as in the so-called L. fittoni, and the suboperculum

seems to have been nearly half as deep as the operculum.

The

pelvic fins arise considerably nearer to the position of

the pectoral arch than to the anal, and both these fins
display large fulcra

;

of the dorsal

insignificant fragments remain.

and caudal

The

fins

only

dorsal part of the

abdominal region is crushed and displaced, but the greater
part of the squamation is undisturbed, and the principal
fiank-scales exhibit a feeble pectination.

P. 6336.

Another

BecMes

Coll.

wanting the paired

fine specimen, equally large,

but displaying the greater part of the anal and caudal
Hastings. The operculum is as described in L. fittoni,
fins

but whether or not
abrasion,

is

comparative smoothness

its

uncertain

dorsal fin is

shown

due to

exhibiting sharp tuberculations.

irregularly rugose, not

The

is

the cranial and facial bones are

;

to

have arisen at about the middle

point of the back, but only the large anterior fulcra and

two fragments of rays
numerous more slender

are preserved
fulcra,

;

the anal

fin,

with

seems to have been deeper

and the robust caudal fin-rays are shown to
have been very closely articulated quite to their base. All
the scales are smooth, but those on the anterior portion of
than long

;

the flank exhibit serrations, and each scale of the lateral
line

is

conspicuously notched.

The

perforations of the

; ;;
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scales for the dorso-lateral line are also seen as far as the

origin of the dorsal fin

and the small ridge-scales,

;

only-

preserved for a short distance behind the head, exhibit a

At the base of the
row of scales is directly

comparatively blunt acumination.
dorsal and caudal fins one fringing
related to the fin-rays

and

fulcra,

and does not conform

the regular flank- series of the trunk
anal fin the squamation
P. 4915.

A more

;

at the

BecMes

is lost.

to

base of the
Coll.

imperfect and fractured specimen, in counterpart

Hastings Sands, Silver Hill, Hastings. The antorbital
portion of the skull is wanting, but most of the circum-

and suborbital bones are preserved and the former
The preoperculum is coarsely
rugose, while the operculum and suboperculum are closely
and finely tuberculated owing to fracture, the form of
the operculum cannot be satisfactorily determined, but the
proportions of the suboperculum seem to be as in the so-

orbital

are larger than the latter.

;

and its anterior ascending process is much
more robust than in the type specimen of L. mantelli.
Part of a pectoral fin is preserved, and the rays are shown
Fragments
to have been very closely articulated distally.
of the dorsal and caudal fins and the imperfect squamation present no features worthy of special note.
Dawson Coll.
called L. fittoni,

P. 6338.

Head and

greater

portion

of trunk,

apparently

much

abraded, and showing only the origin of the dorsal

Hastings.
tions

fin

traces of fine tubercula-

besides the coarse rugae, but the much-fractured

operculum
is

The head-bones show
is

smooth.

The

exposed by abrasion;

fluted structure of the sca]es

the principal flank-scales are

and the dorsal ridge-scales do not exhibit traces
beyond a considerable distance
from the head.
BecMes Coll.
serrated

;

of an acumination until

P. 6339-40.

Two more

imperfect,

similarly

Hastings.

abraded specimens

BecMes

Coll.

P. 5129. Imperfect abraded head and portion of trunk, displaying

the symphysis of the mandible and the lower extremity of
the right clavicle; Horsham.

The external head-bones

and in part tuberculated; the operculum and suboperculum are rugose only, but seem to
have been much abraded. The ascending process of the

are coarsely rugose
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suboperculum

is

both broad and remarkably long.

partly

are

teeth

acuminate, partly round;

probable that most of the latter

owe

The

but

it

is

form to wear.
The principal flank-scales are serrated, and the fluted
structure is shown in all the scales from which the
Purchased, 1886.
enamelled surface has been removed.

20673

A much

a.

their

crushed and abraded head, with the anterior

portion of the abdominal region, the type specimen of the
so-called L.fittoni, figured

1

fig.

differ

;

by Agassiz,

Highfure, Billingshurst.

xxx.

torn. cit. pi.

a.

The mandibular rami

from those of the preceding specimen in having
margin considerably curved downwards to a

their inferior

point at the symphysis.

The openings

in the scales of

the dorsal region for sensory canals are not very regularly
Presented by P. J. Martin, Esq., 1846.

arranged.

43073.

A

much more

imperfect, crushed specimen

East Grinstead.

;

Purchased, 1871.
P. 6933. Fine example of the head and anterior abdominal region of

a young individual, shown of one-half the natural size from
the superior (a) and

left lateral (6) aspects in the accompanying fig. 23; Hastings. The extremity of the snout
is broken away, and only a doubtful fragment of bone
appears to represent the maxilla (moo.) on the left side.

The

cranial roof-bones are in

ornamented with very
ating lines

;

part coarsely rugose and

fine tuberculations,

the supratemporal plates

four pairs, the

(s.t.)

mostly in radiare arranged in

two innermost not quite symmetrical and
The mandible is

representing the single pair in adults.

shown, partly smooth, partly with the characteristic coarse
and the inferior border of the dentary bone (d.)

rugosity
is

;

very sharply curved downwards to

a

point

The circumorbital

mandibular symphysis.

at

(c.o.),

the

sub-

and opercular bones are well preserved on
the first two series marked with a few
large tubercles in their lower portion, more delicately
ornamented above, and the opercular bones very finely
The maximum width of the operculum (op.)
granulated.
is two-thirds as great as its depth, and its anterior margin
orbital (5.0.),

the left side

is

the

;

sinuous, exhibiting

maximum

a

considerable concavity above

depth of the suboperculum

half that of the operculum, and

its

(s.op.) is

;

about

anterior ascending
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The

process seems to be short and stout.
(cZ.)

and supraclavicle

left

clavicle

are also exhibited, and there

(s.cl.)

and
The scales of the
serrated, and those of

are traces of large postclavicular scales (p.cl.) above
in front of the base of the pectoral

fin.

flank are all strongly, but finely,
Fig. 23.

Lepidotus mantelli

;

head from superior

one-half nat.
ag.,

angular;
i.op.,

c.o.,

scale; p.op.,

III.

;

—Wealden

circumorbitals

interoperculum

clavicle

PAET

size.

;

op.,

preoperculum

s.o.,

suborbitals

;

;

;

cl.,

;

p.t. }

and

clavicle;

operculum

s.t.,

(a)

left lateral (b) aspects,

[N.P. 6933.]

Hastings.

;

d.,

post-temporal

supratemporals

dentary;

orbit

orb.,

;

;

;

p.cl.,

Jr.,

pa., parietal;
sq.,

frontal;

postclavicular

squamosal.
I

s.cl.,

supra-

;

114

ACTINOPTEEYGII.
the lateral line are also deeply notched
scales are

;

the dorsal ridge-

acuminate from the beginning, and

many

of

the anterior dorso-lateral scales are very finely tuber-

Ruffor d

culated.

Coll.

P. 6341. Large head, somewhat fractured and abraded and wanting
The external bones are
the rostral extremity Hastings.
;

very coarsely rugose, without tuberculations

all

unworn

acuminate.

and

its

mouth

teeth of the roof of the

depth

operculum.

;

and the

are distinctly

The operculum has a sinuous anterior margin,
is slightly more than twice that of the subAt least six slender branchiostegal rays are

fixed to the epihyal
constricted mesially

;

;

the ceratohyal
the hypohyal,

is

long and

shown on each

much
side,

and noticed in Proc. Zool. Soc. 1893, p. 563, is short and
Behind and below
stout, with a deep transverse groove.
the head, the pointed and expanded inferior ends of the
clavicles are well exhibited, and a few of the anterior
scales remain.

P. 6342.

A

Beckles Coll.

smaller imperfect,

abraded and fractured head, dis-

playing in transverse section the structure of the jaws
Hastings.

The

gerous bones

section of the rostrum

and upper denti-

described and figured in Proc. Zool. Soc.

is

1893, pp. 560, 562, pi. xlix. fig. 4, and the small coronoid
bone of the mandible, shown on each side, is noticed, ibid.

P. 6343.

p.

563.

A

less imperfect,

Beckles Coll.

abraded head

;

Hastings.

Beckles Coll.

much abraded and fragmentary heads, one sliced
show the comparatively slight ossification of the inner
elements of the cranium ; Hastings.
Beckles Coll.

P. 6344-46. Six
to

P. 1124.

Waterworn specimen
anterior scales
occipital

of the cranium with some of the
and ring-vertebrae
Hastings. The ex;

and pro-otic bones are seen in contact, and the

coarsely cancellated structure of all the inner bones
displayed.

pair

The supratemporal plates,

are preserved,

cranium.

overlap the

of

is

which the median

hinder border of the

Egerton

Coll.

P. 7415. Hinder portion of head, with some anterior scales, showing
the small, triangular post-temporal bone and part of the
Sussex.

parasphenoid

;

Transferred from the Old Indian Museum, 1880.
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scales and
The snpratemporal plates are
not in symmetrical pairs, but three on one side of the
median line and two on the other. The operculum is

2401. Hinder portion of
ring-vertebrae

;

with some anterior

head,

Sussex.

coarsely tuberculated and the ascending process of the

suboperculum

is

P. 6566. Parasphenoid

and slender

long

margin of the former

is

;

extremity,

Hastings.

2) to L. mantelli

;

but

superior

BecJcles Coll.
(torn. cit. p.

264, pi. xxx.

Mantell

Tilgate Forest.

2528. Eight frontal ascribed by Agassiz
fig.

Mantell Coll.

processes with

lateral

2399. Left frontal ascribed by Agassiz
fig.

but the anterior

imperfect at each

bone,

showing the ascending
bifurcation

;

strongly sinuous.

{torn. cit. p.

3) to the so-called L.fittoni

;

264,

pi.

b.

Coll.

xxx.

b.

Tilgate Forest.

Mantell

Coll,

P. 7416-17. Left frontal and portion of right frontal; Hastings.

2217. Imperfect left operculum

;

Tilgate Forest.

2219. Imperfect right suboperculum

Dawson

Coll.

Mantell

Coll.

Mantell

Coll.

Tilgate Forest.

;

2209. Eight preoperculum, inner aspect; Tilgate Forest.

Mantell Coll
P. 7418. Eight preoperculum

;

Tilgate Forest.

2711. Ceratohyal; Tilgate Forest.

EnnisHllen

Coll.

Mantell

Coll.

2326. Three portions of dentition figured by Agassiz, torn. cit.
pi. xxx. a. figs. 4, 5, pi. xxx. c. figs. 2, 3 ; Tilgate Forest.

The

first

figure represents the greater part of the right

mandibular dentition with the comparatively small series
of teeth on the dentary bone ; the second specimen is the
middle portion of a vomer ; and the third specimen, shown
in the two last-named figures, is the pterygo-palatine
dentition apparently of the left side.

28412. Associated vomer,

ramus

left pterygo-palatine,

of a large individual

;

Mantell

Coll.

and right mandibular
The vomer shows
posterior teeth, with

Sussex.

the characteristically-arranged five

the smaller anterior teeth in four very irregular longitudinal series

;

the pterygo-palatine has a minute fourth

outer series of teeth

;

the bases of six small teeth of the

i2
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single series in the dentary bone are exhibited in the
mandibular ramus, and some of the outer splenial teeth

are broken away.

Mantell Coll.
i

P. 3516.

Fragmentary trunk with imperfect upper and lower
much worn, and also the opercular apparatus ;

dentition,

Tilgate Forest.
series,

Tbe pterygo-palatine

teeth are in three

and a few of the comparatively small dentary teeth
Enniskillen Coll,

are preserved.

Kg.

24.

rP°°r

op5&

vO

Q

O/

o9vsQ

(

o
Lepidotus mantelli

;

diagram of arrangement of

jaws, chiefly based
d.,

dentary

;

teeth, in

upon specimens Nos.

pt, pterygo-palatine

;

spl.,

upper (A) and lower (B)

P. 3516

and P. 6363.

splenial

;

v.,

vomer.

P. 3518. Rostral region of skull displaying vomerine and pterygoEnniskillen Coll.
palatine dentition ; Hastings.
P. 6363.

Five portions of dentition, comprising a vomer with
remarkably acuminate teeth, two left mandibular rami*

;
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one right mandibular ramus, and a fragment

;

Hastings.

The arrangement of the teeth of the vomer and one
BecTdes Coll,
splenial is shown in fig. 24.
P. 1126. Fragments of dentition; Sussex

2327, 2841, 2844, 28412

Egerton Coll.

(?).

Fragments of dentition

a.

Sussex.

;

Mantell
P. 4917. Eight pterygo-palatine and two fragments

;

Coll.

Hastings.

Dawson
P. 4995. Eight dentary showing three marginal teeth

;

Coll.

Hastings.

Presented by J. E. Lee, Esq., 1885.

2524. Eight

clavicle,

inner aspect

Tilgate Forest.

;

Mantell

Coll.

Fragmentary trunk, with hinder extremity of head;
BecMes Coll.

P. 6362.

Hastings.

23624. Crushed remains of head and anterior portion of trunk;

Perch Hill, Brightling,

Sussex.

The imperfect meta-

pterygoid and quadrate are shown in position on the

left

and the greater part of the hyomandibular is preserved on the right.
The left epihyal, ceratohyal, and
hypohyal are displaced and well shown in series and the
side,

;

uppermost, broad branchiostegal ray occurs immediately

The

behind.
scales are

and some of the postclavicular
and at the base of the pectoral fin on

clavicles

exposed

;

the right side there are five elongated basal bones.

Presented by Rev. Joseph Gould, 1849.
P. 6347. Anterior portion of trunk

BecMes

Hastings.

;

2676. Hinder portion of trunk, apparently noticed by Agassiz,
cit.

P. 6348

263

p.

;

Mantell

Tilgate Forest.

Coll.
torn,

Coll.

Fragment of trunk showing well-ossified ring-vertebrse,
with neural and haemal arches of the abdominal region

C.

Hastings.

The neural spine

of the arch,

and each ring

is

not fused with the pedicles

as preserved

P. 469. Portion of squamation figured by Agassiz,
fig.

4

;

Tilgate Forest.

36592. Portion of squamation

40319. Portion

of

seems to consist of

BecMes

four pieces.

;

Sussex.

squamation, finely serrated

;

torn. cit. pi.

Coll.

xxx.

c.

Egerton

Coll.

Dixon

Coll,

Tunbridge Wells.
Purchased, 1867.

—

;
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47984. Portion of squamation and some portions of the axial skeleton

;

locality

unknown.

Marsham,

Presented by the Ron. Robert

1877.

P. 1122. Portion of squamation, finely serrated; Tunbridge Wells.

Egerton
P.

3517 a-c. Three portions

of

Coll.

squamation, the third being a large

part of the caudal pedicle

;

Hastings and Tilgate Forest.
EnnisJcillen Coll,

P.

5129

a.

Portion of squamation

;

Horsham, Sussex.
Purchased, 1886.

The

Collection also comprises

from the Mantell and other

Most

following

of the

numerous detached

scales

and teeth

Collections.

Wealden specimens may

also probably

belong to L. mantelli, but they cannot as yet be specifically deter-

mined

:

P. 6349.

Abraded remains of small head and abdominal region,
showing the neural arches and well-developed ribs;
Hastings.
The flank-scales are not serrated.
BecMes Coll.

37240. Natural mould of hinder half of head and greater portion
of trunk of a small fish ; Eusthall Common, Tunbridge
Purchased, 1863.

Wells.

P. 6739, P. 6739 a. Yery small left premaxilla with five teeth and
the base of a sixth, and wanting the ascending process
also a still smaller right dentary

teeth

;

Hastings.

with similarly slender

Rufford

Coll.

47504. Vomerine and right pterygo-palatine dentition; Isle of
Wight. The teeth are arranged as in L. mantelli, but
some exhibit coronal rugae radiating from the apex to a
slight cingulum at the base.
Purchased, 1876.
40539.

Two

portions of mandible with smooth teeth

Sands, Isle of Wight.
P.

;

Hastings

Purchased, 1867.

1126 a-c. Three portions of mandible, with relatively small and
numerous outer splenial teeth, all smooth ; Isle of Wight.
Egerton Coll,

P. 7097. Fragment of dentition

;

Brook, Isle of Wight.
Purchased, 1894.
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P. 6363 a, b.

Two

portions of dentition,

relatively small

and well spaced

many

of the teeth being

Hastings.

;

BecJcles Coll.

Two waterworn

P. 1123, P. 1125.

portions of squamation

P. 7419. Scales

;

Lepidotus degenhardti, Branco.
W. Branco, Jahrb. preuss.

geol.

Landes-

viii., pi. ix. fig. 1.

anst. 1884, p. 183, pi.

1887. Lepidotus degenhardti,

W.

Branco, Abh. geol. Specialk. Preussen

u. Thiiring. Staaten, vol. vii. p. 330, pi.

1887. Lepidotus degenhardti, var. dubia,

W.

i.

Branco,

ibid. p. 332, pi. ii.

1-5.

Type. Imperfect fish

A

Coll.

Brook, Isle of Wight.

1885. Lepidotus degenhardti,

figs.

Isle of

;

Egerton

Wight.

large species

;

Museum,

Geological Survey

Berlin.

closely resembling L. mantelli, but apparently

somewhat deeper in proportion

Maximum

to its length.

width

of

operculum about two-thirds as great as its depth, and equalling
one-half the length of the head frontal profile very steep, slightly
;

convex.

External bones more

or

less

rugose or tuberculated.

Inner teeth short and stout, with a smooth and slightly acuminate
crown. Pin-fulcra very large pelvic fins arising midway between
;

the pectorals and the anal

;

anal

fin arising

opposite a point con-

siderably in advance of the hinder extremity of the dorsal.

Scales

showing a few oblique ridges beneath the enamel in their anterior
half principal flank-scales with two or three very large denticulations on the lower half of their posterior border ; dorsal ridge-scales
;

inconspicuous but acuminate.

Form. &f Log. Wealden Obernkirchen, Prussia.
Not represented in the Collection.
:

Lepidotus hauchecornei,
1887. Lepidotus hauchecornei,

Branco.

W. Branco, Abh. geol.

Specialk. Preussen

u. Thiiring. Staaten, vol. vii. p. 348, pi. iv. figs. 1, 2, pi. vii. fig. 1.

Type. Imperfect
region

A

;

fish,

wanting the greater part of the caudal

Geological Survey

species

Trunk deeply

of

moderate

fusiform,

Museum,
size,

Berlin.

attaining a length of about 0*5.

and head with opercular apparatus occupying

nearly one-quarter of the total length of the

ornamented with very

fish.

External bones

large, closely arranged tuberculations.

fulcra very large, but slender

;

pelvic fins arising

Fin-

midway between
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the pectorals and the anal ; anal fin arising opposite the hinder
Scales smooth, those of the flank with long,
portion of the dorsal.
slender posterior denticulations, which are numerous and closely-

arranged on the anterior part of the abdominal region, fewer be-

hind

;

principal flank-scales considerably deeper than broad

ridge-scales acuminate

;

dorsal

and conspicuous.

Branco recognizes a variety of this species in which the most

named L. haucheTo the same

anterior scales exhibit only sparse denticulations,
cornei var. paucidentata (Joe.

cit. p.

variety he also doubtfully assigns

L.Jlttonibj

W. Dunker, Monogr.

356,

pi. v. fig. 1).

some fragments determined

as

Norddeutsch. Wealdenbild. (1846),

p. 63, pi. xiv., pi. xv. fig. 8.
Sf Log. Wealden
Not represented in the

Form.

The following

much

:

Obernkirchen, Prussia.

Collection.

specifically indeterminable

resembling those of L. hauchecornei

specimen exhibits scales

:

28622. Opercular and pectoral region of a very large fish, with part
of the abdominal squamation; Purbeck Beds, Swanage.
The operculum measures 0*1 in maximum depth and 0*055
in maximum width, and is rugose though very sparsely

more than four times as deep as the
is similarly rugose and exhibits the
The serrations
usual antero-superior ascending process.
on the flank-scales are probably enlarged by imperfect
preservation, but they must nevertheless have been origi-

tuberculated.

It is

suboperculum, which

Purchased, 1853.

nally very conspicuous.

Lepidotus mawsoni, A.

Woodward.

S.

1860. Lepidotus, Sir P. Egerton, in S. Airport, Quart. Journ. Geol. Soc.
1-4, pi. xvi.

Woodward, Ann. Mag.

Nat. Hist. [6]

ii.

xv.

p. 135.

British Museum.
known only from detached
much thickened and deeply

Type. Detached scales

A

pi.

10-12.

1888. Lepidotus mawsoni, A. S.
vol.

5-13,

figs.

vol. xvi. p. 265, pi. xiv. figs.
figs.

large species

fragments.

Scales

;

scales,

teeth,

and

overlapping; prin-

cipal flank-scales with frequently discontinuous enamel, marked
with a few broad ridges and furrows radiating from the centre to
the hinder border, where they form feeble indentations none of
;

the scales serrated.

and comparatively
Form.

6f

Teeth, apparently of the same

small.

Loc. Cretaceous

:

Bahia, Brazil.

fish,

rounded

;
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P. 5534 a, b.

Two

type scales described,

loc. cit.

1888

;

Bahia.

Presented by Joseph Mawson, Esq., 1888.

P. 410, P. 412, P. 2280. Series of detached scales and teeth;
Plataforma, Bahia.
Presented by Joseph Mawson, Esq., 1881, 1882.
P. 7112. Twelve scales and two head-bones
Plataforma and Itacaranha.

;

from beach between

Presented by Joseph Mawson, Esq., 1893.

P. 7113. Scales

;

Itacaranha.
Presented by Joseph Mawson, Esq., 1893.

P. 7114. Scales

;

Pedra Furada Bay, Montserrat.
Presented by Joseph Maivson, Esq., 1893.

P. 7118. Scales

;

various localities near Bahia.
Presented by Joseph Mawson, Esq., 1893.

P. 7341. Thirteen scales figured in Quart. Journ. Geol. Soc. vol. xvi.

6-12,

pi. xiv. figs.

xv.

pi.

figs.

1-4, pi. xvi.

figs.

10-12.

Presented by Samuel AUport, Esq., 1894.
P. 7343. Scales

;

Presented by Samuel AUport, Esq., 1894.

Bahia.

P. 7340. Head-bone
pi. xvi. fig.

figured as a crocodilian scute,

9

;

loc. cit.

1860,

Bahia.
Presented by Samuel AUport, Esq., 1894.

P. 7342. Five head-bones

Bahia.

;

Presented by Samuel AUport, Esq., 1894.

P. 7344. Hyomandibular, remarkable for the thin laminar expansion of its hinder

margin below the upper articulation

Presented by Samuel AUport, Esq., 1894.

Bahia.

Lepidotus

(?)

pustulatus,

[Plate YIII.

Type. Associated scales

A large

species

;

British

known only by

fig.

sp. nov.

1.]

Museum.
scales,

0*035 in length in their exposed portion.

some of which measure
Scales moderately robust,

with a thin and sometimes discontinuous layer of enamel, marked
with irregularly-arranged, large, round shallow pits ; principal
flank-scales exhibiting a few broad ridges and furrows radiating
from the centre to the hinder border, where they form feeble (limitations

;

Form.

several scales
Sf

Loc.

much broader than

Cenomanian

:

Kent.

deep.
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Numerous

P. 21, P. 6201-a.

form and state of
by J. Griffith and said to pertain
eight shown of the natural size in PI. VIII,
Grey Chalk, Folkestone.
Gardner Coll., and Purchased, 1890.
scales, various in

preservation, discovered
to one fish,
figs.

P.

6201

b.

1 a-h

;

Large triangular bone fractured at the margin, found in

association with

The external surface

the above.

is

enamel and marked with large, rounded,
radiating ridges, more or less tuberculated.
destitute of

Purchased, 1890.

The following specimens

are not specifically determinable, but

appear to belong to Lepidotus

:

P. 1105. Imperfect small smooth scales

;

Rhaetic, Linksfield, Elgin.

Egerton
P. 2789. Tooth either of Lepidotus or Colobodus

;

Rhaetic,

Devonshire.
P. 1113. Scales;

Coll.

Axmouth,

Enniskillen Coll.

Kimmeridge Clay, Swindon,

"Wiltshire.

Egerton
P. 3619.

Remains

of

trunk described as the type specimen

onotus manseli, Egerton, Figs.

Remains, dec.

Kimmeridge

xiii.

&

iii.

of

Semi-

Descript. Brit. Organic

Geol. Surv. 1872). no. 8, pi.

Clay, Isle of Purbeck.

to Heterolepidotus
vol.

(Mem.

&

by K. A. von

Coll.

viii.

Doubtfully ascribed

Zittel,

Handb.

(1887), p. 205, and to Lepidotus by

Palseont.

Woodward

Sherborn, Catal. Brit. Foss. Vert. (1890), p. 112.
Ennishillen Coll.

P. 1541. Fragments

of similar fish;

Kimmeridge Clay,

P. 2269. Plaster

Isle

Egerton

Purbeck.
cast

of

imperfect

fish

about 0*9 in

apparently related to Lepidotus palliatus

;

of

Coll.

length,

Lower Kim-

meridgian (Lithographic Stone), Cirin, Ain, France.
Egerton

41800. Scale

;

Coll.

Cambridge Greensand, Cambridge.
Purchased, 1869.

P. 7232. Nine scales

47217.

Row

;

Cambridge Greensand.

of four prehensile teeth on bone

;

Jesson Coll.
Gault, Folkestone.

Gardner

Coll.
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46407.

Two

dental crowns

"Upper Greensand, Warminster.

;

Cunnington
P. 5523. Small fragmentary scales and teeth

Lower Greensand,

;

Purchased, 1888.

Godalming.
46383. Dental crown

Coll.

;

Lower Greensand, Seend, Devizes.
Cunnington

47172. Group of imperfect

scales

;

Jurassic,

Coll.

Nagpur, India.

Presented by Bev. Stephen Hislop, 1876.
P. 5156.

Two

teeth, type specimens of so-called Sphcerodus rugidosus

described and figured by Sir P. Egerton, Quart. Journ.
Geol. Soc. vol.i. (18-15), p. 167, with woodc. ; Cretaceous,

Egerton

Pondicherry, Madras.

47885

c.

Coll.

Similar tooth; Cretaceous, Pondicherry, Madras.
Presented by the Hon. Robert

Marsham, 1877.

P. 7420. Extremity of tail of the form named Lepidotus temnurus
by Agassiz (Edinb. New Phil. Journ. vol. xxx. 1841,
p.

83, and Comptes Eendus, vol. xviii. 1841, p. 1010,
Cretaceous, Serra de Araripe,
lemnurus);

misprinted

Purchased.

Brazil.

P. 7111.

Two

fragments of squamation and detached scales of
exhibiting an ornament of few radiating

moderate

size,

grooves

Cretaceous,

;

railway- cutting

from Santa Amaro, Bahia,

about two miles

Brazil.

Presented by Joseph

Mawson,

Esq., 1893.

P. 7115. Less ornamented punctate scales; Cretaceous, near Lagoa

Eedonda Station, on the Bahia and San Francisco Kailway, Timbo Branch, Brazil.
Presented by Joseph Mawson, Esq., 1893.
32580.

A

much-abraded

showing

ossified

head and anterior abdominal region,
hypohyals in section

;

Oxfordian, Dives,

Yaches-noires, Normandy.

The following

species have also

Tesson Coll.

been described, but most of them

are unsatisfactorily defined, and they are not represented in the
Collection

:

Lepidotus altaicus,
n.

s.

J.

V. Eohon, Bull. Soc. Imp. Nat. Moscou,
Jurassic ; Eiver
85, with figure.

vol. vi. (1892), p.

—

Kenderlyk, Maikantschatschai Mountains, Altai Eange,
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[Fish wanting

Siberia.

University

and extremity of

head

tail;

Museum, Moscow.]

Lepidotus agassizi, F. A. Eoemer, Verstein. Norddeutsch. Oolithengebirges, Nachtr. (1839), p. 53, pi. xx.

fig.

Eeferred

36.

minor by C. G. Giebel, Fauna d. Yorwelt,
Fische (1848), p. 191.
Purbeckian (Serpulit) ; near
to Lepidotus

—

Salzburg, Osterwald.

[Imperfect fishes.]

Lepidotus arenaceus, 0. Fraas, Wiirtt. Jahresh. vol. xvii. (1861),
Keuper (Bone-bed in Kieselp. 97, pi. i. figs. 9-11.

—

Hiitten, Wiirtemberg.

sandstein);

minable scales and jaw

W.

Lepidotus beyrichi,

[Generically indeter-

Museum.]

Stuttgart

;

Branco, Abh. geol. Specialk. Preussen u.

Thuring. Staaten, vol.
pi. v. fig. 2.

vii. (1887), p. 359, pi. iv. figs. 3, 4,
Lepidotus spinifer, W. Dunker, Programm

(?)

Biirgerschule Kassel, 1844, p. 41.
mantelli,

W. Dunker, Monogr.

(1846), p. 63,
(errore),
p.

181,

pi.

xv.

(?) Lepidotus

Lepidotus Jittoni,

fig. 9.

spinifer=

Norddeutsch. Wealdenbild.

W. Branco

Jahrb. preuss. geol. Landesanst. 1884 (1885),

pi. ix. fig. 2.

of squamation

;

—Wealden

;

Obernkirchen.

[Portions

(?=.£. degenhardti.)~]

Lepidotus breviceps, Sir P. Egerton, Quart. Journ. Geol. Soc.
x. (1854), p.

vol.

372, pi. xii.
Deccan, India.

(Kota Group);
scales

;

fig.

2.

—Lower

Jurassic

[Imperfect head and

Geological Society of London.]

Lepidotus calcaratus, Sir P. Egerton, Palaeont. Indica, [4] vol.
no. 2 (1878), p.

(Kota Group)
.

tion

;

;

3,

pi.

figs.

iii.

Deccan, India.

2,

3.

—Lower

i.

Jurassic

[Fragments of squama-

Indian Museum, Calcutta.]

Lepidotus deccanensis, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol.

vii.

(1851), p. 273,

gical Society of

pi.

x.v.—Ibid. [Trunk

;

Geolo-

London.]

Lepidotus decoratus, A. Wagner, Abh. k. bay. Akad., math.-phys.
CI. vol. ix

(1863), p. 626,

(Lithographic
fish

;

Stone);

Palseontologieal

pi. vi. fig.

2.—L, Kimmeridgian

Solenhofen.

[Nearly

complete

Museum, Munich.]

Lepidotus dentatus, F. A. Quenstedt, Flozgeb. "Wurttemb. (1843),
p. 236, and Lepidotus im Lias e (1847), pi. ii. fig. 3.

Upper Lias

;

Boll, Wiirtemberg.

[Imperfect fish

;

Tubin-

gen University Museum.]
Lepidotus eociguus, 0. G. Costa, Atti Accad. Pontan. vol.
(1864), p. 75,

pi.

xi. fig.

Akad. Wiss., math.-naturw.
Form. & loc. ?

viii.

2; F. Bassani, Denkschr. k.
CI. vol. xlv.

(1882), p.

235.—

;
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Lepidotus frondosus, L. Agassiz, Neu.es Jahrb. 1832,
Poiss. Foss. vol.

Lias

Zell,

;

ii.

pt.

near Boll.

p.

145, and

(1833-44), pp. 8, 268.— Upper
[Imperfect fish ; Hartmann Coll.]
i.

Lepidotus haydeni, J. Leidy, Proc. Acad. Nat. Sci. Philadelphia,
vol.

(1856),

viii.

Nebraska.

73.

p.

—Cretaceous

Bad Lands,

(?);

[Scale.]

Lepidotus intermedins, A. Wagner, Abh. k. bay. Akad., math.phys. CI. vol. ix. (1863), p. 627,

meridgian (Lithographic Stone)
complete fish
Lepidotus

[Nearly

Museum, Munich.]

Paheontological

783 (name

p.

vol. xv.

and Poiss. Poss. Bugey,
(name and figure only). L.

only),

—

pi. iii.

(1873), p. 15,

ii.

3.—L. Kim-

Solenhofen.

V. Thiolliere, Bull. Soc. Geol. France, [2]

itieri,

(1858),
pt.

:

pi. vi. fig.
:

Kimmeridgian (Lithographic Stone) Cirin, Ain, Prance.
[Imperfect head and anterior scales ; Lyons Museum.]
Lepidotus Jcoeneni, W. Branco, Abh. geol. Specialk. Preussen u.
Thiiring. Staaten, vol. vii. (1887), p. 373, pi. viii. figs. 1;

—

Kahleberg, near Echte. [Trunk,
TJ. Kimmeridgian
wanting head, paired fins, and caudal fin
Gottingen
4.

;

:

University Museum.]

Lepidotus Icevigatus, H. E. Sauvage, Bull. Soc.
vol. xxxiii. pt.

ii.

(1879), p. 25.

[Trunk wanting

Yonne, Prance.

Sci.

Nat. Yonne,

— Oxfordian
fins,

Le'zinnes,

;

with hinder por-

tion of head.]

Lepidotus lennieri, H. E. Sauvage, Bull. Soc. Geol. Normandie,
vol.

xiv.

Cap de

la

(1892), p. 33,

Heve, Havre.

Lepidotus longiceps, Sir P.
vol. x.

pi.

i.

—Lower

[Imperfect

Kimmeridgian;

fish.]

Egerton, Quart. Journ.

(1854), p. 371,

pi.

xii.

fig.

1.

[Pish wanting

(Kota Group) ; Deccan, India.

Geol.

—Lower

Soc.

Jurassic

tail

;

Geo-

logical Society of London.]

Lepidotus longidens,

J.

Cornuel, Bull. Soc. Geol. Prance, [3] vol. v.

—

pi. xi. figs. 1, 2.
Neocomian; Wassy,
[Pragment of marginal dentition.]
Lepidotus mohimonti, T. C. Winkler, Mem. Soc. Roy. Sci. Liege,
Upper Lias
[2] vol. iv. (1874), appendix pp. 3, 4, pi. i.
Saint Mard, near Yirton, Luxembourg.
[Imperfect fish.]

(1877),

p.

608,

Haute Marne.

—

(?=£.

elvensis.)

Lepidotus oblongus, L. Agassiz, Poiss. Poss. vol.
p.

259,

pi.

xxxiv.

a. figs.

1-3

;

ii. pt. i. (1837-44),
A. "Wagner, Abh. k. bay.

ix. (1863), p. 625.—L. KimStone) ; Solenhofen.
[Frag-

Akad., math.-phys. CI. vol.

meridgian (Lithographic

ments

;

Palaeontological

Museum, Munich.]
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Lepidotus occidentalism
vol.

J.

Leidy, Proc. Acad. Nat. Sci. Philadelphia,

73.— Cretaceous

(1856), p.

viii.

Nebraska.

[Scales

;

Academy

(?)

Bad Lands,

;

of Sciences, Philadelphia.]

Lepidotus pachylepis, Sir P. Egerton, Palaeont. Indica, [4] vol. i.
Lower Jurassic (Kota
no. 2 (1878), pt. 2, p. 2, pi. i.

—

Group) Deccan, India. [Fragmentary head and trunk
Indian Museum, Calcutta.]
Lepidotus roemeri, W. Dunker, Monogr. Norddeutsch. Wealden;

;

(1846), p. 65,

bild.

pi.

xv.

Lepidotus similis, C. G. Giebel,
p.

191.

fig.

10.— Wealden

;

Bredenbeck,

[Scale.]

Deister.

Fauna

d.

—Lower

Vorwelt, Fische (1848),

Kimmeridgian (Lithographic Stone);
[Indeterminable fins
Halle Museum.]

Solenhofen.

;

Lepidotus splendens

:

Pholidopliorus splendens,

C.

Struckmann,

Wealdenbild. Hannover (1880), p. 87, pi. iii. figs. 2-4.—
Purbeckian (Serpulit) ; Hanover. [Imperfect fishes.]
Lepidotus striatus, L. Agassiz, Poiss. Foss. vol. ii. pt. i. (1833-44),
Chalk; Vaches Noires,
pp. 9, 268, pi. xxxiv. a. fig. 4.

—

Normandy.
Paris

[Generically

Museum

indeterminable

squamation;

of Natural History.]

Lepidotus undatus, L. Agassiz, Poiss. Foss. vol.
pt.

pp. 9, 245, pt.

i.

Lias

;

Paris

ii.

p.

287,

pi.

ii. (1833-44),
xxxiii.— (?) Lower

Lyme Regis, Dorsetshire. [Hinder
Museum of Natural History.]

portion of fish

;

Lepidotus unguiculatus -minor, F. Bassani, Denkschr. k. Akad.
LepiWiss., math.-naturw. CI. vol. xlv. (1882), p. 236.
dotus minor, 0. G. Costa (error e), Atti Accad. Pontan.

Lepidotus unguicuG. Costa {error e), ibid. vol. viii. Append. (1864),
Cretaceous; Pietraroja,
p. Ill, pi. vii. figs. 2-5, 7-9.
[Indeterminable scales.]
Naples.
vol. vii. (1853), p. 11, pi. iv. figs. 1, 2.
latus, 0.

Lepidotus

virleti,

Foss. vol.

sand

;"

—

L. Agassiz, Neues Jahrb. 1833, p. 475, and Poiss.
ii.

pt.

Morea.

i.

(1833-44), pp. 9, 268.—" Upper Green[Indeterminable scales, undescribed.]

A restored figure of a large fish from the Upper Jurassic of
Chaux-de-Fonds, Neuchatel, named Lepidotus crassus, is recorded
by A. Jaccard

(Bull. Soc.

Sci.

Nat. Neuchatel, vol. xvi. 1888,
' Rameau
de Sapin,' the

as having been published in the

p. 44)
organ of the Club Jurassien, Neuchatel.

The present writer has
not been able to obtain this publication.
Miscellaneous teeth, probably for the most part of the genus
Lepidotus, have also been described under the following names
:
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Sphcerodus

(?) cylindricoides,

Oolithen-gebirges,

F. A. Boemer, Verstein. Norddeutsch.

Nachtr. (1839), p. 55.

—Pnrbeckian

;

Deister.
Splicer odus glohulosus, Pictet

Croix, pt.

i.

St. Croix.

&

Campiche, Foss. Terrain Cret.

7.— Middle

(1860), p. 73, pi. ix. fig.
[Tooth ; Campiche Coll.]

St.

Gault

Sphcerodus hybridus, subannidaris, submammillaris, subradiatus,

and tetragonus, G. von Mlinster,
(1846), p. 39.

— Corallian

SpTicerodus irregidaris,

(1844), p. 213,

Beitr. Petrefakt. pt. vii.

Lindnerberg, Hanover.

;

L. Agassiz, Poiss. Foss. vol.
pi. lxxiii. figs.

74-81

;

pt.

ii.

ii.

G. von Minister,

Petrefakt. pt. vii. (1846), p. 39; "W. Dunker,
Monogr. Norddeutsch. Wealdenbild. (1846), p. 66, pi. xv.
Oelingerberg, near Osnabriick,
fig. 21.
U. Jurassic
and Lindnerberg, Hanover. Wealden Schaumburg and
1
[Palseontological Museum, Munich.]
Ravensberg.
Sphcerodus semiglobosus, "W. Dunker, Monogr. JSTorddeutsch.
Beitr.

—

:

;

Wealdenbild. (1846), p. 66,

pi.

xv.

fig.

17.— Wealden

North Germany.

An indeterminable detached tooth, not of Lepidotus, from the
Cenomanian (Planerkalk) of Plauen, Saxony, is named Lepidotus
plauensis? by C. E. Fischer, Allg. deutsch. Naturh. Zeit. n. s.
vol.

ii.

(1856), p. 137,

fig. 1.

The undefined name Lepidotus

cottce is given by Agassiz (Poiss.
"
1844, p. 306) to unknown fossils from the " Chalk
A plaster cast of a portion
of Hohenstein, near Schandau, Saxony.
of Sphserodont dentition in the Enniskillen Collection (P. 7422)

Foss. vol.

is

ii.

pt.

i.

thus named, without reference to locality.
Gyrolepidotus schmidti (J. Y. Rohon,

Mem. Acad. Imp.

Sci. St.

Petersbourg, [7] vol. xxxvi. no. 13, 1889, p. 8, pi. i. figs. 4, 10,
13, 14) from supposed Permian in the province of Jenissei, Siberia,
is

described as related to Lepidotus

Academy

;

of Sciences, St. Petersburg,

but the type specimen in the
seems to the present writer to

be most probably an imperfect example of a Palseoniscid.

same remark applies

to Lepidopterus crassus

70ten Geburtst. E. Leuckarts, 1892,

Lower Permian

The

(H. Pohlig, Festschr.

from the
between Ambly-

p. 63, pi. vii. fig. 3)

of Thuringia, described as a link

pterus and the Semionotidae.
1

The Tertiary

teleostean fishes.

teeth noticed by Agassiz also under this

name

pertain to
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Genus

DAPEDIUS,

[Trans. Geol. Soc. (2) vol.

Leach {emend. Agassiz).
1822, p. 45 (Dapedium), and

i.

Agassiz, Poiss. Eoss. vol.

ii.

pt.

i.

1835, p. 181.]

Syn. Tetragonolepis, L. Agassiz (non Bronn), Poiss. Foss._vol.

1833-35, pp. 6, 181.
Amblyurus, L. Agassiz,

ibid.

ii.

pt.

i.

1836, p. 220.

JEchmodus, Sir P. Egerton, Quart. Journ. Geol. Soc.

vol. x. 1854,

p. 367.

Omalopleurus, 0. G. Costa,

Trunk much
form.

Ittiol. Foss. Ital.

1873, p. 59.

laterally compressed, cycloidal or very deeply fusi-

Head comparatively

small, with well-developed opercular

bones arranged in an arched series ; operculum deeper than the
preoperculum narrow and almost or completely
suboperculum
;

covered by the suborbitals, but

all

the other external bones

more

ornamented with tuberculations of ganoine a large gular
plate present. Teeth robust, styliform, with simple, bifid, or mamilliform apex, arranged in clusters within the mouth. Notochord
Pin-fulcra large and uuiserial.
Paired
persistent; ribs ossified.
fins small, and the pectorals situated well upon the flank ; dorsal
fin much elongated, arising about the middle of the back, and anal
or less

;

fin shorter,

slightly

opposed to the hinder half of the dorsal

forked.

Scales

quadrangular,

robust,

:

caudal

fin

ornamented with

tubercles dorsally and ventrally, nearly smooth or similarly orna-

mented on the

flanks,

and united by a peg-and-socket

at a slight rib-like thickening anteriorly

;

articulation

scales of the flank deeper

than broad, the others nearly equilateral, and the dorsal and ventral
ridge-series inconspicuous.

of Dcvpedius is well ossified, and there seems
have been a complete, or nearly complete, interorbital septum.
As seen in side view, the basicranial axis is sharply bent upwards
in front of the otic region ; and the basioccipital element is deep y
much excavated behind for the notochord, and longitudinally

The chondrocranium

to

grooved below for the basicranial canal. The divisions between
the elements of the cranium and the situation of the foramina for
the nerves have unfortunately not hitherto been distinguished ; but
clear that there was an ossified supraoccipital, with a vertical
median ridge behind, and there are robust ossifications in the preThe ethmoidal region terminates
frontal and postfrontal regions.
in front in a small blunt process, pierced transversely by a large
foramen ; it expands on each side, in advance of and below the preThe olfactory
frontal, into a great mass sheathed by the vomer.
nerve evidently passed through a foramen observable between the
it is
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prefrontal

and ethmoid, there being no elongation of this foramen
and Dajpedius thus differs from Amia while agreeing

into a canal

;

with Lepidosteus in the course of the olfactory nerves across the
The membrane-bones of the cranial roof form a
orbital cavity.
continuous shield, without vacuities
but a narrow rim of the
cranium projects behind the covering thus formed. In young
;

individuals the paired parietals, frontals, and squamosals are distinct,

and

this condition

sometimes persists in the adult

;

but more

usually these principal roof-bones soon become fused into a con-

Immediately in advance a pair of short and broad
and there is a small median plate
enveloping the ethmoid in front.
The premaxillae are separate,
small and short, apparently without any ascending process ; the

tinuous plate.

nasals meets in the middle line

maxilla

is

;

a long stout bone, with a slight spatulate expansion

and bounded above in its hinder two-thirds by a small,
narrow supramaxilla. A complete ring of circum orbital plates
surrounds the eye and there is also an incomplete suborbital series,
reaching from the squamosal to the hinder end of the maxilla, while
one isolated plate occurs immediately below the nasal opening, above
The parasphenoid
the suture between the maxilla and premaxilla.
is imperfectly known, but does not appear to have been dentigerous
the vomer, which is probably single, is furnished with a dense
The hyomandibular is eloncluster of comparatively large teeth.
gated and much laterally compressed, with a considerable expansion
above, but contracted in its lower half into a narrow bar with nearly
parallel anterior and posterior edges.
The symplectic and quadrate
are unknown, and the palato-pterygoid arcade can only be described
as delicate, with large teeth on its inferior margin, smaller tuberThe mandible is remarkably short
cular teeth on its inner face.
and deep, with a coronoid elevation, comprising distinct dentary,
The dentary
splenial, articular, and probably coronoid elements.
bears only the marginal series of teeth, and its postero-superior
portion is smooth and toothless where overlapped by the maxilla
the splenial is less deep, but more robust anteriorly, entering the
mandibular symphysis and bearing a cluster of teeth, which become
minute granules behind as the bone rises into the coronoid. The
angular bone is deep, fixed to the outer face of the articular, and
Notuniting with the dentary in a conspicuously zig-zag suture.
withstanding the prominence of the superficial ornament, the course
posteriorly,

;

of the sensory canals can scarcely be traced

;

but a groove for the

transverse commissure on the parietals and squamosals

&

is

seen,

and

nearly vertical groove occurs on the angular bone.

The opercular apparatus

is

complete, but the preoperculum

is
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only exposed on the cheek in

its

lower portion.

exhibits a feeble ascending process at its

The subopercnlum

antero-snperior angle;

is relatively large.
There are about six
broad branchiostegal rays; and a large broadly-oval gular plate,
marked by a V-shaped groove for the sensory canal, occurs in front,

and the interopercnlum

In the axial skeleton of the trunk the notochord must have been
and no traces of ossifications in its sheath have been
The neural and haemal arches, however, are all well
detected.
ossified at least superficially, and only the thickness of the squa-

persistent,

mation prevents their being frequently displayed. Throughout the
trunk as far as the middle of the caudal region, the neural spines
are not fused with their corresponding arches, this fusion taking
tail.
The first few neurals are
expanded at their upper end, though not supporting the stout ridge-scales, and directly apposed to their arches
the remaining neurals are more slender, taper below, and slightly
overlap their arches. The ribs in the abdominal region form a regular

place only in the hinder half of the
especially robust,

but do not reach the ventral border; the haemal spines

series,

in the caudal region are fused with their corresponding arches, are

sharply bent backwards, and exhibit a small triangular expansion

There are no intermuscular bones.

anteriorly at their base.

All the fins bear uniserial fulcra of moderate size

;

but the two

halves of the fin-rays at least in the median fins seem to be loosely

The number

apposed.

of the fin-supports in the dorsal

is proved to
no fusion of supports at
are small and delicate, but nothing

equal exactly that of the rays, and there
its

The paired

origin.

worthy of note

is

known

fins

is

in reference to the supports.

There

is

a

large post-temporal plate on each side articulated with the supraclavicle

and the long, arched

;

margin

clavicle exhibits its anterior

sharply bent inwards.

The scales in Dapedius have a broad peg-and-socket articulation,
but no sharply thickened rib on the inner face. The azygous ridgescale are not acuminate, except at the origin of the anal fin, where
a few are enlarged.

Most

of the

minor characters of Dapedius are very variable, and

subdivide the genus into well-defined species.
In the majority of forms, the scales are tuberculated only in the
anterior dorsal and ventral regions ; rarely the tuberculations extend
One group of species has the marginal teeth biover the flank.
cuspid, while another group has the same teeth unicuspid but in
observing this character it must be remembered that the former

it is

thus

difficult to

;

teeth

when

seen in side view

may

easily be

mistaken for the

There are also tolerably constant differences in the form

latter.

of the trunk,

—

;;
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though allowance must be made for the fact that this sometimes
deepens as the individual becomes aged. On the whole, the most
satisfactory classification of the species represented in the Collection

appears to be as follows
I.

:

Scales smooth on flanks.
(a)

Marginal teeth bicuspid.
Ornament very coarse, often rugae
finely serrated

;

scales

politus (p. 133).

•

Variety with more closely pectinated
radiatus

scales

Ornament

coarse,

few or no rugae

;

(p.

137).

scales

not serrated

orbis (p. 137).

Small feebly ornamented variety of the

same
Ornament

dorsalis (p. 138)
fine

and sparse

;

scales not

serrated
[b)

colei (p. 140).

,

Marginal teeth unicuspid.
Ornament coarse, sometimes rugae scales
;

punctatus

serrated

More elongated

species,

(p. 142).

with similar

ornament but more slender teeth
scales not serrated
Still

<

.

.

.

pholidotus (p. 145).

.

more elongated species, similarly
ornamented
flank-scales scarcely
;

deeper than broad, not serrated.

.

.

ccelatus (p. 147).

.

II. Scales all tuberculated.

Trunk about as deep

as long, four-and-a-

half times as deep as the caudal pedicle
teeth bicuspid

;

granulatus

scales serrated

(p. 148).

Equally deep trunk with more slender
caudal pedicle

magnevillei (p. 151).

Dapedius politus,
1822.

Dapedium politum, Leach,

pi. vi. figs.

1832.

Leach.

Trans. Geol. Soc. [2] vol.

Dapedium

politum, L. Agassiz,

Neues Jahrb.

xxv.

ii.

pt.

i.

p.

185,

fig. 1.

1835-44. Tetragonolepis confluens, L. Agassiz,
fig. 1.

p. 45,

p. 148.

1835-36. Dapedius politus, L. Agassiz, Poiss. Foss. vol.
pi.

i.

1-4.

[Head

;

ibid. p.

199,

pi. xxiii. a.

Museum.]

British

1835-43. Tetragonolepis speciosus, L. Agassiz,
[Nearly complete fish British Museum.]

ibid. p.

199,

pi. xxiii. b.

;

1836-44. Tetragonolepis leiosomus, L. Agassiz,

ibid. p.

202,

[Immature fish British Museum.]
1852. Dapedius politus, F. A. Quenstedt, Handb. Petrefakt.
1854. Dapedius politus, J. Morris, Catal. Brit. Foss. p. 324.
fig. 3.

pi. xxiii. a.

;

p.

202.
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1854. JEchmodus conjluens, leiosomus, speciosus, J. Morris,

ibid. pp.

316,

317.

1869. JEchmodus orbicularis, J. Morris, Geol. Mag. vol.

[Nearly complete fish

;

W. H.

vi. p.

337, pl.x.

Woodward &

Sherborn,

Huddleston

1890. Dapedius leiosomus, orbicularis, politus,

Coll.]

Catal. Brit. Foss. Vertebrata, pp. 58, 59.

Type, Imperfect

The type

fish.

species, attaining a

depth of trunk about equal to

and four times

fin)

Head with

its

length (exclusive of the caudal

as great as the depth of the caudal pedicle.

opercular apparatus occupying about one-quarter of the

the external bones in the adult ornamented with

total length;

very coarse tuberculations, closely arranged, more or
or even hollowed on the operculum,

Pelvic fins arising

partly bicuspid.

and the anal

;

midway between

the pectorals

dorsal fin with 30, and anal fin with 18 rays.

nearly smooth, with few minute transverse
;

less flattened

and often fused into shoit

Marginal teeth robust, partly unicuspid 7

vermiculating ridges.

tions

Maximum

length of about 0*4.

striae

Scales

and sparse puncta-

the hinder border delicately serrated.

The small specimens named Dapedius leiosomus differ from the
typical D. politus in their somewhat more elongated form and in
but they are proved
;
immature by the non-fusion of the parietal, frontal, and
squamosal bones. The Collection seems to exhibit every gradation
between these fishes and the large specimens commonly named

the sparseness of their tubercular ornament
to be

Tetragonolepis conjluens.

Form.

Sf

Loc.

Lower Lias

:

Dorsetshire.

All the following specimens were obtained from the
of

Lyme

P. 3555.

Eegis, Dorsetshire

Head

of large individual, with pectoral fin and anterior

abdominal scales

;

the type specimen of the so-called

Tetragonolepis confiuens described and figured

3550

a.

Eemains

by Agassiz y

EnnisJcillen Coll.

loc. cit.

P.

Lower Lias

:

of

head and abdominal region

of a similar fish.

Enniskillen Coll.
P. 3556. Imperfect fish 0-39 in length, with displaced facial bones

and wanting the anal fin.
cular and facial bones is

The ornament upon the operrelatively as coarse as in the

preceding specimen, but there
fusion of the tubercles.
ridge-scales

is less

tendency towards the

The tuberculations upon the

and the adjoining

dorsal

series are to a considerable

extent fused into longitudinal rugae.

Enniskillen Coll.

SEHIONOTID^.

173 (Mantell

Bemains of a

Cat.).

fragments of the

fish

135'

0*37 in length, showing only

Mantell

fins.

P. 1575. Imperfectly preserved fish about

portions of

all

the

#

375 in length, with
Egerton Coll.

fins.

18988. Head and much fractured trunk of a
length.

The

Coll.

fish

about 0*36 in

tuberculations are fused into rugae.

Purchased, 1845.
P. 3567.

Type specimen

of the so-called Tetragonol&pis speciosus,.

by Agassiz.

described and figured

EnnisJcillen Coll.

48012. Somewhat smaller but better preserved specimen, showing
broad bicuspid teeth in both jaws, and with the tubercular
ornament of the head, opercular bones, and dorsal ridge-

The characters

scales rarely passing into rugae.

squamation are well exhibited.
P.

of the

Purchased, 1877.

3554 a. Imperfect trunk and hinder portion of head
about 0-30 in length.

of a fish

EnnisJcillen Coll.-

P. 4399. Imperfect crushed and abraded specimen about 0*32 in
length, exhibiting a remarkable smoothness of part of the

opercular bones.

EnnisJcillen Coll.

P. 3550. Pish 0*32 in length, with imperfect fins

and abraded

squamation, showing both bicuspid and unicuspid teeth.

The

EnnisJcillen ColL

fin-fulcra are well exhibited.

35790. Specimen of the same size with caudal fin and well-preserved
squamation.
The head is much crushed, and there is
scarcely any tendency towards a fusion of the superficial

Purchased, 1860,

tuberculations.

39846. Specimen slightly smaller than the
part of the median

fins.

The

last,

wanting the greater

superficial tuberculations

Purchased, 1866.

are rarely fused into short rugae.
P. 4230, P. 4398.

Two

similar

but more imperfectly preserved
Enniskillen ColL

specimens.
P. 3539. Imperfect head of an equally large

fish,

showing jaws and
EnnisJcillen Coll.

dentition.

P. 3538. Another head, with extremely coarsely

marked opercular

apparatus. The ethmoidal plate and premaxillae are figured
in Proc. Zool. Soc. 1893, pi.

1.

fig. 4.

EnnisJcillen Coll.
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41158. Fish about 0*22 in length, with imperfect head and displaced
opercular bones.

19005. Similar

fish,

Purchased, 1868.

with imperfect snout.

Purchased, 1845.

P. 1572, P. 1576, P. 1582-85. Imperfect fish about 0-21 in length,
the head and trunk of a similar specimen wanting the

squamation of the caudal region, the head and abdominal
fish, and three small specimens about

region of another

0*17 in length.

Egerton

Coll.

P. 3552. Three imperfect fishes 0-19-0-2 in length. Enniskillen

Coll.

44858. Specimen 0*2

in length with well-preserved squamation

but imperfect head and

fins.

Presented by Benjamin Bright, Esq., 1873.

38530. Specimen of similar
P. 6. "Well-preserved

fish

of the paired

size,

more imperfect.

Purchased, 1864.

0*195 in length, wanting the greater part
Purchased, 1879.

fins.

P. 6335. Similar specimen with paired

BecJcles Coll.

fins.

44160. Pish 0*185 in length, displaying the

Purchased, 1873.

fins.

P. 3548. Slightly smaller but similar specimen.

38106. More imperfect
P. 3534.

fish

Enniskillen Coll.

0-165 in length.

Type specimen of the
described and figured by Agassiz,

Purchased, 1864.

so-called Tetragonolepis leiosomus
loc. cit.

Enniskillen Coll.

P. 1554 a, P. 1588 a.

Two

imperfect small fishes, 0-13 and 0*11 in

length respectively, the second exhibiting scales in the
dorsal region resembling those of D. radiatus.

Egerton

30864. Imperfectly preserved

fish

Coll.

about 0-13 in length.
Purchased, 1856.

P. 3535 a, b, P. 3537. Three small specimens 0*115 to 0-12 in length,

the third showing some pectinated scales in the anterior

part of the dorsal- region.

Enniskillen Coll.

39867. Specimen 0-11 in length, displaying pelvic and median

fins.

Purchased, 1866.
P. 4879. Comparatively well-preserved fish showing some denticulated scales.

30862. Stout specimen 0*098 in length.

Purchased, 1885.
Purchased, 1856.
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Somewhat smaller and more elongated

P. 3537 a.

fish.

Enniskillen Coll.
P. 6178. Imperfect

much

elongated fish 0*075 in length, in counter-

Purchased, 1890.

part.

Dapedius radiatus

(Agassiz).

1836-44. Tetragonolepis radiatus, L. Agassiz, Poiss. Foss. vol.
201, pi. xxiii.

p.

ii.

pt.

i.

a. fig. 2.

1854. JEchmodus radiatus, J. Morris, Catal. Brit. Foss. p. 317.

Type. Imperfect head and trunk

A

;

British

Museum.

only from the young of

small species or variety differing

D. politics (so-called D. leiosomus) in the prominence of the pectinaand crenulations on all the flank-scales. Whether or & not this

tions

character
to

due

is

to the superficial abrasion of the scales, still

remains

be determined.

Form.

Log.

Sf

Lower Lias

:

Lyme

Type specimen.

P. 468.

Egerton

28716. Head and lower portion

mented
35559.

Begis, Dorsetshire.

of the

trunk of an equally ornaPurchased, 1853.

fish.

A partially

Coll.

distorted specimen 0*115 in length, with crenu-

Purchased, 1855.

lated scales.

35722. Another feebly ornamented specimen 0"145 in length,
wanting the greater part of the head and ventral region.
Purchased, 1859.
P. 1564.

A

specimen much resembling the type, but with more

feebly

ornamented

scales

and exhibiting more of the
Egerton

trunk.
P.

3537

b.

Small comparatively elongated

fish

ornate scales.

Enniskillen Coll.

Dapedius orbis,

Agassiz.

1836. Dapedius orbis, L. Agassiz, Poiss. Foss. vol.
pi.

xxv.

Coll.

0*088 in length, with

ii.

pt.

i.

p. 218,

d.

1849. Dapidius orbis,

W.

Type. Fish, wanting

C. Williamson, Phil. Trans, p. 445.

tail.

A large species attaining a length of about 0*45. Maximum
depth of trunk nearly equal to its length (exclusive of the caudal
fin) and about four times as great as the depth of the caudal pedicle.
Head with

opercular apparatus occupying

somewhat

less

than one-
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quarter of the total length of the fish

mented with numerous
into rugae.
slightly bifid.

coarse,

;

the external bones orna-

rounded tuberculations not fused

Marginal teeth very stout and obtuse, the majority
Scales comparatively thick and nearly smooth, with

few sparse punctations and extremely

delicate transverse

striae

hinder border not serrated.

Lower Lias Leicestershire.
<Sr Loc.
The following specimens were all obtained from Barrow-on-Soar

Form.

P.

:

Two

7423-24.

fine large specimens,

much

fractured but exhibit-

ing the principal characters of the species.
P. 7425.

A

Purchased.

smaller more imperfect fish displaying one of the pelvic

and some

fins

P. 7426.

:

Purchased.

teeth.

Very imperfectly preserved head and trunk with

traces of

Part of the dentition is conspicuous, the tubercles
on some of the head-bones are shown in impression, and

the

fins.

a few of the haemal spines are exposed at the base of the
caudal

Purchased.

fin.

Two small specimens, the second wanting the caudal fin
and the greater part of the head, but displaying the ornament on some of the suborbital and opercular bones, many
well-preserved scales, and the dorsal and anal fins.

P. 3549-a.

Enniskillen Coll.

18789. Portion of small head and trunk showing the depth of the
dorsal fin.

Purchased, 1845.

Dapedius dorsalis

(Agassiz).

1836. Tetragonolepis dorsalis, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

p.

211,

pi. xxi. figs. 1, 2, pi. xxi. a. fig. 1.

1836. Tetragonolepis monilifer,
figs.

2-5.

[Fish,

L. Agassiz,

1844. Tetragonolepis striolatus,

ibid.

p.

212, pi. xxi. a.

Museum.]
L. Agassiz, ibid. p. 304 (name

wanting head

;

Bristol

only).

Museum.]
1854. JEchmodus dorsalis, J. Morris, Oatal. Brit. Foss. p. 316.
1854. Dapedius monilifer, J. Morris, ibid. p. 324.
1890. Dapedius dorsalis, Woodward & Sherborn, Catal. Brit. Foss.
[British

Vertebrata,

p. 58.

1890. Dapedius monilifer,
1890. Dapedius dorsalis,
n.

s.,

vol.

ii.

Woodward &

M. Browne,

Sherborn,

p. 202.

Type. Nearly complete

fish

;

ibid. p. 59.

Trans. Leicester Lit.

British

Museum.

& Phil.

Soc.
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A small species
but

maximum

Form

attaining a length of about 0*2.

depth of trunk usually less than

variable,

length (exclusive

its

of the caudal fin) in the proportion of about 6 to 7,

and equalling

approximately three and a half times the depth of the caudal pedicle.

Head with

opercular apparatus occupying nearly one-quarter of the

total length of the fish

;

the external bones almost smooth, with

very few small sparse tubercles, and the operculum also exhibiting
Marginal teeth bicuspid and robust. Scales
reticulated markings.
smooth, and the hinder border not serrated.

The young of Dapedius

orbis being as yet

unknown, it still remains

uncertain whether or not the small fishes described as D. dorsalis

should be thus interpreted.

Form.

Sf

Loc.

Lower Lias

" Gloucestershire " and Leicestershire.

:

P. 7421. Type specimen figured
said

to

by Agassiz,

loc. cit. pi.

xxi.

figs. 1,

Gloucestershire."

Possibly the locality intended

Signet, Oxfordshire,

where the Lower Lias

P. 467. Impression of fish imperfect dorsally, figured
loc. cit. pi.

xxi. a. fig. 1

;

Burford

is

occurs.

Old

Collection.

by Agassiz,

labelled " Gloucester."

Egerton
P. 1553, P. 3532.

on-Soar, Leicestershire.

A

much

fractured

0-077 and

its

fish,

Egerton
the

maximum

length (without caudal

Sf

1552

a.

;

Barrow-

EnnisMllen

depth of the trunk
0*088 ; BarrowEgerton

A large

Colls.

fin)

on-Soar.
P.

Coll.

Typical specimen in counterpart, labelled by

Agassiz, and showing bicuspid marginal teeth

P. 1552.

2;

have been " found in limestone near Byrford,

Coll.

specimen 0*2 in length, having the trunk as
Barrow-on-Soar. Tubercles occur on the
;

deep as long
cranial roof,

and there are bicuspid teeth in the jaw.
Egerton

P.

3530

x, P.

3531. Comparatively deep-bodied
is

0-13 in length,

Barrow-on-Soar. One side of the specilabelled " Tetragonolepis monilifer, Agass.," the

in counterpart

men

fish,

Coll.

;

other " Tetragonolepis striolatus, Agass.," both in Agassiz'

handwriting.

EnnisMllen

Coll.

P. 3530. Pour specimens variously imperfect; Barrow-on-Soar.

EnnisMllen

Coll.

—

;
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19430-31. A small trunk with opercular bones, in counterpart;
Barrow-on-Soar. Maximum depth of trunk 0*049, and
length (without caudal fin)

#

06.

Presented by the Earl of Aylesford, 1845.

40176.

A very

small fish displaying the reticulations on the oper-

culum

;

Purchased, 1866.

Barrow-on-Soar.

P. 7432. Small distorted fish

;

probably from Barrow-on-Soar.
Presented by

Edward

Gibson, Esq.

P. 4424. Greater portion of small fish with well-preserved pectoral
fin; Barrow-on-Soar.

Dapedius
1835. Dapedius
pi.

xxv.

colei,

b. figs.

Enniskillen Coll.

colei, Agassiz.

L. Agassiz, Poiss. Foss. vol.

1-7, pi. xxv.

Type. Imperfect head and trunk

A

species nearly equalling

of trunk about equal to

its

ii.

pt.

i.

pp. 195, 217,

c.
;

British

D. politus in

Museum.
size.

Maximum

depth

length (exclusive of the caudal fin) and

four times as great as the depth of the caudal pedicle.

Head with

opercular apparatus occupying nearly one-quarter of the total length

the external bones feebly ornamented with

fine, sparse, rounded
on the cranial roof on the radiating lines
Marginal teeth very robust, and the majority bifid.

tubercles, usually arranged

of growth.

comparatively thin, rarely exhibiting punctations,

Scales smooth,

and apparently not serrated.
This species seems to be satisfactorily defined, but in the case of
fragmentary and abraded specimens it is not always possible to
distinguish between those that may be placed here and examples of
D. punctatus, D. orbis, or immature D. granulatus.
Form. <$[ Log. Lower Lias Dorsetshire.
:

The following specimens were
of

Lyme

P. 3545.

Eegis

all

obtained from the neighbourhood

:

Type specimen described and figured by Agassiz, loc. cit.
The lower marginal teeth appear to
p. 195, pi. xxv. b.
be all bifid, and the right hyomandibular bone is well
exposed. The specimen is much abraded, and the opercular
bones are thus unusually smooth, while the lines of growth
of some of the scales are rendered conspicuous.
EnnisJcillen Coll.

P. 7427.

A

nearly complete but

figured

by Agassiz,

much

loc. cit. p.

fractured

217,

pi.

fish,

xxv.

described and
c.

Old

Collection.
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38529. Imperfect and much abraded large

fish,

39350. Specimen 0*35 in length,

much abraded but

A

displaying some

Purchased, 1864.

of the teeth.

37785.

wanting the caudal
Purchased, 1864.

fin.

smaller fish exhibiting relatively large tubercles on the
dorsal

and ventral

extending far upon the

scales, these

flank behind the upper portion of the operculum.

Purchased, 1863.
P. 1569-70.

Two

specimens about 0*36 in length, the

much

first

abraded and wanting the dorsal region of the trunk, the
second exhibiting the extension of the tubercles upon the
flank-scales as noted in no. 37785.

Egerton

Coll.

P. 3546, P. 3558. Three imperfect specimens, one showing the left
pectoral

Enniskillen Coll,

fin.

Fig. 27.

s.o

ir/--p°J°

Dapedius
ag.,

angular;

c.o.,

interoperculuni

colei

;

facial

bones of

circumorbitals
;

;

d.,

mx., maxilla;

%.,

A

eth.,

a.]

dermo-ethmoid

;

i.op.,

narial opening; na., nasal; orb., orbit;

pmx., premaxilla; p.op., preoperculum

35789.

[No. P. 3538

left side.

dentary;

;

s.o.,

suborbitals.

small fish 0-275 in length, somewhat abraded and broken.

Purchased, 1860.
P. 6397.

A

more imperfect small specimen.

BecJdes Coll.
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P. 4431.

Much

abraded and distorted head and trunk, showing

marginal teeth, probably of this species.
Enniskillen Coll.

40651. Imperfect head displaying dentition, with left pectoral fin
and some anterior scales.
Purchased, 1867.
P. 1557. Imperfect head with opercular apparatus.

Egerton Coll.

P. 1561. Portion of head and dentition.

Egerton

Coll.

P. 3538 a. Jaws, cheek-plates, and bones round the narial opening

shown

in natural position,

of the natural size in fig. 27.

Enniskillen Coll.

Dap e dins
pt.

ii.

p. 36, pi.

Bull. Soc. Sci.

Yonne,

vol. xlv.

iii.

Type. Nearly complete

A

milloti 9 Sauvage.

H. E. Sauvage,

1891. Dapedius milloti,

fish,

apparently abraded.

species attaining a length of about

trunk nearly equal to

Maximum

03.

length (exclusive of the caudal

its

four times as great as the depth of the caudal pedicle.

depth of
fin)

and

Head with

opercular apparatus occupying one-third of the length to the base
of the caudal fin

;

external bones apparently smooth.

Scales all

smooth. {Sauvage.)
Vassy, Yonne, France.
Sf Loc. Upper Lias
Not represented in the Collection.

Form.

:

Dapedius punctatus,

Agassiz.

1835. Dapedius punctatus, L. Agassiz, Poiss. Foss. vol.
pi.

xxv.

a., pi.

xxv.

1833-39. Tetrdgonolepis

[Head

;

British

6

figs.

ii.

pt.

i.

p.

192,

d, 7-9.

leachii,

L. Agassiz,

ibid.

pp. 7, 203,

pi. xxiii. d.

Museum.]

1848. Tetragonolepis striatus, H. G.

Bronn

(ex Agassiz, MS.), Index

Palseont. p. 1261.

W.

1849. Pholidotus leachii,

C. Williamson, Phil. Trans, p. 444.

1852. Dapedius punctatus, F. A. Quenstedt,
pi. xvii. fig.

Handb. Petrefakt.

p.

202,

2 (in part).

1853. Dapedius punctatus, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol. ix. p. 275, pi. xi. fig. 2.
1854. JEchmodus leachi, J. Morris, Catal. Brit. Foss. p. 316.

1854. Dapedius punctatus, J. Morris, ibid. p. 324.
(?) 1858. Dapedius leachii, F. A. Quenstedt, Der Jura, p. 227,
figs. 3, 4. pi.

xxxii.

pi.

xxix.

fig. 7.

1890. Dapedius leachi and

D. punctatus, Woodward

Brit. Foss. Vertebrata, pp. 58, 59.

Type. Nearly complete

fish

;

Oxford Museum.

&

Sherborn, Catal.

—
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A

species equalling

D. politus in

Maximum

size.

depth of trunk

somewhat less than its length (exclusive of the caudal fin) and a
little more than three times as great as the depth of the caudal
pedicle.

Head with

opercular apparatus occupying nearly one-

total length of the fish

quarter of the

the external hones orna-

;

mented with rounded, sharply defined tuberculations

of moderate

sometimes elongated, rarely fused into short rugae. Marginal
Scales smooth, with few sparse puncteeth large and unicuspid.
size,

tations;

hinder

the

border delicately

serrated,

the

serrations

becoming especially conspicuous in the middle of the caudal region.
The form of the operculum is apparently not constant, but in

most of the specimens assigned to D. punctatus it is relatively
narrower and deeper than in the type species.
Form, fy Loo. Lower Lias Dorsetshire. Upper Lias Wiirtem:

:

berg.

Unless otherwise stated, the following specimens were
of Lyme Regis

from the neighbourhood

all

obtained

:

19486. Imperfect head and trunk, wanting the greater part of the
Purchased, 1845.
fins, but displaying the squamation.

The operculum
35793. Well-preserved fish with imperfect fins.
measures 0*045 in maximum depth and 0*03 in maximum
width

:

the upper end

many

tapering, and

is

arched forwards, rounded, and

of the superficial tuberculations are

Purchased, 1860.

elongated.

36258. Another fine specimen relatively more elongated (apparently

by

distortion).

The operculum

is less

to its breadth than in no. 35793,

deep in proportion

and there

is

more ten-

dency to the elongation of the superficial tuberculations.

The

tubercles

upon the cranial roof exhibit frequent fusion

into continuous series.

Purchased, 1862.

P. 3554. Nearly complete fish 0*39 in length, with an operculum
of

the same form as no. 35793, more sparsely tuber-

culated.

The marginal teeth are unicuspid, and very
The scales of the lateral line exhibit

long though robust.

crescentic perforations

;

and there are traces of a superior

lateral sensory canal, not perforating the scales it traverses,

but passing through pairs of elongated tubercles.
Enniskillen Coll,
P. 2053. Imperfect large specimen in septarian nodule, labelled
Tetragonolepis leachi

by Agassiz.

Egerton

Coll.
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Much

fractured large specimen showing the characteristic

operculum and teeth, and traces

of

the superior lateral
Beckles Coll.

line.

P. 3566. Fish 0-32 in length, with comparatively hroad operculum.

Enniskillen Coll.

37774. Imperfect

fish

about

033

in length.

Purchased, 1863.

40089. Fish 0-3 in length, with abraded and fractured head-bones,
but displaying the marginal teeth.
Purchased, 1866.
42435. Head and anterior flank-scales, the type specimen of Tetragonolepis leachi described and figured by Agassiz, loc. cit.

The

relatively large size of the tubercles

of the snout

is

upon the bones

well shown.

Presented by Kenneth Murchison, Esq., 1872.

44859. Remains

of

head and anterior

flank-scales.

Presented by Benjamin Bright, Esq., 1873.
P. 350.

Head and abdominal
of this species.

region of a small individual probably

Tuberculations are almost absent upon

the suboperculum and the lower portion of the operculum,

and some of the
Very large median
and the vertical series

perhaps in consequence of abrasion

;

large unicuspid teeth are conspicuous.
scales occur in front of the anal fin,

of flank-scales above the base-line of this fin are slightly

Purchased, 1881.

reflexed forwards.

41214.

fish 0-245 in length, with comparatively feeble
ornament, and displaying large unicuspid teeth in the

Small

mandible.

Purchased, 1868.

P. 3570.

More

imperfect small specimen.

Enniskillen Coll.

P. 7428.

Much

abraded small specimen probably of this species.

18514. Imperfect head and trunk of a fish about 0-35 in length,
displaying the operculum and facial bones, the marginal

and a large portion of the squamation ; Upper Lias,

teeth,

Boll, Wiirtemberg.

P. 1592.

Purchased, 1844.

Head

vertically crushed

snout

;

with some

and wanting the extremity of the
and dorso-lateral

of the anterior dorsal

scales.

P. 3540. Small head with dentition.

Egerton

Coll.

Enniskillen Coll.

39144. More imperfect small head with dentition. Bowerbank

Coll,
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36883. Head wanting mandibular ramus and

facial

bones of the

displaying those of the right side from within.

left side,

The outer teeth are the largest, with a simple obtuse
apex, and many of the inner teeth are either indented or
slightly bifid.
The vomer exhibits relatively large stout
teeth, and the outer edges of the pterygoid arcade and
splenial are similarly armed
but on the inner face of the
;

two

merely small tubercles,

latter elements the teeth are

The epihyal

much

is

the ceratohyal

is

contracted at

its

proximal end, and

remarkably short and deep.
Purchased, 1862.

Remains

P. 1589.

of mandible

and portions

of

surrounding bones.
Egerton Coll,

Dapedius angulifer
1832-33. Tetragonolepis

and Poiss. Foss.

vol.

ii.

pt.

(Agassiz).

L. Agassiz, Neues Jahrb. 1832, p. 147,

trailli,

i.

p. 7.

1835-36. Tetragonolepis angulifer, L. Agassiz,

ibid. p. 213, pi. xxii
1854. jEehmodus angulifer, J. Morris, Catal. Brit. Foss. p. 317.

Type. Nearly complete

A species

fish.

Maximum

attaining a length of about 0'5.

trunk not quite equal to

its

somewhat more than three and a half times
of the caudal pedicle.

smooth, none

much

depth of

length (exclusive of the caudal

fin)

as great as the

Marginal teeth unicuspid.

and

depth

Scales of flank

deeper than broad, and each marked externally

with a triangular depression of which the base coincides with the
hinder border while the apex

is

turned forwards.

{Agassiz.}

Lower Lias Stratford-on-Avon, Warwickshire.
Known only by the unique type specimen, which cannot now be

Form,

fy

Loc.

:

traced.

Dapedius pholidotus,

Agassiz,

1832. Tetragonolepis pholidotus, L. Agassiz, Neues Jahrb. p. 147.
(?) 1832. Tetragonolepis heteroderma, L. Agassiz, ibid. p. 147.
t

1833-44. Tetragonolepis pholidotus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

pp. 7, 207, pi. xxiii. e. fig. 2.
(?) 1833-44. Tetragonolepis heteroderma, L. Agassiz, ibid. pp. 7, 206,
pi. xxiii. e. fig. 1.
[Portion of squaniation Hartmann Coll.]
;

1843. Tetragonolepis pholidotus, F. A. Quenstedt, Flozgeb. Wiirttemb.
p. 238.

1852. Dapedius pholidotus, F. A. Quenstedt, Handb. Petrefakt.
pi. xvii. figs. 1,

p.

3-5.

1854. jEchmodus pholidotus, J. Morris, Catal. Brit. Foss. p. 317.
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1858. Dapedius pholidotus, F. A. Quenstedt, Der Jura, p. 228,
figs. 1-7.
1860. Tetragonolepis pholidotus, A.

Wiss.

Wagner, Sitzungsb.

pi.

k. bay.

xxxi.

Akad.

p. 41.

Type. Imperfectly preserved fish Stuttgart Museum.
A small species, attaining a length of about 025-03.
;

Maximum

depth of trunk three-quarters as great as its length (exclusive of
the caudal fin) and equalling nearly four times the depth of the

Head with

caudal pedicle.

opercular apparatus occupying one-

quarter of the total length of the

fish;

the external bones ornamented

with numerous large, rounded tuberculations, sometimes fused into
Marginal teeth
short rugse on the cranial roof and facial bones.
Scales smooth or faintly
unicuspid and comparatively slender.
wrinkled in the anterior

half,

and the hinder border not serrated

tuberculations absent on all the ventral scales except the ridge-

where they are represented chiefly by elongated rugae.
Form. Sf Loc. Upper Lias Wurtemberg and Normandy.

series,

:

36049. Typical specimen about 0*275 in length, wanting the bones
on the exposed left side of the head, the paired fins, the
dorsal fin,

and the greater part of the anal

P.

1574

fin

;

Lias

e,

Purchased, 1861.

Metzingen, near Eeutlingen.

1563 b, C, P. 1573. A similar specimen showing the
marginal teeth and part of the cranial roof; also two

a, P.

very imperfect fishes wanting the dorsal region and a

fragmentary small specimen

Ohmden, near

;

Boll.

Egerton Coll.
P. 3568-9. Three large fishes with imperfect

fins, all showing part
and one well displaying the squamation
also remains of a small head, with the impression of some
anterior scales and a pectoral fin
Ohmden.

of the dentition

;

EnnisJcillen Coll.

P. 4401. Another imperfect large

fish,

exhibiting an inner view of

the left opercular and branchiostegal apparatus

;

Ohmden.

Enniskillen Coll.

18512. Head and the greater part of the squamation of a large
individual Ohmden.
Some of the teeth and the superficial ornament are well shown.
Purchased, 1844.
;

19660-61.

Two

very imperfect

fishes,

exhibiting part of the super-

ficial

ornament and a large portion of the squamation;

Boll.

Purchased, 1845.

;
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22525. Remains of head and abdominal region, with the pectoral
fin and some of the superficial ornament in impression;
Purchased, 1848.

Boll.

P.

1563

Portion of squamation

d.

Egerton

Boll.

;

The following specimens bear the

specific

name

of Dapedius

ovcdis (Tetragonolepis ovalis, L. Agassiz, Poiss. Foss. vol.

1836,

209,

p.

and were

pi. xxi. fig. 3),

Coll.

pt.

ii.

also referred to the

i.

genus

JEchmodus by Egerfcon (J. Morris, Catal. Brit. Toss. 1854, p. 317).
They seem to differ only from D. pholidotus in the slightly more
elongated form of the trunk, and are regarded as constituting
a variety of this species by Quenstedt (Handb. Petrefakt. 1852,
p.

203).

P.

1563

Type specimen

a.

Agassiz,
P. 3572.

loc. cit.

Head and trunk

D. ovalis described and figured by
Egerton Coll.

of

Boll.

;

of a fish about 0*22 in length, wanting

the caudal pedicle and

fin,

labelled

by Agassiz

Ohmden.

;

Enniskillen Coll.
P.

1563

e.

Specimen 0*17 in length, chiefly shown as an impression
Egerton

Boll.

P. 3571. Impression of slightly larger fish, labelled

Ohmden.

Coll.

by Agassiz;

EnnisJcillen Coll.

32448. Fine specimen about 0-145 in length to the base of the caudal
fin, wanting the greater part of the fins ; Upper Lias,
Curcy, Normandy.

The

and squamosal

parietal, frontal,

bones are separate.

Dapedius

Tesson Coll.

caelatus, Quenstedt.

1858. Dapedius caelatus, F. A. Quenstedt,

Der Jura,

p.

226,

pi. xxviii.

figs. 1, 2.

1860. Tetragonolepis caelatus, A.

Wiss.

Wagner, Sitzungsb.

k.

bay. Akad.

p. 40.

Tubingen University Museum.
Length
of trunk (exclusive of the caudal fin) one and a half times as great
as its maximum depth, and the latter equalling thrice the depth
Head with opercular apparatus occupying
of the caudal pedicle.
somewhat less than one-quarter of the total length of the fish the
external bones ornamented with very coarse rounded tubercles,
usually fused into short rugse, which are directed nearly horizontally
Type. Nearly complete

An

fish

;

elongated species, attaining a length of about 0*45.

;

l2
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on the opercular and cheek-plates.
marginal series of the mandible.

Teeth robust, unicuspid in the
Tubercles on the dorsal and

ventral scales very coarse and usually fused into rugae
of the flank scarcely deeper

the scales

;

than broad, not serrated, and covered

with smooth enamel, which exhibits a coarse rugosity or digitation
towards the anterior border.

Form.

Sf

Upper Lias

Log.

:

Wiirtemberg.

19659. Pish about 0-43 in length, with very imperfectly preserved
head and abdominal region, but displaying the general

form and proportions and some of the

scales

Boll.

;

Purchased, 1845.

19659

a.

More imperfect
mation,

the

fish,

in counterpart, exhibiting the squa-

operculum and suboperculum, remains of

some of the head-bones, and the lower marginal teeth
Purchased, 1845.

Boll.

P. 7429. Similar specimen with well-preserved scales

and opercular
Purchased.

bones.
P. 2015-6.

Two

Egerton

imperfect specimens.

Dapedius granulatus,

Agassiz.

1835. Dapedius granulatus, L. Agassiz, Poiss. Foss. vol.
pi. xxv. figs. 2-6.

1836-43. Tetragonolepis pustulatus, L. Agassiz, ibid.
[Anterior portion of fish ; British Museum.]
1849. Dapidius granulosus,

W.

Coll.

ii.

pt.

i.

p.

190,

p. 201, pi. xxiii.

c.

C. Williamson, Phil. Trans, p. 445,

pi. xl. figs. 5, 6.

1854. JEchmodus pustulatus, J. Morris, Oatal. Brit. Foss. p. 317.
1888. Dapedius cy chides, W. Deecke, Mittheil. Comm. Geol. LandesUnters. Elsass-Lothringen, vol.
fish

;

collection of

Herr

1890. Dapedius granulatus,

Fiirst,

i.

p.

209,

pi.

[Nearly complete

iii.

Buprechtsau, near Strassburg.]

Woodward &

Sherborn, Catal. Brit. Foss.

Vertebrata, p. 58.

Type. Imperfect head and anterior abdominal region

Museum.
The largest known

species, attaining a length of 0-6.

depth of trunk equalling or slightly exceeding
of the caudal fin)

its

Head with

Oxford

Maximum

length (exclusive

and about four and a half times

depth of the caudal pedicle.

;

as great as the

opercular

apparatus

occupying one-quarter of the total length of the fish; the external
bones ornamented with numerous coarse, rounded tuberculations,
very rarely fused into rugae.

Marginal teeth

stout, the majority

—

;
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and

•obtuse

slightly bifid.

Scales of the abdominal and part of the

ornamented at least in their anterior half with
coarse tuberculations, which are often flattened, closely arranged,
and in part fused into rugae hinder border conspicuously serrated
in young specimens, smooth or nearly so in adults.
The type specimen of the so-called D. cycloides was obtained
from the " Angulatus-kalk " of Steinburg, near Zabern, Lower
caudal region

all

;

Alsace.

Form.

Sf

Log.

Lower Lias

Dorsetshire and Alsace-Lorraine.

:

All the following specimens were obtained from the neighbour-

hood

of

Lyme

Regis, Dorsetshire

:

P. 3561. Type specimen of the so-called Tetragonolejpis pustulatus,
described and figured by Agassiz,

Eemains

loc. cit.

of

the head and anterior abdominal squamation are shown,

but teeth are wanting.

19004

EnnisTcillen Coll.

a.

Eemains of the head and greater portion of the trunk of
a large fish probably about 0*6 in length.

Johnson
pt.

i.

p.

Collection,

noticed by Agassiz, op.

From
cit.

ii.

Purchased, 1845.

201.

40351. Large specimen, much elongated by distortion and
playing the caudal

the

vol.

dis-

Purchased, 1867.

fin.

P. 5937. Fine specimen 0*55 in length, showing the obtuse, bifid
marginal teeth. The scales are not serrated, and many
of the tubercles on the flank are fused into short rugae.

Purchased, 1889.

P. 3563. Well-preserved fish about 0-475 in length. As in the
former specimen, none of the scales exhibit serrations.
Enniskillen Coll.

P. 3564.

An

equally large imperfect fish displaying the dorsal and

fins.
The tuberculations upon the cranial roof
and flank-scales are partially fused into short rugae.

caudal

Enniskillen Coll.
P.

3564

a.

Imperfect head and trunk wanting the dorsal region

the ornament consisting of rounded tubercles, rarely fused

except on the ridge-scales.

Enniskillen Coll.

P. 3562. Imperfect and distorted remains of the head and abdominal
region of an equally large

fish.

P. 3564 b. Fragmentary trunk with skull.

P. 1577. Fine specimen 0*42 in length.

Enniskillen Coll.
EnnisTcillen Coll.

Egerton

Coll.
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35791. More imperfect fish of the same
flank-scales from the attached

Much-broken and abraded

P. 420.

fish,

size,

exhibiting some of the

face.

Purchased, I860.

equally large.

Presented by F. Seymour Haden, Esq., 1882.

36046. Imperfect head and anterior scales of a similar fish.
Purchased, 1861.

Two specimens about 0-4 in length, the first
wanting the greater part of the fins, the second having
lost much of the scale-ornament by abrasion.

P. 3544, P. 3565.

EnnisJcillen Coll.

32494. Similar

fish

much

crushed

and distorted in the dorsal
Purchased, 1857.

portion.

P. 7430. Imperfectly preserved fish 0'35 in length, wanting

greater part of the dorsal and anal
P. 1578. Equally large specimen,

the

Purchased.

fins.

somewhat abraded and distorted,
fins and the lower mar-

but with well-preserved median

Egerton

ginal teeth.

40850.

A

smaller specimen, shortened by crushing, displaying the

Purchased, 1867.

fulcra of the right pelvic fin.

P. 1579. Small head

and trunk, much abraded, without

fins.

Egerton
P. 6063.

Coll.

Remains of branchiostegal

rays, the left clavicle,

Coll.

and a

well-preserved portion of the anterior ventro-lateral squa-

mation of a large fish, showing the partial fusion
ornamental tubercles into rugae.

of the

Presented by F. Harford, Esq., 1889.

35794. Abraded remains of the head and abdominal region of a
small individual, probably about 0*27 in length, exhibiting
the serration of the hinder margin of the scales.

Purchased, 1860.
P. 4400. Well-preserved head and abdominal
individual.

P. 1555.

Much

region of

a small

EnnisJcillen Coll.

abraded and fractured small head and abdominal

region, remarkable for the fineness of the granulation on

the opercular bones.

Egerton Coll.

—

—

:
;
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Dapedius magnevillei,
1833-36. Tetragonolepis magneville, L. Agassiz,
pt.

Poiss. Foss. vol.

ii.

pp. 7, 214, pi. xxiv.

i.

1852. Dapedius magneville, F. A. Quenstedt, Handb. Petrefakt. p. 203.

Type. Nearly complete

A
its

fish

;

Caen Museum.

Maximum

species of moderate size.

length (exclusive of the caudal

fin)

Head with

as the depth of the caudal pedicle.

much

occupying
fish;

than one-quarter

less

depth of trunk equal to

and about

six times as great

opercular apparatus

of the total length of the

the external bones ornamented with distinct tuberculations.

All the scales, except those towards the end of the

tail,

ornamented

with sparsely arranged tubercles.

Form.

Sj-

P. 7431.

Upper Lias

Loc.

Normandy.

:

Very imperfectly preserved fish, about 0-33 in length said
to have been obtained from Caen, but probably from
;

Curcy.

Tesson Coll.

As already pointed out
[6] vol.

i.

1888,

form the basis
Poiss. Foss. vol.

(A. S. "Woodward, Ann. Mag. Nat. Hist.

p. 356), vertically

of
ii.

the so-called

pt.

i.

1836,

p.

crushed specimens of Dapedius
genus Amblyurus (L. Agassiz,

and the following are similar
determined

A

220).

stomus (Agassiz, ibid. p. 220, pi. xxv.
from the Lower Lias of Lyme Eegis,
fossils

single species,

e), is

A. macro-

founded upon specimens

now in the Oxford Museum
which can only be generically

:

35564, 35788.

Two

crushed and distorted fishes showing ventral

aspect, the first
bifid teeth

;

and displaying

small, the second large

Lower

Lias,

Lyme

Eegis.

Purchased, 1860.

36338. Another example, ventral aspect, wanting
bifid teeth

;

Lyme

tail

but showing

Purchased, 1862.

Eegis.

P. 1562. Similar specimen, showing paired fins anduniserial fulcra

Lyme
P. 3574.

Two more

Coll.

fragmentary specimens, ventral aspect, showing

the caudal fin
P. 2024.

Egerton

Eegis.

;

Lyme

Enniskillen Coll.

Eegis.

More imperfect smaller example,
Lower Lias, Street, Somersetshire.

The following fragmentary specimens

labelled

by Agassiz
Egerton

;

Coll.

of Dapedius, though also

specifically indeterminable, are of interest as illustrating anatomical

characters or showing the distribution of the genus

:

;
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P. 1587.

An

imperfect

much

elongated

displaying the neural

fish,

and hasmal arches of the trunk and the pelvic tin-supports,
partly used in the restoration, fig. 26, p. 131 Lower Lias,
;

Lyme
P. 3542-a.

Egerton

Regis.

Two

fragmentary

Coll.

with some anterior scales,
&c, from below Lyme Regis.

heads,

displaying the mandible,

;

EnnisMllen

Coll.

P. 3541. Pine cranium, described and figured by the present writer
in Proc. Zool. Soc. 1893, p. 564, pi.

1.

fig.

3

Lyme

;

Eegis.

Ennislcillen Coll.

P. 1535. Laterally-compressed

cranium showing vomerine teeth,
of trunk exhibiting the separate,

with anterior neural arches
distally

expanded neural spines

;

Lyme

Regis

do not overlap, the neural arches.

Very small cranium,

P. 1537 a.

side

view

The

(?).

apposed

so far as preserved, are directly

spines,

to,

Egerton

Lyme

;

Regis.

Egerton
P.

1589

a.

Imperfect right maxilla, premaxilla, and dentary

;

Lyme

Regis.

Coll.

Lyme

Egerton

Regis.

P. 3551. More remains of jaws;

and
Coll.

Coll.

Ennislcillen Coll.

P. 4877. Fine right mandibular ramus, inner aspect, showing both
dentary and splenial entering the symphysis Lyme Regis.
;

The

splenial teeth are

P. 1536, P. 1557 a.

Lyme

mammillated.

Two more
As

Regis.

imperfect

Purchased, 1885.

left

mandibular rami

in the previous specimen, the splenial

has the appearance of being forked behind and rising into

Egerton

the coronoid process.

Coll.

P. 4423. Imperfect small fish 'displaying the axial skeleton of the

trunk

;

Lyme

Regis.

The neural

spines are free as far as

the middle of the caudal region, but then become fused

The

with the corresponding arches.

ribs,

though robust,

do not extend to the ventral border of the trunk.

The

haemal spines in the caudal region meet their supporting
arches at a considerable angle, are fused with them, and
exhibit a small triangular expansion anteriorly below the

point of union.

EnnisJcillen Coll.

P. 1556 a. Portion of trunk showing ribs, neural arches, and the

inner aspect of the squamation

;

Lyme

Regis.

Egerton Coll.
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P. 1592. Anterior fragment of fish displaying broad, ornamented
dorsal ridge-scales, each apparently the result of the fusion
of about three pairs of scales with the

Begis
P. 515.

median one

Lyme

;

Egerton

(?).

Fragment of squamation

labelled

Coll.

Dapedius micans by

Agassiz and intended to be the type specimen of that

named

species,

in list in Poiss. Foss. vol.

304; Upper Lias, Whitby. The
and exhibit slight transverse rugae.
p.

P. 1591.

pt.

ii.

(1844),

i.

are abraded

scales

Egerton

Coll.

Fragment probably of the same species, showing scales
and remains of highly-ornamented head-bones, on which
the tubercles are considerably fused into rugse

Two

"Whitby.

;

imperfect large teeth seem to have been simply

Egerton

pointed.

P. 3536. Fragment

apparently

squamation,

similar

of

Dapedius micans by Agassiz

Whitby.

;

Coll.

labelled

EnnisJcillen Coll.

P. 3543. Imperfect small trunk with part of the coarsely tuberculated opercular apparatus

The

setshire.

;

Upper

lations or posterior serrations.

The following

species

Somer-

Lias, Ilminster,

scales are nearly smooth,

without tubercuEnnisJcillen Coll.

have also been founded upon fragmentary

specimens, but there are no examples in the Collection

:

Dapedius alpinus, G. G. Winkler, Neues Jahrb. 1886, vol. ii.
Rhsetic
Langgries, Bavarian Alps.
p. 20, pi. ii. fig. 6.

—

;

[Fragment of head and abdominal scales.] (? Colobodus.)
Dapedius bonei: Tetragonolepis bouei, L. Agassiz, Poiss. Foss.
vol.

Dapedius

pt.

ii.

Khaetic

;

costai,

i.

pp. 7,

210 (1833-36),

Seefeld, Tyrol.

F. Bassani,

no. 3, p. 9

:

Mem.

pi. xxii.

fig.

Soc. Ital. Sci. [3] vol. ix. (1892),

Omalopleurus speciosus, 0. G. Costa,

Foss. Ital. (1873), p. 59,

near Naples.

1.—

[Indeterminable fragment.]

pi. v. fig.

1.— Triassic

:

Ittiol.

Giffoni,

[Imperfect head and abdominal region

Museum, University of Naples.]
Dapedius egertoni, W. H. Sykes, Quart. Journ. Geol. Soc. vol. ix.
Sir P. Egerton, Palaaont. Indica, ser. iv.
(1853), p. 352
vol. i. no. 2 (1878), p. 6, pi. ii. figs. 3-5
JEchmodus egerGeological

;

:

toni, Sir P.

p.

367.

India.

Egerton, Quart. Journ. Geol. Soc. vol. x. (1854),

—Lower Jurassic (Kota Formation)
[Fragments

;

;

Kota, Deccan,

Geological Society of London.]

;
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Dapedius jugleri, F. A. Roemer, Yerstein. Norddeutsch. OolithenGeb., Nachtr. (1839), p. 53, pi. xx.
"Werther, Westphalia.

fig.

35.— Upper

[Head and anterior

Lias

scales.]

Dapedius notabilis: Tetragonolepis notabilis, A. "Wagner, Sitzungsb.
k. bay. Akad. Wiss. 1860, p. 40 (footnote)
Dapedius
punctatus, F. A. Quenstedt (errore), Der Jura (1858),
:

226,

p.

figs.

pi. xxvii. figs.

2.

1,

— Upper

4-12,

Lias

pi. xxviii. figs. 3, 4, pi.

Tubingen University Museum.]
Dapedius olifex, F. A. Quenstedt, Der Jura (1858),
figs. 18-26.
Upper Lias
Wiirtemberg.
fragments Tubingen University Museum.]

—

xxix.

[Fragments

Wiirtemberg.

;

;

p. 89, pi. xi.

[Skull

;

and

;

The undefined name Dapedius arenatus was given by Agassiz
(Poiss. Poss. vol.

the

Lower Lias

D.

of

colei,

ii.

of

pt.

i.

Lyme

1844,
Regis.

p.

304) to an unknown fossil from
imperfect example, apparently

An

in the Egerton Collection (P. 1568),

is

thus labelled by

him.

Here may

Lyme

of

also perhaps be placed the teeth

from the Lower Lias

Eegis recorded under the undefined

microdon, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

name

of Sphcerodus

(1844), p. 216 (name

only).

An

Upper Jurassic genus, closely related to
named Heterostrophus x (A. Wagner, Abh. k. bay.
math.-phys. CI. vol. ix. 1863, p. 614), and is known

imperfectly defined

Dapedius,

is

Akad. Wiss.,
by a single species, H. latus (A. Wagner, ibid. p. 615), from the
Lower Kimmeridgian (Lithographic Stone) of Solenhofen, Bavaria.
The type specimen is preserved in the Palseontological Museum,
Munich, and measures about 0*33 in length to the base of the
caudal fin. The external bones and scales are smooth, and the
comparatively stout and small inner teeth are marked on the crown

with radiating grooves. Fragmentary evidence probably of a similar
fish from the Oxford Clay of Peterborough is preserved in the
collection of Alfred N". Leeds, Esq.,

Genus

Eyebury.

CLEITHROLEPIS,

Egerton.

[Quart. Journ. Geol. Soc. vol. xx. 1864, p. 3.]

Trunk much

laterally

border strongly arched.

compressed,

very deep, and the dorsal

Head comparatively

small, with well-

developed opercular bones arranged in an arched series
1

Printed Heterostichus in Gelehrte Anzeig.

k. bay.

;

operculum

Akad. Wiss. 1860,

p. 93.

;
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much less deep than the suboperculum, the preoperculum narrow
and almost covered by the suborbitals the external bones more or
Marless ornamented with superficial tuberculations of ganoine.
Fin-fulcra large and
ginal teeth styliform, in close regular series.
uniserial.
Pectoral fins large, situated well upon the flank, pelvic
fins smaller
dorsal and anal fins remote and opposite, not much
;

;

elongated

Scales quadrangular, robust, very

caudal fin forked.

;

deep on the flank, more or

and the anterior border
which forms the peg-and-socket
articulation; the series between the dorsal and anal fins sharply
turned forwards for a short space above and below dorsal and
less tuberculated,

strengthened by a robust inner

rib,

;

ventral ridge-scales conspicuous.

Cleithrolepis granulatus, Egerton.
1864. Cleithrolepis granulatus, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol. xx. p. 3, pi.

i.

figs. 2, 3.

1890. Cleithrolepis granulatus, A. S.

N.

Wales, Palasont. no.

S.

Woodward, Mem.

Surv.

Geol.

4, p. 39, pi. vii., pi. viii. figs. 2, 3.

1890. Cleithrolepis granulatus, 0. Feistmantel,

ibid.

no. 3, p. 75,

pi.

xxix.

fig. 8.

Type. Nearly complete

The type

fish.

species, attaining a length of

depth of trunk about equal to

its

about 0*15.

Maximum

length (exclusive of the caudal

and somewhat more than four times as great as the depth of
Head with opercular apparatus occupying less
than one-fifth of the total length of the fish, and its height at the
anterior margin of the operculum contained slightly more than
fin)

the caudal pedicle.

maximum

two-and-a-half times in the

depth of the trunk

operculum only half that of the suboperculum, which

of

;

depth

twice as

External bones and scales finely and closely tuber-

deep as broad.

Pelvic fins arising

culated.

is

midway between

the pectoral and anal

with about 17 rays, arising at the commencement
of the posterior third of the trunk
anal fin arising more posteriorly

fins

;

dorsal

fin,

:

but terminating at the same point, and comprising not more than

12

Flank-scales very deep, some of those of the lateral line

rays.

five or six

times as deep as broad, none serrated on the hinder

border ; the vertical series on the caudal region rapidly narrowed
ridge-scales apparently not crenulated.

Each

ventral ridge-scale

of a right

in the

and

median

left half,

line

:

and

is

shown

in several specimens to consist

apparently meeting at a very obtuse angle
it is

thus evident that the lower portion of

the abdomen was broad during

life.

The

fish

is,

indeed,

of so

remarkable a form that the fossilized examples are very variously
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distorted,

portions.

and

determine

it is difficult to

The accompanying woodcut

shape and pro-

its original

(fig.

28)

probably almost

is

correct.

Pig. 28.

Cleithrolepis grunulatus, restored.

A

unique specimen with remarkably deepened trunk, found in
is provisionally named Cleithrolepis
Woodward, loc. cit. p. 42, pi. viii. fig. 4).
Loc. Upper Trias (Lower Hawkesbury-Wianamatta

association with this species,
alius (A. S.

Form.
Series)

:

P. 6280.

Sf

New

South Wales.

Pour imperfect specimens

;

Gosford.

By

exchange, 1890.

P. 6281. Slab exhibiting imperfect specimens in association with

Pristisomus, &c.

;

Cleithrolepis extoni, A.
1888. Cleithrolepis

By

Gosford.

extoni, A.

S.

S.

Woodward,

exchange, 1890.

Woodward.
Quart. Journ. Geol. Soc.

vol. xliv. p. 141, pi. vi. figs. 6, 7.

Type. Imperfect

A

fish

;

British

Museum.

species apparently resembling the type in

but differing in the relative
lations

form and proportions,
Tubercu-

size of the opercular bones.

operculum twofine and sparse
which is nearly as broad as deep.
Loc. Upper Karoo Formation (Stormberg Beds) Orange

on head and opercular bones

;

thirds as deep as the suboperculum,

Form.

Sf

:

Free State.
P. 5455.

The type specimen, described and
pi. vi. fig.

6

;

figured

loc. cit.

p.

141,

Rouxville.

Presented by

Hugh

Exton, Esq., M.D., 1888.
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P.

5455

Imperfect head with opercular apparatus, and fragment

a.

of trunk with pectoral
p.

141,

described and figured ibid.

fin,

pi. vi. fig. 7.

Presented by

Hugh

Eocton, Esq.,

M.D., 1888.

The imperfectly known genus Dipteronotus (Egerton, Quart.
Journ. Geol. Soc. vol. x. 1854, p. 369) appears to be closely related
is distinguished at least by its much-elongated
which is broken in the type specimen, and was originally
A single species, D. cyplius, is
described by Egerton as double.
determined by Egerton (Joe. cit. p. 369, pi. xi.) from the Keuper of
Bromsgrove, Worcestershire, the type and only known specimen
being now preserved in the Museum of Practical Geology, London.

to Cleitlirolepis, but

dorsal

fin,

Genus

AETHEOLEPIS,
Mem.

[Described in forthcoming

A.

S.

Woodward.

Geol. Surv. N.S. Wales,

Palasont. no. 9.]

Trunk deep and
bones more or

Pectoral fins placed laterally
fins

situated

[?

thick,

;

much

;

small,

and external

Notochord persistent, apparently

without ossifications in the sheath.

and anal

Head

laterally compressed.

less tuberculated.

Ein-fulcra well developed.

pelvic fins of moderate size

;

dorsal

extended, acuminate in front, and both remotely

caudal fin not forked].

Scales of abdominal region

deeper than broad on the flank, quadrate in form,

deeply overlapping, with large peg-and-socket articulation, and an
anterior inner longitudinal keel

;

the scales of this form gradually

passing into those of the caudal region, which are very thin, deeply
imbricating, and

more

or less oval in shape.

Scale-ornament con-

sisting of tubercles.

Aetheolepis mirabilis, A.

S.

Woodward.

Woodward, Natural Science, vol. iii. p. 449,
woodc. [Described hi forthcoming* Mem. Geol. Surv. N.S. Wales,
Paheont. no. 9.]

1893. Aetheolepis, A. S.

Type. Nearly complete

fish

;

Museum

of Geol. Surv. N.S. Wales,

Sydney.

The type species, attaining a length of about 0*17. Length of
trunk from the pectoral arch to the base of the caudal fin equalling
scarcely more than three-quarters of the maximum depth ; the
dorsal margin gibbously curved, the ventral margin

arched.

Head with

more regularly

opercular apparatus occupying slightly more

than one-quarter of the total length

of

the fish to the base of the

;;
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much nearer to the anal than to the
with about 24 rays, arising considerably
in advance of the middle point of the back and extending nearly to
the anal fin, with 17 rays, opposed to
the base of the caudal fin
the hinder two-thirds of the dorsal, and the length of its foremost
caudal

fin.

pectorals

;

Pelvic fins arising

the dorsal

fin,

;

ray equalling nearly half of the

maximum

depth of the trunk.

The

thickened abdominal squamation terminating abruptly at a line
joining the origin of the dorsal and anal

fins.

Form. Sf Loc. Upper Hawkesbury-Wianamatta Series
New South Wales.

Not represented
Genus

:

Talbralgar,

in the Collection.

TETRAGONOLEPIS,
[Neues

Bronn.

ahrb. 1830, p. 30.]

Syn. Pleurolepis, F. A. Quenstedt, Handb. Petrefakt. 1852, p. 214.
Homoeolepis, A. Wagner, Gelehrte Anzeig. k. bay. Akad. Wiss.
18G0, p. 92.

Trunk much

laterally

compressed,

cycloidal

or

very

deeply

fusiform, and the abdominal region relatively large, protuberant
ventrally.

Head comparatively

small,

with well-developed operpreoperculum narrow

cular bones arranged in an arched series

;

the external bones in part ornamented with superficial tubercula-

Marginal teeth styliform, in close regular series.
Notochord persistent, apparently with pleurocentra and hypocentra

tions of ganoine.

ribs short but ossified

neural spines fused with their supporting

;

arches throughout, and both neurals and hsemals in caudal region

with laminar expansion on anterior border.
distally bifurcating rays

;

Pins consisting of

paired fins small, the pectorals situated

at about the middle of the flank, the pelvic fins
fin

much

elongated, arising about the middle of

remote

anal fin shorter, opposed to the hinder half of the dorsal
fin

only slightly,

on the

flank,

if at

all,

;

dorsal

the back, and
;

caudal

Scales quadrangular, very deep

forked.

smooth, rugose, or tuberculated, and the anterior
rib,

which forms the peg-

much

thinner than those of

border strengthened by a robust inner
and-socket articulation
the abdominal region

;

;

caudal scales

ventral ridge-scales conspicuous, serrated.

Tetragonolepis semicincta, Bronn.
[Plate III.
1830. Tetragonolepis semicinctus,
pi.

i.

fig. 1.]

H. G. Bronn, Neues Jahrb.

p. 30,

fig. 2.

1832. Tetragonolepis semicinctus, L. Agassiz, Neues Jahrb. p. 147.

;
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1835. Tetragonolepis semieinctus, L. Agassiz, Poiss. Foss. vol.

pt.

ii.

i.

p. 196, pi. xxii. figs. 2, 3.

1842. Tetragonolepis subserratus, G. von Minister,

[Imperfect fish

;

Paleeontological

Neues Jahrb.

p. 97.

Museum, Munich.]

1843. Tetragonolepis semieinctus, F. A. Quenstedt, Flozgeb. Wiirttemb.
.

240.

p.

1852. Pleurolepis semieinctus,

Quenstedt, Handb. Petrefakt.

A.

F.

p. 214.

1853. Tetragonolepis subserratus =T. semieinctus

Quart. Journ. Geol. Soc. vol.

ix. p.

277,

1853. Tetragonolepis cyclosoma, Sir P. Egerton,
fish

British

;

(?),

Sir P. Egerton,

pi. xi. fig. 3.
ibid. p.

278.

[Imperfect

Museum.]

Der Jura,

1858. Tetragonolepis semieinctus, F. A. Quenstedt,

p.

229

k.

bay

,

pi. xxix. fig. 5.

1860. Pleurolepis semicincta, A.

Akad. Wiss.

vol.

Wagner, Gelehrte Anzeig.

p. 94.

1.

1883. Pleurolepis semieinctus,

F.

A. Quenstedt, Handb. Petrefakt.

ed. 3, p. 323.

M.

1892. Tetragonolepis semieinctus, 0.

Reis, Geogn. Jahresh. 1891,

p. 160, fig. 11.

Type. Fish, imperfect anteriorly.

The type

species, attaining a length of

depth of the trunk

and contained one-and-a-half times in the

pedicle,

the fish

about 0*1.

;

The maximum

times as great as the depth of the caudal

five

total length of

the greatest depth of that portion of the trunk below the

vertebral axis equalling about three times that of the portion above

Head with

the axis.

opercular apparatus occupying nearly one-

quarter of the total length

;

external bones feebly tuberculated

Scales smooth, or with slight rugse following

marginal teeth slender.

the concentric lines of growth, the hinder border serrated
of the flanks

;

those

very deep, and the ventral ridge-scales finely denticu-

lated.

The best

figure of this

Quenstedt, Der Jura,

Form.

Sf

Log.

pi.

species

xxix.

Upper Lias

:

hitherto published

is

given by

fig. 5.

Wiirtemberg and Bavaria.

16369. Imperfect head and trunk with remains of the paired fins
Ohmden, near Boll, Wurtemberg.
The squamation is
almost entirely removed in the caudal region, and some of
the laminar appendages of the neural spines are shown.

Purchased, 1842.

22524. Similar specimen wanting
of the teeth

;

Boll.

all the fins, but displaying some
Appearances in the axial skeleton of

the trunk suggest either that the neural

and haemal

;
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arches were much expanded or that small
were developed in the notochordal sheath.

ossifications

Purchased, 1848,

A

19663-64.

large distorted fish imperfect dorsally, in counterpart

Part of the abdominal squamation

Boll.

is

displayed.

Purchased, 1845.
P. 1595, P. 3625 a. Imperfect head and the lower portion of the

abdominal region, in counterpart Boll.
Egerton Sf Ennishillen
;

P.

3625

b, C.

Two

typical specimens

showing the

of the squamation in the caudal region

specimen displays the median
natural size in PI. III.

A

22531.

small
Boll.

fish

fins,

and

Colls.

feeble character

The first
shown of the

Boll.

;

is

Ennishillen Coll.

fig. 1.

0'065 in length, with remains of

all

the fins

Like No. 22524, this specimen also appears to

exhibit pleurocentra and hypocentra in the caudal region.

Purchased, 1848.
P. 1596. Small specimen about 0*05 in length, labelled T. subserratus by Egerton; Banz, Bavaria.

P. 1593, P. 3626.

Two

Egerton

Coll.

very imperfect small specimens, the second

wanting the caudal region and the

first

wanting

also the

head, labelled T. cyclosoma in Egerton's handwriting and
evidently to be regarded as the types of

that species

;

from Banz and Ohmden respectively.
Egerton

Tetragonolepis discus,

Sf

Enniskillen Colls.

Egerton.

1853. Tetragonolepis discus, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol. ix. p. 278, pi. xi. fig. 5.

Wagner, Gelehrte Anzeig.

1860. Pleurolepis discus, A.

Wiss.

Head and trunk

Type.

A smaller
but with a

k. bay.

Akad.

p. 96.

collection of Rev. P. B. Brodie.

;

species than the type, nearly similar in proportions,

less

protuberant abdominal region

of that portion of the

;

the greatest depth

trunk below the vertebral axis

times as great as that of the portion above the axis.

less

than three

Scales smooth,

or with slight rugae following the concentric lines of growth, the

hinder border not serrated

broad

;

;

those of the abdominal flank relatively

ventral ridge-scales very finely serrated.

Form.

Sf

Loc.

Upper Lias

:

Gloucestershire.
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A

P. 1594.

wanting the candal region, showing the
Dumbleton.
Egerton Coll.

small fish

position of the pelvic fins

Two

P. 3624.

;

the abdominal region, one also ex-

specimens of

hibiting the opercular apparatus

and pectoral

Fragment of abdominal squamation

P. 7039.

fin

;

Dum-

EnnisTcillen Coll.

bleton.

Dumbleton.

;

Purchased, 1894.

Tetragonolepis oldhami, Egerton.
1878. Tetragonolepis oldhami, Sir P. Egerton, Palseont. Indica,
vol.

i.

pt.

ii.

p. 3, pi.

ii.

[4]

fig. 1.

Type. Fish wanting head and caudal region; Indian

Museum.

Calcutta.

A species
less

attaining a length of about 0*15, with trunk apparently-

deepened than in the type

;

the greatest depth of that portion

of the trunk below the vertebral axis equalling about twice that of

the portion above the axis.

Cranial roof closely tuberculated, facial

and opercular bones apparently smooth.
Ventral ridge-scales
tuberculated and sharply serrated.
Form. Sf Log. Lower Jurassic (Kota Group) Deccan, India.
Not represented in the Collection.
:

Tetragonolepis drosera, Egerton.
1852. Pleurolepis,

sp.,

F. A. Quenstedt, Handb. Petrefakt.

p.

215.

1853. Tetragonolepis droserus, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol. ix. p. 278, pi. xi. fig. 4.
1858. Tetragonolepis cinctus, F.
pi.

xxix.

A. Quenstedt, Der Jura, p. 230,
[Nearly complete fish Tubingen University

figs. 6, 7.

;

Museum.]
1860. Homceolepis drosera, A.

Wiss.

vol.

1.

Type. Imperfect

A large

Wagner, Gelehrte Anzeig.

k. bay.

Akad,

p. 97.

fish

;

British

Museum.

species, attaining a length of

more elongated than the

type.

about 0*3, and somewhat

Head with

opercular apparatus

occupying about one-quarter of the total length; the external
bones closely granulated.
Scales ornamented with numerous granulations, rarely fused into

short rugae;

the hinder border not

serrated.

This species

is

regarded by

Wagner

as the type of a distinct

genus, Homceolepis, said to be separated from Tetragonolepis by the

much

less

protuberant character of the ventral region, the relatively

past in.

m

—

—

—

162

ACTINOPTEETGII.

lower position of the pectoral fin, and by the greater number of
A somewhat
scales in the vertical series below the vertebral axis.
deeper form than the typical fish

named by Wagner,

also

is

var.

orbiculata.

Form.

Sf

Upper Lias

Loc.

Wiirtemberg.

:

20563. The type specimen described by Egerton,

loc. cit.

;

Boll.

Purchased.

Fragmentary specimens have

also

been described under

the

following names, but there are no examples of these species in the
Collection

:

Tetragonolepis analis, Sir P. Egerton, Palseont. Indica, [4] vol.
pt.

(1878), p. 5,

ii.

Group)

pi.

iii. fig.

Calcutta.]

— Lower

i.

Jurassic (Kota

[Ventral part of trunk ; Indian

Deccan, India.

;

Museum,

1.

(? Cleithrolepis.)

Tetragonolepis rugosus, Sir P. Egerton, ibid. p. 6,
Ibid.
[Portion of squamation; Indian

pi.

ii. fig.

Museum,

2.

Cal-

cutta.]

Tetragonolepis minor

:

Homoeolepis minor, A. "Wagner, Gelehrte

Anzeig. k. bay. Akad. Wiss. vol.
Lias

;

Boll, Wiirtemberg.

ontological

1860, p. 100.

1.

[Nearly complete

— Upper

fish

;

Palae-

Museum, Munich.]

Indeterminable fragments, probably not of this genus, have also

been named as follows

:

Tetragonolepis dubius, G. von Minister, Beitr. Petrefakt. pt.

(1841),

p.

140.

—Muschelkalk;

iv.

Esperstadt, Thuringia.

[Scale.]

Tetragonolepis ? obscurus, G^ von Miinster, ibid. p. 140, pi. xvi.
fig.

18.

—

St.

Cassian Beds

;

Tyrol.

[Tubereulated bone.]

Tetragonolepis quadratics, T. C. Winkler, Archiv. Mus. Teyler,
vol.

v.

(1880),

p.

136,

Hochberg, Wiirzburg.

An

pi. viii. fig.

35.—Muschelkalk

-

r

[Scale.]

indeterminable specimen from a so-called Jurassic horizon

at Bogoslowsk, Siberia, is

described

by G. Eischer de Waldheim

under the new generic and specific name of Prionopleurus bronni
(Bull. Soc. Imp. Nat. Moscou, vol. xxv. 1852, pt. i. p. 171,
The description is unsatisfactory, and whether
pi. iii. figs. 4-6).
or not the fossil is related to Tetragonolepis remains to be
determined.

: ;
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Family
Trunk elongate

MACROSEMIID^E.

or elongate-fusiform,

more or

less laterally

com-

Cranial and facial bones moderately robust or delicate,

pressed.

and opercular apparatus complete; mandibular suspensorium verand gape of mouth small marginal teeth
styliform, inner teeth similar or tubercular.
Notochord persistent,
the vertebra never advancing beyond the annular stage. Fin-rays
robust, the majority well-spaced, articulated and divided distally
tical or inclined forwards,

fulcra variable

dorsal fin elongated, usually extending at least half

;

the length of the trunk.

The

;

Scales rhombic.

cranial osteology of the If acrosemiidae

satisfactorily

known, the only

is

as yet very

un-

illustration of importance hitherto

published being that of the skull of Macrosemius by K. A. von
(fig. 29).
The basicranial axis is always
and nearly parallel with the hinder portion of the cranial
roof there is no interorbital septum ; the cleft of the mouth is
horizontal, and the rostrum does not project beyond the mandible,

Zittel,

reproduced below

straight
;

Fig. 29.

Macrosemius latiusculus

;

head and opercular apparatus,

left

lateral aspect (after Zittel).
ar.,

angular
hyal

;

br.,

branehiostegal rays

mx., maxilla

;

cl.,

clavicle

;

d.,

operculum

dentary

hy., cerato

;

preoperculum
pa., parietal region
pi., pterygopalatine arcade
pmx., premaxilla
psph., parasphenoid qu., quadrate s.op., suboperculum spl., splenial
vo., vomer.
;

o.,

;

orbit

;

op.,

;

;

;

p.op.,
;

;

;
:

;

In Macrosemius the sclerotic of the eye is ossified, and the cheekplates seem to have been very delicate.
The mandibular suspensorium is inclined so much forwards that the articulation of the
quadrate (qu.)

is

beneath the front margin of the orbit

(o.).

m2

The
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pterygo-palatine arcade {pi.) bears at least one series of large, well-

spaced conical or styliform teeth
teeth on the vomer

(vo.).

and there

;

is

The maxilla (mx.)

is

a cluster of similar
elongated, tapering

and the premaxilla {pmoc.) is very short, with a slender
ascending process. The mandible is much deepened in the coronoid
region, and von Zittel recognizes dentary (d.), splenial (spl.\ and
angular (ar.) elements. In the hyoid arch, the epihyal, ceratoThe opercular apparatus
Tiyal, and hypohyal bones are well ossified.
is complete; the suboperculum {s.op.) exhibiting an ascending
process at its antero-superior angle, and the large inferior limb of
the preoperculum (p.op.) being much turned forwards. The branin front

;

chiostegal rays (br.) are few, well-spaced, constricted at their point

of attachment and

much expanded

A

in their distal portion.

gular

plate has only been observed in Ophiopsis and Eusernius.

The

do not advance beyond
and Yetter 1 has observed completed

ossifications in the notochordal sheath

the stage of unconstricted rings

;

annular pleurocentra and hypocentra alternating in the caudal

The ribs are ossified, though usually delicate
and not extending quite to the ventral border of the fish and the

region of Ophiopsis.

;

neural spines are fused with their supporting arches both in the

abdominal and caudal regions.
in

The basals in the pectoral fin of Ophiopsis are not less than nine
number (PL III. fig. 3); and the pelvic fin-supports are
shaped,

irregularly hour-glass

the proximal end exhibiting the

widest expansion.

There

is

one series of enlarged postclavicular scales, especially

well shown in Histionotus; and the dorsal fin-rays in this genus

seem

to be equal in

number

beneath them

to bhe vertical series of regular flank-

2

There are enlarged ridge-scales on the
caudal pedicle, which attain an extreme development on its ventral

scales

.

border in Macrosemius.

Synopsis of Genera.
I.

Dorsal fin single.

Back nearly

straight and dorsal fin occupying from one-half to two-thirds of its
length caudal fin forked fulcra on all
;

;

median

fins

;

squamation complete and

flank-scales scarcely

if

at all deepened.

.

Ophiopsis

(p. 165).

1

Mitth. k. mineral.-geol. Mus. Dresden, pt.

2

See figure of Histionotus angularis by J. C. Mansel-Pleydell, Geol.

13] vol.

vi.

(1889), pi.

vii.

iv.

(1881), p. 56.

Mag.
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Back elevated and angulated

anteriorly, the

from the angulation almost to the caudal fin, which is
deeply forked uniserial fulcra on both
paired and median fins; squamation
complete and flank-scales deepened
Back nearly straight, and dorsal fin extending almost its whole length squamadorsal fin extending

;

.

,

Histionotus

(p.

173) r

Legnonotus

(p.

176).

;

apparently complete, the

tion

flank-

and much deepened.
Back nearly straight, and dorsal fin extending almost its whole length caudal fin
not forked, rounded fulcra only on the
caudal fin scales thin, wanting dorsally
and ventrally, those of the flank scarcely
deepened and the vertical series dichotomous above much-enlarged ridgescales on lower border of caudal pedicle.
Back nearly straight, and dorsal fin extending almost its whole length (?) no anal
squamation robust and complete,
fin
scales very large

.

;

;

;

;

Macrosemius

(p.

176)*

Petalopteryx

(p.

181).

;

;

II.

but irregular, the flank-scales not much
if at all deepened, the vertical series
apparently
sometimes
dichotomous
dorsally and ventrally
Dorsal fin subdivided into two parts.
Vertebral rings feeble or absent;

anterior

portion of dorsal deeper than the posterior portion

;

squamation complete

.

Propterus

.

(p.

183).

Vertebral rings robust; anterior portion of
dorsal with comparatively widely spaced

than the posterior porsquamation complete

rays, not deeper

tion

;

Genus

Notagogus

(p.

186).

OPHIOPSIS,

[STeues Jahrb. 1834, p. 385.]

Trunk much elongated, gradually tapering from the occiput backwards or the dorsal margin only slightly arcuate ; head large or of
moderate size. Marginal teeth acutely pointed. Notochord invested
with delicate ring- vertebrae ribs ossified. Bifurcation of dorsal
fulcra often absent on paired fins and usuallyfin-rays variable
confined to the base of the median fins.
Paired fins relatively
;

;

large

;

dorsal fin ordinarily extending about half the length of the

back, high in front, low behind

;

anal

fin

small

;

caudal fin forked.

Scales covering the whole of the trunk, in regular series, united

by
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and often pectinated

peg-and-sockefc articulation,

the hinder

at

border ; the scales of the middle of the flank scarcely deeper than
broad, few of the ventral scales much broader than deep; no
enlarged ridge-scales.

This

is

the least specialised genus ascribed to the Macrosemiidae,

and may be regarded

and that

as a link between this family

of the

Eugnathidse.

Ophiopsis procera,

Agassiz.

1844. Ophiopsis procerus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

p.

289,

pi. xlviii. fig. 1.

Wagner, Abh.

1851. Ophiopsis procerus, A.
phys. 01. vol.

1863. Ophiopsis procera, A. Wagner,

Type.

k. bay.

Akad. Wiss., math.-

vi. p. 60.
ibid. vol. ix. p.

Imperfectly preserved fish

;

653.

Palseontological

Museum,

Munich.

The type

species, attaining

a length of about 0*3.

Length

of

head with opercular apparatus equalling the maximum depth of the
trunk, and occupying about one-fifth of the total length of the fish ;
maximum depth of trunk twice as great as the width of the caudal
External ornament of head and opercular bones consisting
pedicle.
Dorsal fin occupying
of small, sparse tuberculations ; teeth small.
nearly half the length of the back, and comprising about 25 distallybifurcated rays, of which the anterior are much elongated, while
the others rapidly become much shortened ; pelvic fins arising
slightly in advance of the middle point between the pectorals and
Scales large and smooth, with delicately pectinated
the caudal.
hinder border except towards the end of the caudal region.
Form. Sf Loc. Lower Ximmeridgian (Lithographic Stone) Ba:

varia.

37029. Full-sized specimen with imperfect head and
part

;

The tuberculation

Solenhofen.

fins,

in counter-

the

head and

of

opercular bones and post clavicular plates

is

distinct

;

and

the closely arranged, slightly constricted, smooth ringvertebrge

are

squamation

well

is also

shown.

The greater part of the

displayed.

Htiberlein Coll.

P. 6939. Another fine specimen 0*25 in length, displaying all the
fins except the anal, and with well-preserved squamation ;
Eichstadt.

By

exchange, 1893.

;
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Ophiopsis attenuata, Wagner.
[Plate III.

figs. 2, 3.]

Wagner, Abh.

1863. Ophiopsis attenuata, A.

Akad. Wiss.,

bay.

k.

rnatk.-phys. CI. vol. ix. p. 655.

1873. Ophiopsis attenuata,~V Thiolliere, Poiss. Foss. Bugey, pt.
.

p 19,

ii.

.

pi. viii. fig. 2.

Type. Trunk of

Form and

fish

;

External head-bones and opercular bones

attaining so large a size.

smooth

;

Museum, Munich.

Palaeontological

proportions as in the type species, but the fish not

dorsal fin-rays mostly, if not

undivided

all,

;

scales deli-

cately serrated, not pectinated.

Form. 6r Log. Lower Kimmeridgian (Lithographic Stone)
and Ain, France.

:

Ba-

varia,

P. 1093. Fish of the form ascribed to this species by Thiolliere
The head is shown only in impression,
Cirin, Ain, France.

and the dorsal

very imperfect.

fin is

Egerton

Coll.

P. 3609. Small individual 0*075 in length, wanting the anal fin

shown

of the natural size in

Bavaria.

PI.

III. fig.

The opercular elements and the

cially well exhibited,

2

;

fins

Kelheim,
are espe-

but no fulcra are preserved except

at the base of the caudal fin.

EnniskiTlen Coll.

P. 1090. More imperfect example of a similar fish, displaying the
Kelheim.
paired fins
The outer aspect of the left
:

pectoral fin

in PI. III.

is

represented of three times the natural size

fig.

Several

3.

(b) are indicated, the

than the others, with
forwards.

elongated

basal cartilages

hindermost one being
its

much

larger

upper extremity more inclined

Above the basal lobe

is

an enlarged scale (a?),
and the fin-rays

apparently of the postclavicular series

;

are about 12 or 13 in number.

Egerton

Coll.

Ophiopsis aequalis, Wagner.
1863. Ophiopsis csqualis, A. Wagner, Abh. k. bay. Akad. Wiss., math.phys. CI. vol. ix. p. 656.

Museum, Munich.
Length of head with
opercular apparatus exceeding the maximum depth of the trunk
and contained about four-and-a-half times in the total length of the
sh ; maximum depth of trunk twice as great as the width of the
Type. Nearly complete fish

A species

;

Palaeontological

attaining a length of about 0-2.

;
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caudal pedicle.

back

;

much

nearer to the pectorals than to the

Scales of moderate size, smooth

caudal.

A

Dorsal fin extending about half the length of the-

pelvic fins arising

and

delicately serrated.

from the Lithographic Stone, described as intermediate
between this species and 0. attenuata, is named 0. intermedia by
The type specimen is a well-preserved fish
"Wagner, loc. cit. p. 657.
in the Palseontological Museum, Munich.
Form. Sf Loc. Lower Kimmeridgian (Lithographic Stone): Bafish

varia.

0135

P. 7176. Fish

in length,

much

crushed, the dorsal fin

and

squamation shown only in impression ; Eichstadt. Granular teeth are exhibited apparently on the splenial and
pterygoid bones

shown in

;

and about 12 branchiostegal rays are

The length of the

series.

pectoral fin-rays

appears to be nearly equal to the depth of the back of the
Purchased, 1894.
head.

Ophiopsis tenuis err at a

(Agassiz).

1844. Pholidophorus tenuiserratus, L. Agassiz
Poiss. Foss. vol.

MS.),,

(ex Minister,

276, pi. xxxviii. fig. 3, pi. xlii. fig. 4.
1851. Ophiopsis serratus, A. Wagner, Abh. k. bay. Akad. Wiss., math.-

phys. 01. vol.

pt.

ii.

62.

vi. p.

i.

p.

[Imperfect fish

;

Palaeontological Museum,.

Munich.]
1863. Ophiopsis serrata, A.

Wagner,

ibid. vol. ix. p.

654.

1881. Ophiopsis serrata, B. Vetter, Mittheil. k. mineral.-geol. Mus.

Dresden,

pt. iv. p. 55.

Type. Imperfect

A robust

fish

;

Woodwardian Museum, Cambridge.

species, attaining a length of 0*18.

cular apparatus occupying nearly one-fifth

maximum

Head with

oper-

of the total length

depth of trunk twice as great as the width of the caudal

pedicle and contained five times in the total length of the fish.

Fin-fulcra very slender, present on paired

fins.

Dorsal

fin

occupy-

ing slightly less than half of the back and comprising 25 rays,,

mostly bifurcated, of which the anterior three are extremely elongated (their length exceeding the depth of the trunk) and the
others rapidly

become much shortened posteriorly

arising considerably in advance of the middle point

pectorals

and caudal.

Scales

;

pelvic

fins

between the

smooth, those of the flank finely

serrated and partly pectinated at the hinder margin, except towards

the extremity of the caudal region.

Form.
varia.

Sf

Loc.

Lower Kimmeridgian (Lithographic Stone)

:

Ba-<

;;
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P. 1077. Nearly complete trunk wanting the head; Kelheim. The
dorsal fin is especially well preserved, and the squamation
of the left side is

shown from the inner

aspect.

Egerton

Imperfect caudal region figured by Agassiz,

P. 3599.

pi. xxxviii. fig.

3

:

Kelheim.

he.

cit.

EnnisJcillen Coll.

Small specimen wanting extremity of head and

P. 3602.

Coll.

Kelheim.

tail

EnnisJcillen Coll.

Ophiopsis guigardi,

Thiolliere.

1873. Ophiopsis guigardi, V. Thiolliere, Poiss. Foss. Bugey, pt.

ii.

pi. vii. (fig. only).

Type. Nearly complete

A species

fish

;

Lyons Museum.
Length

attaining a length of about 0*3.

maximum

opercular apparatus equal to the

of

head with

depth of the trunk and

contained about five-and-a-half times in the total length of the
fish

;

maximum

of

each median

much

depth

of

trunk twice as great as the depth

Fin-fulcra slender, extending

caudal pedicle.

fin.

Dorsal fin

less

of the

up the anterior ray

than half as long as the back,

elevated in front, arising at the beginning of the second third

of the trunk.

Form,

Scales relatively large

Loc.

fy

and smooth.

Lower Kimmeridgian (Lithographic Stone)

Cirin,

:

Ain, France.

Not represented

in the Collection.

Ophiopsis penicillata,

Agassiz.

1844. Ophiopsis penicillatus, L. Agassiz, Poiss. Foss. vol.
p. 290, pi. xxxvi. figs. 2-4.

Type. Nearly complete

A robust

species of

fish

;

British

moderate

size.

ii.

pt.

i.

Museum.
Head with opercular appa-

ratus occupying slightly less than one-quarter of the total length

maximum

depth of trunk twice as great as the width of the caudal

pedicle and contained five times in the total length.

bones conspicuously tuberculated
fin arising at

;

External head-

teeth long and slender.

Dorsal

the end of the anterior third of the back, half as long

than 25 rays, mostly bifurcated,
which the longest do not equal the depth of the trunk at their

as the trunk, comprising not less

of

point of insertion

;

pelvic fins arising slightly in advance of the

middle point between the pectorals and the caudal.

The

scales of this species are described

by Agassiz

as

smooth and
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non-denticulated

but in the type and only

•

of the scales of the flank are exposed

known specimen none

from the outer

aspect, their

hinder border being thus obscured.

Form.
P. 7433.

6f

Loc. Purbeck Beds

Type specimen

:

(?) Dorsetshire.

probably from the neighbourhood of

;

Swanage.

Old Collection.

Ophiopsis breviceps,
1852. Ophiopsis breviceps,

Egerton.

Egerton, Figs.

Sir P.

Organic Remains (Mem. Geol. Surv.), dec.

Type. Nearly complete

A

fish

Museum

;

&

Descript.

Brit.

vi. no. 6, pi. vi.

of Practical Geology.

robust species of small size, attaining a length of about 0*12.

Head with

opercular apparatus occupying slightly less than one-

quarter of the total length

;

maximum

depth of trunk twice as

great as the width of the caudal pedicle and contained nearly four-

and-a-half times in the total length.

Head and

opercular bones

with tubercles and rugae ; teeth elongateDorsal fin comprising not less than 35 rays and occupying
conical.
the greater part of the hinder two-thirds of the trunk, not so deep
coarsely ornamented

as the

trunk at

its

point of origin

;

pelvic fins arising almost at the

middle point between the pectorals and the caudal.

Scales smooth
and somewhat concave externally, with a coarsely serrated hinder

border.

Form.
P. 3608.

Sf

A

Loc. Purbeck Beds

:

Wiltshire.

and headWockley.
near Tisbury.
The premaxillae exhibit an upwardlyascending extension, and the outer aspect of an operculum
shows the coarsely rugose character of the surface-ornatypical specimen with scattered squamation

bones, and the fins only

ment.

The

shown

in impression

;

vertebrae, as usual, are very delicate.
EnnisJcillen Coll.

46410. Imperfect hinder two-thirds of the trunk, with remains of
dorsal fin
near Tisbury.
Cunnington Coll.
;

P. 583. Fragmentary specimen labelled by Egerton as the counter-

part of the original of his
Tisbury.
P. 1094.

Two

fig. 2, loc. cit.

;

"Wockley, near

Egerton

specimens exhibiting vertebrae, scales,

fragments; Wockley.

Coll.

and other

Egerton

Coll.

;;
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Ophiopsis dorsalis,

Agassiz.

1844. Ophiopsis dorsalis, L. Agassiz, Poiss. Foss. vol.
pi.

xxxvi.

Type. Nearly complete fish

A

much

ii.

pt.

291,

p.

i.

fig. 5.

British

;

Museum.

Head

elongated species, attaining a length of 0*16.

with opercular apparatus occupying one-fifth

the total length

of

maximum

depth of trunk twice as great as the width of the caudal
and contained somewhat more than six times in the total
length.
Head and opercular bones externally rugose. Dorsal fin
comprising not less than 35 rays and occupying the greater part of
the back, not so deep as the trunk at its point of origin pelvic
fins arising slightly in advance of the middle point between the
pectorals and caudal.
Scales smooth and somewhat concave externally, those of the flank finely serrated on the hinder border, those
pedicle,

;

of the caudal region often irregularly punctated.

Form.

Sf

Log.

Purbeck Beds

Dorsetshire.

:

probably from Swanage, erroneously
P. 466. Type specimen
described by Agassiz as from the Lower Oolite of North;

ampton.

A more

P. 7496.

Egerton

Coll.

imperfectly preserved specimen, in counterpart

Purchased.

Swanage.

Ophiopsis flesheri

(Agassiz).

1844. Pholidophorus Jlesherii, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

p. 281, pi. xxxvii. fig. 8.

1887. Ophiopsis flesheri, K. A. von Zittel, Handb. Palseont. vol.

iii.

p. 217.

Type. Nearly complete fish

Museum.
A much elongated

;

imperfect counterpart in British

species, attaining a length of 0*2.

Head with

opercular apparatus occupying one-fifth of the total length

;

maxi-

mum

depth of trunk twice as great as the width of the caudal
pedicle, and contained seven times in the total length.
Dorsal fin
occupying about half the length of the back, and apparently much
elevated in front; pelvic fins arising slightly in advance of the

middle point between the pectorals and caudal.

[Scales apparently

serrated.]

Form.

Sf

Log. Inferior Oolite

:

Northamptonshire.

47138. Portion of counterpart of the type specimen, extending
from the back of the head to the middle of the caudal
region; from the railway- tunnel near Blisworth.
The

—
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squamation being exhibited almost entirely in impression,
it is difficult to determine with certainty whether or not

Sharp

Coll.

1857. Pholidophorus lepturus, C. Bellotti, in A. Stoppani, Studii

GeoL

the scales are serrated.

Ophiopsis lepturus
Lombardia,

e Paleont.

429.

p.

W.

1889. Ophiopsis lepttirus,

(Bellotti).

Deecke, Palaeontogr. vol. xxxv.

122,

p.

pi. vi. fig. 4.

Type. Nearly complete

A small species,

fish.

about 0*08 in length, differing from the typical

forms in the prominence of the upper caudal lobe and the absence

Length of head with opercular apparatus exdepth of the trunk and contained about four

of vertebral rings.

ceeding the

maximum

times in the total length of the fish

maximum

;

depth of trunk

twice as great as the width of the caudal pedicle.

Dorsal

fringed with conspicuous fulcra, comprising 15 rays, arising

fin

imme-

and occupying about
42 to 44 vertical

diately behind the anterior third of the trunk

Scales relatively small, in from

half of the back.
series.

Specimens from the Senckenberg Museum, Frankfurt, are de-

by Deecke.
Form. Sf Log. Muschelkalk

scribed

Not represented
The following
in the Collection

Ophiopsis

:

Perledo, Como, Italy.

in the Collection.

known and

species are imperfectly

altivelis,

A. Wagner, Abh.

phys. CI. vol. ix. p. 657.

Akad. Wiss., math.Kimmeridgian (Litho-

k. bay.

—Lower

graphic Stone); Kelheim, Bavaria.
fish

Ophiopsis
p.

bellottii,

124

Sci.

:

W.

[Hinder portion of

Museum, Munich.]

Palseontological

;

not represented

:

Deecke, Palaeontogr.

Nothosomus

bellottii,

vol.

xxxv. (1889),

F. Bassani, Atti Soc. ItaL

—

Nat. vol. xxix. (1886), p. 37. Keuper ; Besano y
[Nearly complete fish Milan Museum.]

Lombardy

;

Ophiopsis macrodus, Y. Thiolliere, Ann. Soc. Sci. Phys.

pt.

ii.

&

Nat.-

(1850), p. 148, and Poiss. Foss. Bugey,
Lower Kimmeridgian (Lithographic
(1873), p. 19.

Lyon, [2]
Stone)

;

vol.

iii.

—

Cirin,

Ain,

France.

[Nearly complete

fish

;

Lyons Museum.]

A

unique specimen from the Lithographic Stone

Bavaria,

now

in the Dresden

Museum,

differs

of Eichstadt,

only from the typical
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Ophiopsis (according
character of

all

to

the description) in the

the dorsal fin-rays.

non-bifurcated

and
Mus,
The length of the head

It is the type of the genus

species Eusemius beatce, B. Vetter, Mittheil. k. mineral. -geol.

Dresden,

pt. iv.

(1881), p. 51,

pi.

i.

fig. 3.

with opercular apparatus considerably exceeds the maximum depth
of the trunk and is contained little more than three-and-a-half
times in the total length of the fish. The dorsal fin comprises about

32 rays; and 11 free supports are described in advance of this.
The principal flank-scales are delicately sculptured, exhibit from 4
to 6 strong denticulations on the posterior margin,

than broad

;

and are deeper

there are about 44 dorso-ventral series.

The published notices of Ophiopsis muensteri (G. von Minister,
Neues Jahrb. 1834, p. 385 L. Agassiz, Poiss. Toss. vol. ii. 1844,
pt. i. p. 292, pt. ii. p. 289 ; A. Wagner, Abh. k. bay. Akad. Wiss.,
;

math.-phys. CI. vol.

vi.

this species doubtful.

1851, p. 60) leave the systematic position of
According to Wagner's description, the ver-

tebral centra are well ossified

who names

;

according to a figure by von Zittel,

the species Isopholis muensteri (Handb. Palgeont. vol.

iii.

1887, p. 216, fig. 230), the head is indistinguishable from that of
The type specimen, obtained from the Lithographic
Eugnaihus.
is an elongated fish wanting the pelvic,
and anal fins ; it is preserved in the Palaeontological
Museum, Munich.
The genus Macrepistius (E. D. Cope, Journ. Acad. Nat. Sci.
Philad. [2] vol. ix. 1894, p. 441), so far as known, appears to differ
from Ophiopsis only in having all the teeth tumid at the apex, except those of the premaxillae and the opposing portion of the
The type species is M. arenatus (E. D. Cope, ibid.
dentaries.
p. 441, pi. xix. fig. 2) from the Neocomian of Glen Eose, Texas,
probably attaining a length of about 0*3. The head and opercular
bones are ornamented with tubercles, which become confluent on
the hinder part of the parietals. The operculum is twice as deep
as broad and three times as large as the suboperculum.
The

Stone of Kelheim, Bavaria,
dorsal,

dorsal fin originally comprised not less than

32

rays.

The

scales

are irregularly pitted, but not serrated on the hinder margin.

Genus

HISTIONOTUS,

[Ann. Mag. Nat. Hist. [2]

Head

vol. xiii.

Egerton.

1854, p. 434.]

;
the dorsal margin of the trunk rising
above the head to an angulation from which the body gradually
tapers backwards.
Marginal teeth much elongated, closely ar-

ranged.

large, snout acute

Notochord invested with delicate ring-vertebrae.

Fins
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174

consisting of distally bifurcating rays,
fulcra

;

much

pectoral fins

all

arising at the angulation of the back,
pedicle,
fin

;

dorsal fin

extending to the caudal

high in front, becoming low behind

;

anal fin small

;

caudal

Scales covering the whole of the trunk, in regular

forked.

united by peg-and-socket articulation, and more or less pec-

series,

tinated at the hinder border

and

with large A-shaped

larger than the pelvic pair

of the dorsal region

convex hinder border
as deep

;

the scales of the middle of the flank

;

much

deeper than broad, with more or less

those of the ventral region at least as broad

;

postclavicular scales very large

much

caudal pedicle not

;

the ridge-scales of the

enlarged.

Histionotus angularis, Egerton.
1854-55. Histionotus angularis, Sir P. Egerton, Ann. Mag. Nat. Hist,
[2] vol. xiii. p. 434, and Figs. & Descript. Brit. Organic Remains

(Mem.

Geol. Surv.), dec.

viii.

no. 5, pi. v.

Mansel-Pleydell, Geol. Mag. [3]

1889. Histionotus angularis, J. C.
vol. vi. p. 241, pi. vii.

Type. Fish, wanting

The type

tail

;

British

Museum.

species, attaining a length of about 0-2.

Length of

head with opercular apparatus very slightly exceeding its maximum
depth, and occupying about one-quarter of the total length of the
fish ; length of the trunk equalling twice its maximum depth, and
the dorsal angulation measuring approximately 148°. The head and
opercular bones externally ornamented with fine, closely arranged
rugge

;

the large postclavicular plates similarly ornamented.

rays stout and smooth
pelvic pair,

and the

;

Fin-

pectoral fins scarcely twice as large as the

latter arising in

advance of the middle point of

Pectinations
the trunk ; dorsal fin consisting of at least 25 rays.
of the scales delicate and confined to their hinder margin, but conspicuous in

Form.
P. 577.

all

regions of the trunk.

Sf Loc.

Purbeck Beds

:

Dorsetshire and "Wiltshire.

Type specimen, described and figured by Egerton, loc. cit.
The impression of the caudal
Swanage, Dorsetshire.
;.

region

is

much

figure, in

less distinct

which the anal

than indicated in the published

fin is erroneously

extended.

Egerton

Coll.

P. 3614. Crushed head and trunk, wanting the greater part of the
EnnisTcillen Coll.
caudal region ; Swanage.
P. 5935. Small fish

somewhat

distorted

and with imperfect

fins,

but displaying the bifurcation of the caudal; Swanage,
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Part of the cranial roof is shown, and some of the
superior circumorbital bones are preserved.
Purchased, 1889.
P. 3614. Part of a trunk with displaced squamation, showing some
ring-vertebrae immediately behind the position of the
pelvic fins

;

Swanage.

Enniskillen Coll.

46421. Imperfect head and portion of trunk

;

Tisbury, Wiltshire.

Cunnington

Coll.

Histionotus oberndorferi, Wagner.
1863. Histionotus oberndorferi, A. Wagner, Abh. k. bay. Akad. Wiss.,

math.-phys. CI. vol. ix. p. 650, pi. iii.
1887. Histionotus oberndorferi, K. A. von Zittel,
vol.

iii.

Handb. Pakeont,

p. 218, fig. 231.

Type. Imperfect

fish,

wanting caudal region

Palaeontological

;

Museum, Munich.

An

imperfectly

known

more acute angulation

species, differing

of

from H. angularis in the

the dorsal margin and in the

more

coarsely serrated character of the scales.

Form.

Sf

Loc.

Lower Ximmeridgian (Lithographic Stone)

:

Ba-

varia.

49135. Plaster cast of type specimen

;

Kelheim.

Histionotus falsani,

Purchased, 1878.

Thiolliere.

1873. Histionotus falsani, V. Thiolliere, Poiss. Eoss. Bugey, pt.

ii.

p. 14, pi. v. fig. 1.

Type. Much-fractured fish

A

;

Lyons Museum.

species about equalling the type in size, but the

maximum

depth of the trunk considerably exceeding half its length, and the
head with opercular apparatus at least as deep as long.

Form,

fy

Loc.

Lower Kimmeridgian (Lithographic Stone)

:

Cirin,

Ain, Prance.

Not represented

An

in the Collection.

imperfect small fish in the Dresden

Bavarian Lithographic Stone,

is

tinct species, Histionotus parvus,
geol.

Mus. Dresden,

pt. iv.

Museum, from the

also regarded as indicating a dis-

by B. Yetter, Mittheil.

(1881), p. 48,

pi.

ii.

fig. 5.

k. mineral.-
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LEGNONOTUS,

Germs

[Ann. Mag. Nat. Hist. [2]

vol.

iii.

Egerton.

1854,

p.

435.]

Trunk gradually tapering from the occiput backwards or the
dorsal margin only slightly arcuate.

much

Dorsal

crowded.

the back, and

fin

Marginal teeth very long and

extending almost the whole length of

the rays, except perhaps anteriorly, distally

all

Scales apparently covering the whole of the trunk, in

bifurcating.

much

regular series, those of the middle of the flank

deeper than

Lateral line forming a conspicuous ridge.

broad.

Legnonotus cothamensis,

Egerton.

1854-55. Legnonotus cothamensis, Sir P. Egerton,

and Descript.

Figs,
dec.

viii.

Brit. Organic

no. 7, p. 4, pi. vii.

Type. Imperfect trunk

The type

Bristol

cit. p.

435, and
Surv.),

9-12.

Museum.

about 0*06. Marginal
operculum ornamented with large, flattened
comprising about 30 rays. Scales compara-

species, attaining a length of

teeth bluntly pointed

Dorsal

tubercles.

;

figs.

loo.

Remains (Mem. Geol.

;

fin

tively large, smooth,

but coarsely serrated;

principal

scales

of

lateral line about two-thirds as broad as deep.

Form.

Sf

(Cotham Marble)

Loc. Bhaetic

Aust

:

Cliff,

Gloucester-

shire.

P. 1092. Three small slabs exhibiting portions of jaws associated

with a mass of

bone-fragments, and ring-vertebrae.

scales,

Egerton Coll.

Genus

MACROSEMIUS,

[Neues Jahrb. 1834,

Syn. Bisticholepis, V. Thiolliere, Ann. Soc.
[2] vol.

iii.

Agassiz.

p. 387.]

Phys.

Sci.

&

Nat. Lyon,

1850, p. 136, and Poiss. Foss. Bugey, pt.

ii.

1873,

p. 14.

Trunk gradually tapering from the
large,

snout

acute.

much

Teeth

occiput backwards; head

elongated,

closely

arranged.

Notochord persistent, without ring-vertebrae; ribs ossified. Fins
consisting of very robust, bifurcating rays, without fulcra except in
the caudal; pectoral fins
fin

much

larger than the pelvic pair; dorsal

arising immediately behind

tinuously to the caudal pedicle

the

occiput

anal fin small

and extending con;

caudal fin rounded.

and more or less pectinated, with peg-and-socket articuand apparently wanting towards the dorsal margin ; scales

Scales thin
lation,

;
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.

of the middle of the flank relatively large, becoming smaller both

dorsally and ventrally, in the former case

by dichotomy

vertical series; abont four very large ridged-scales

border between the anal and caudal

fins.

Macrosemius rostratus,
[Plate III.

the

of

on the ventral

Agassiz.

fig. 4.]

1834. Macrosemius rostratus, L. Agassiz, Neues Jahrb. p. 388 (name
only).

1844. Macrosemius rostratus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p. 150, pi. xlvii. a. fig. 1.

1851. Macrosemius rostratus, A.

math.-phys. 01. vol.

Wagner, Abh.

k. bay.

Akad. Wiss.,

73.

vi. p.

1863. Macrosemius rostratus, A. Wagner, ibid. vol. ix. p. 647.
1863. Macrosemius insignis, A. Wagner, ibid. vol. ix. p. 648,
[Fish, wanting tail

;

Palseontological

Type. Nearly complete fish

The type

;

ii.

Royal Bohemian Museum, Prague.

species, attaining a length of

opercular apparatus somewhat longer than

Head with

about 03.
its

maximum

occupying about one-quarter of the total length of the

maximum

pi.

Museum, Munich.]

depth and
fish

;

the

depth of the trunk exceeding twice the width of the

caudal pedicle.

Rays

and comparatively
and about 38-40 in number the length

of dorsal fin very long

slender, without denticles,

;

of those of the hinder portion of the caudal region greater than the

depth of that part of the trunk.
of the middle point

Pelvic fins arising well in advance

between the pectoral and caudal

anal arising shortly behind.

fins,

and the

Scales conspicuously pectinated.

Closely related to this fish, if not specifically identical, is a trunk
from the Lithographic Stone of Kelheim, said to be slightly deeper
in proportion to its length but not otherwise distinguished from

the typical

M. rostratus.

It is described as the type of

M. latiusculus

by A. Wagner, Abh. k. bay. Akad. Wiss., math.-phys. CI. vol. vi.
(1851), p. 74; and a head is figured under the same name by
K. A. von Zittel, Handb. Palaeont. vol. iii. (1887), p. 218, fig. 232
(copied above, fig. 29, p. 163).
The original specimens are preserved in the Palaeontological Museum, Munich.
Form, fy Loc. Lower Kimmeridgian (Lithographic Stone): Bavaria.
37051. Fine specimen 0-275 in length, in counterpart, displaying
some of the teeth, a few ribs, the dorsal and caudal fins,
and the greater part of the squamalion Solenhofen.
;

Haberlein Coll.

PART

III.

n
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specimen 0-165 in length, displaying ribs

P. 7177. Another fine

shown

and

all

The

pelvic fin-supports are seen in impression,

the

fins, as

stricted near the distal end,

in PI. III.

4

fig.

much expanded

;

Eichstadt.

much

con-

proximally.

Purchased, 1894.

37094. Distorted

;

showing

but

imperfectly preserved

fish,

pectinated squamation

the

Haberlein Coll.

Solenhofeu.

P. 956. Imperfect head and abdominal region, showing the paired
fins

Egerton

Kelheim.

;

Coll.

P. 955, P. 3616. Imperfect trunk 0*07 in length, in counterpart,

with displaced squamation, showing ossified ribs and dorsal
Kelheim. The
with expanded distal ends

fin -supports

;

scales are finely serrated.

Egerton and Ennishillen

Macrosemius dumortieri

Colls.

(Thiolliere).

1858. Disticholepis dumortieri, V. Thiolliere, Bull. Soc. G6ol. France,
[2] vol. xv. p.

783 (name only).

1873. Disticholepis dumortieri, V. Thiolliere, Poiss. Foss. Bugey,

pt.

ii.

p. 15, pi. vi. fig. 1.

1883. Disticholepis dumortieri, H. E. Sauvage, Bull. Soc. Geol. France,
[3] vol. xi. p. 479.

Type. Nearly complete

A

of

species

somewhat longer than

Lyons Museum.
Head with opercular apparatus
maximum depth, and occupying about

fish

moderate
its

;

size.

one-quarter of the total length of the fish

;

the

maximum

depth of

the trunk nearly three times as great as the width of the caudal
pedicle.

Rays

about 32 in number, denticulated on
and stout but not expanded the length of

of dorsal fin

their posterior border

;

those of the caudal region scarcely

that part of the trunk.

if

at all exceeding the depth of

Pelvic fins arising slightly in advance of

the middle point between the pectoral and caudal
arising shortly behind.

Form.

Sf

Log.

fins,

and the anal

Scales conspicuously pectinated.

Lower Kimmeridgian (Lithographic Stone)

:

Ain,

France.
P. 4684. Imperfect impression of a typical fish

;

Cirin.

Purchased, 1884.

Macrosemius fourneti

(Thiolliere).

1850. Disticholepis fourneti, Ann. Soc. Sci. Phys.
vol.

iii.

p. 136.

&

Nat. Lyon, [2]
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1854. Disticholepis fourneti, V. Thiolliere, Poiss. Foss. Bugey, pt.

i.

pi. viii.

1873. Disticholepis fourneti, V. Thiolliere,

Type. Nearly complete

A

fish

;

ibid. pt.

ii.

p. 15.

Lyons Museum.

Head with

large species attaining a length of about 0*3.

opercular apparatus longer than

its

maximum

about one-quarter of the total length of the

depth, and occupying
fish

;

maximum

depth

of the trunk scarcely more than twice as great as the width of the

Rays of dorsal fin about 34 in number, very stout,
and denticulated on their posterior border those of the hinder half
of the fin somewhat expanded distally, and their length not excaudal pedicle.

;

ceeding the depth of the caudal region of the trunk.
arising almost

midway between the

the anal arising shortly behind.
striae

Pelvic fins

and

pectoral and caudal fins,

Scales usually covered with fine

extending from the delicate pectinations of the hinder border.

This

the type species of the so-called Disticholepis, which

is

regarded by

Wagner

is

(Gelehrte Anzeig. k. bay. Akad. Wiss. 1860,

402) as doubtfully distinct from Macrosemius.
from Cirin, erroneously ascribed
by Thiolliere (op. cit. pt. ii. p. 14, pi. v, fig. 2) to Macrosemius

p.

It is not improbable that the fish

rostratus, is a small

Form.

<$f

Loo.

example of

this species.

Lower Kimmeridgian (Lithographic Stone)

:

Ain,

France.
P. 4685.

The greater portion
caudal

fins,

pression
P.

4685

a.

;

of the trunk, with the dorsal

the fins

;

and

in im-

Purchased, 1884.

Cirin.

Imperfect impression of a

all

shown

of a large individual chiefly

fish 0*2 in length,

showing

Purchased, 1884.

Cirin.

P. 1091. Hinder abdominal and caudal regions of a small individual,

much

fractured;

Cirin.

Distinct

denticles

of

ganoine are seen upon the posterior border of some of the
hinder dorsal fin-rays.

Ecjerton Coll.

Macrosemius pectoralis,

Sauvage.

1883. Macrosemius pectoralis, H. E. Sauvage, Bull. Soc. G6ol. France,
[3] vol. xi. p. 477, pi. xii. fig. 17.

Type. Nearly complete

A

fish

;

counterpart in British

Museum.
Head

very small species, attaining a length of about 0'055.

with opercular apparatus considerably longer than

its

maximum

depth, and occupying about one-third of the length of the fish to

the base of the caudal fin

;

caudal pedicle very slender,

n 2

its

width
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maximum

considerably less than one half the

minal region.

Vertebral rings well

depth of the abdoDorsal

ossified.

opposite the fourth or fifth vertebra, with about

26

not expanded, but bifurcate distally at least in
Pelvic fins arising

and the

anal,

midway between

arising

fin

which are

rays,

hinder half.

its

the pectoral and caudal

with 6 or 7 rays, shortly behind.

fins,

Squamation very

thin.

Form.

Sf

Loc. Portlandian

Meuse, France.

:

Upper Portlandian (" La
Garde "), Savonnieres -en-Perthois, Meuse. The vertebral
rings are shown to be complete and well ossified, and the

P. 7359. Counterpart of type specimen

;

neural arches throughout the trunk, the haemal arches
in the caudal region, besides all

the fin-supports, are

The present writer cannot distinguish
more than 26 dorsal and 7 anal fin-rays. The hinder-

especially robust.

most dorsal rays are clearly proved to bifurcate.

Traces

of the extremely delicate flank-scales

occur above

pelvic fins.

Purchased, 1894.

Macrosemius andrewsi,
1895. Macrosemius andrewsi, A. S.

A.

S.

Woodward,

the

Woodward.
Geol. Mag. [4] vol.

ii.

p. 148, pi. vii. fig. 3.

Type. Nearly complete fish

A

;

British

Museum.

very small species, about 0*035 in length, closely similar to the

preceding but with relatively stouter caudal region.

Separate

hypocentra and pleurocentra in notochordal sheath.

with about 25 slender rays, arising above the
Pelvic fins arising about
fins,

midway between

Dorsal fin

fifth pair

of ribs.

the pectoral and caudal

Squamation

and the anal, with 7 or 8 rays, shortly behind.

very thin.

Form.

<5f

P. 6303.

Loc. Purbeckian

:

The type specimen,
loc. cit.

;

Wiltshire.
in counterpart, described

and figured

Middle Purbeck, Teffont.
Presented by Rev.

The following specimens may perhaps

W. B. Andrews, 1890.

indicate a species of Macro-

semius from the Stonesfield Slate, while two premaxillse and a

maxilla figured by
figs. 8,

9)

may

J. Phillips (Geol.

Oxford, 1871,

pertain to the same fish

;

p.

180, woodc. xl.

these specimens, however,

are insufficient for determination.
P. 3617. Dentigerous bone, probably maxilla,
brevirostris

by Agassiz

named Macrosemius

(Poiss. Foss. vol.

ii.

pt.

ii.

1844,
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and figured by the present writer in

p. 166), described

Proc. Geol. Assoc, vol. xi. (1890), p. 293,

pi. iii.

Egerton

Stonesfield.

species

only imperfectly defined

is

represented in the Collection

Macrosemius

helence,

Lyon, [2]
pt.

Soc.

is

not

Sci.

Phys.

&

Nat.

(1850), p. 135, and Poiss. Foss. Bugey,

(1873), p.

ii.

Bull.

iii.

and

;

Coll.

:

V. Thiolliere, Ann. Soc.

vol.

9

same species

P. 957. Left dentary with eight teeth, probably of the

The following

fig.

Enniskillen Coll.

Stonesfield Slate, Stonesfield.

14,

pi.

vi.

2

fig.

;

H. E. Sauvage,

Geol. France, [3] vol. xi. (1883), p.

478.—

Lower Kimmeridgian (Lithographic Stone); Cirin, Ain,
France.
[Imperfect small fish Lyons Museum.]
;

Genus

PETALOPTERYX,

[Poiss. Foss.

Mt. Liban, 1850,

Pictet.

p. 20.]

Syn. Aphanepygus, F. Bassani, Verhandl. k. k. geol. Reichsanst. 1879,
p. 162.

Trunk much elongated, gradually tapering from the occiput
backwards;

enlarged

shortly

;

suborbital plates subdivided into numerous small

Fulcra absent, except on the caudal fin; pectoral

tesserge.

much

Teeth much elongated,

head small, snout acute.

closely arranged

;

fins

dorsal fin consisting of unbranched rays, arising

behind the occiput and extending continuously to the
[anal fin apparently absent caudal fin scarcely if

caudal pedicle

;

;

Squamation robust and extending over the whole
trunk, the flank-scales not much (if at all), deepened, but all more
or less irregular, and the vertical series apparently sometimes
dichotomous dorsally and ventrally.
at all forked].

Petalopteryx syriacus,

Pictet.

1850. Petalopteryx syriacus, F. J. Pictet, Poiss. Foss. Mt. Liban, p. 22,
pi.

iii.

fig. 1

1866. Petalopteryx syriacus, F. J. Pictet

&

A. Humbert, Nouv. Rech.

Poiss. Foss. Mt. Liban, p. 54.

1882. Petalopteryx syriacus, F. Bassani, Denkschr. k.

math.-naturw. CI. vol. xlv.

Type. Nearly complete fish

The type

;

Akad. Wiss.,

p. 268.

Geneva Museum.

species, attaining a length of

about 0*16.

depth of trunk contained nearly four-and-a-half times in

Maximum
its

length

;
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from the pectoral arch to the base
small hexagonal
fin

plates,

and exceeding

of the caudal fin,

twice the width of the caudal pedicle.

Suborbitals subdivided into

ornamented with granulations.

comprising more than 45 rays,

its

Dorsal

anterior portion elevated and

as deep as the trunk at its point of origin.

Principal flank-scales

deeper than broad, smooth, and very finely denticulated on the
posterior border.

Form.

&f

Loc.

(Pictet.)

Upper Cretaceous

Not represented

Mount Lebanon,

:

Petalopteryx dorsalis,
1887. Petalopteryx dorsalis, J.
vol.

iii.

p.

627, pi. xx.

W.

Davis.

Davis, Trans. Roy. Dublin Soc. [2]

fig. 4.

Type. Fish with imperfect fins

A

Syria.

in the Collection.

British

;

Museum.
Length

small species, attaining a length of 0*075.

with opercular apparatus exceeding the

maximum

head

of

depth and con-

tained six times in the total length of the fish to the base of the

caudal fin
its

;

maximum

depth of trunk contained nearly six times in

length from the pectoral arch to the base of the caudal

twice as great as the width of the caudal pedicle.

fin,

and

Tesserae on

cheek very small, elongated antero-posteriorly, and smooth.

[Pins

imperfectly known, but] pelvic pair comprised within the

third

of

the trunk.

first

and irregular, all apparently at
deep, smooth, and not serrated on the posterior

Scales very small

least as broad as

margin.

Form.
P. 4755,

Sf

Loc.

Upper Cretaceous

:

Mount Lebanon,

Syria.

Type specimen described and figured by Davis, loc. cit.
Hakel. The lower dentition and the cheek-plates are
especially well shown in the head
the branchiostegal
:

;

rays are robust though filiform.
to the nature of the vertebral axis,

of the squamation.
scription,

and

not the anal

it is

is

The

fins

There

is

owing

no evidence as

to the thickness

are too imperfect for de-

impossible to determine whether or

wanting by accident. The caudal fin-rays
Except in the posterior half of

distinctly bifurcate once.

the caudal region, there

is

evidence of the dichotomy of

the vertical series of scales both dorsally and ventrally
and, as noted

by Davis, some of the small

pectoral fins appear to be rounded.

scales near the

Lewis

Coll.
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Petalopteryx elegans

(Bassani).

1879. Aphanepygus elegans, F. Bassani, Verhandl. k. k. geol. Reiclisanst. p. 163.

1882. Aphanepygus elegans, F. Bassani, Denksclir.

math.-naturw. CI.

vol. xlv. p. 197, pi.

Fish with imperfect fins;

Type.

Museum, Vienna.
The type species

figs.

Akad. Wiss.,

k.

1-9.

Austrian

Geological Survey

of the so-called genus Aphanepygus, attaining

a length of about 0*12.

exceeding the

i.

maximum

Length of head with opercular apparatus
depth and contained about

the total length of the fish to the base of the caudal

five

times in
Tesserae

fin.

on cheek very small, quadrangular and often antero-posteriorly
Dorsal fin comprising at least 75 rays, the longest of
elongated.
which are as deep as the maximum depth of the trunk pelvic
fins arising just beyond the end of the first quarter of the trunk.
Scales small and irregular, smooth, not serrated on the posterior
margin, and the majority broader than deep. (Bassani.)
;

Form. Sf Loc. Upper Cretaceous Island
Not represented in the Collection.
:

Genus

PROPTERUS,

[Neues Jahrb. 1834,

p.

of Lesina, Dalmatia.

Agassiz.

386.]

Syn. Rhynchoncodes, 0. G. Costa, Atti Accad. Pontan. vol.

v.

1850,

p. 317.

Trunk

more

or less bent

large, snout acute.

Teeth long

irregularly fusiform, the dorsal margin

at the origin of the dorsal fin

;

head

Notochord invested at least in part with very delicate
Fins consisting of
pleurocentra and hypocentra or ring-vertebras.
paired fins of moderate size, without
distally bifurcating rays

and slender.

;

fulcra

;

median

fins

very large, the dorsal extending more than

half the length of the back and divided into two portions, the anal

and deep, and the caudal deeply forked ; dorsal fin with
Scales
the anal and caudal fringed with fulcra.
covering the whole of the trunk, in regular series, united by pegand-socket articulation, and usually pectinated or denticulated at
the hinder border ; the principal flank-scales somewhat deeper than

fin short

basal

fulcra,

broad, none of the ventral scales

much broader than deep

;

no en-

larged ridge- scales.

Propterus microstomias,

Agassiz.

1834. Propterus microstomas, L. Agassiz, Neues Jahrb. p. 386.
1833-44. Notagogus zieteni, L. Agassiz, Poiss. Foss. vol. ii.

pt.

i.

;

ACTINOPTERYGII.
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pp. 10, 293, pi. xlix.

fig.

[Imperfect fish;

1.

Palaeontological

Museum, Munich.]
1844. Propterus microstomias, L. Agassiz, ibid. p. 296,

1851. Notagogus zieteni, A.

phys. 01. vol.

Wagner, Abh.

k. bay.

pi.

1.

6-8.

figs.

Akad. Wiss., math.-

65.

vi. p.

1851. Propterus microstomias, A.

Wagner,

1851. Propterus gracilis, A. Wagner,

ibid. p. 66.

ibid.

Museum, Munich.]
1863. Propterus microstomus, A. Wagner,

p. 68.

[Imperfect fish

;

Palaeontological

be.

645.

cit. vol. ix. p.

Type. Fish, wanting part of caudal fin; Palaeontological Museum,

Munich.

The type species, attaining a length of about 0*09. Length of
head with opercular apparatus about equalling the maximum depth
of the trunk and contained slightly more than four times in the
the dorsal border gently arched and the
total length of the fish
maximum depth of the trunk two-and-a-half times as great as the
Length of the first dorsal fin-ray
width of the caudal pedicle.
;

equalling the depth of the trunk at its point of insertion

the

;

short-based anal fin opposed to the hindermost rays of the dorsal.
Scales finely denticulated.

Form.

Sf

Lower Kimmeridgian (Lithographic Stone)

Loc.

Ba-

:

varia.

Not represented

in the Collection.

Propterus speciosus, Wagner.
[Plate III.
1851. Propterus

speciosus,

phys. CI. vol.

fig.

A.W agner,

k. bay.

Akad. Wiss., math.-

vi. p. 67, pi. iv. fig. 1.

1863. Propterus speciosus, A. Wagner,

Type. Imperfect

A species

5.]

Abh.

fish

;

loc. cit. vol. ix. p.

Palaeontological

644.

Museum, Munich.

attaining a length of about 0*15.

Proportions as in

the type species, but the dorsal border irregularly arched, sharply
rising above the occiput

The

and bent at the origin of the dorsal

fin.

anterior and posterior portions of the dorsal fin comprising

about

]

6 and 13 rays respectively

;

pelvic

fins

arising well

in

advance of a point mid-way between the pectorals and the caudal
the short-based anal fin opposed to the hindermost rays of the
dorsal.

Form.

Scales finely denticulated.
Sf

Loc.

37088, 37935.

Lower Kimmeridgian (Lithographic Stone): Bavaria.

Two

fine specimens, in counterpart, exhibiting

the

The

first

principal characters of the species
is

shown

;

Solenhofen.

of the natural size in PI. III.

fig. 5.

Eaberlein Coll.
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A

37099.

large fish, 0-18 in length, with imperfect head and fins,

probably of this species
P. 5547.

A

small fish

;

;

Haberlein

Solenhofen.

By

Eichstadt.

Coll.

exchange, 1888.

Propterus elongatus, Wagner.
1863. Propterus elongatus,

math.-phys. CI. vol.

Type.

A. Wagner, Abh.

Akad.

W

7

iss.,

645.

ix. p.

wanting squamation

Fish,

k. bay.

;

Palseontological

Museum,

Munich.

A

species briefly described as differing only

from P. speciosus in

the more slender proportions of the trunk, which tapers

more

rapidly behind.

Form.

$

Lower Kimmeridgian (Lithographic Stone)

Loc.

:

Ba-

varia.

Not represented

in the Collection.

Propterus scacchii
[Plate III.

(Costa).

fig. 6.]

1850. Rhynchoncodes scacchi, 0. G. Costa, Atti. Accad. Pontan. vol. v.
p.

317,

pi. v. fig. 5.

Type. Nearly complete fish

The type
size,

University

;

Museum, Naples.

species of the so-called genus Rhynchoncodes, of small

attaining a length

about O06.

of

opercular apparatus exceeding the

Length

maximum

of

head with

depth of the trunk

and contained about three-and-a-half times in the total length of
the dorsal border gently arched and the maximum depth
of the trunk about three times as great as the width of the caudal
pedicle.
Length of the first dorsal fin-ray nearly equalling the
the fish

;

depth of the trunk at

Form.

6f

Loc.

its

point of insertion.

Upper Jurassic

:

Naples.

P. 3613. Specimen 0*055 in length, displaying the general form of

the fish but
PI.

III.

much

fig.

6

abraded,

;

shown

of the natural size in

Torre d'Orlando,

Each part

near

Castellamare,

seems to have comprised about 10 rays, and the anal fin, with only 6 rays,
exhibits large fulcra along its anterior border resembling
Naples.

those of the caudal

of the dorsal fin

fin.

Enniskillen Coll.

To the genus Propterus, perhaps also to the species P. scacchii,
referred two small imperfect fishes from the Upper Jurassic

may be

of Torre d'Orlando (errore " Pietraroja ") described under the

name

186
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Bhynchoncodes macroeephalus, 0. G. Costa, Atti Accad. Pontan.

They have already been

vol. viii. (1864), p. 102, pi. ix. figs. 10, 11.

placed in this genus by F. Bassani, Denkschr.

math.-naturw.

The

MS.

so-called Propterus serratus, Miinster

Toss. vol.

pt.

ii.

i.

1844,

p. 296),

Bavaria (type in Berlin Museum),

Genus

Akad. Wiss.,

k.

(1882), p. 239.

CI. vol. xlv.

is

undefined.

NOTAGOGUS,

[Poiss. Foss. vol.

ii.

pt.

(L. Agassiz, Poiss.

from the Lithographic Stone of

Agassiz.

1833-44, pp. 10, 293.]

i.

Syn. Blenniomoeus, 0. G. Costa, Atti Accad. Pontan. vol.
p.

Calignathus, 0. G. Costa, ibid. vol.

A

1850,

v.

319.
vii.

1853, p. 37.

genus scarcely distinguished from Propterus, differing only

in the non-elongation of the anterior rays of the dorsal fin,

which

are very widely spaced, and in the less deeply forked character of

the caudal

fin.

The vertebral rings

also

appear to be more robust

than in Propterus.

Notagogus pentlandi,
[Plate III.

Agassiz.

figs. 7, 8.]

1833-44. Notagogus pentlandi, L. Agassiz, Poiss. Foss. vol.
pp. 10, 294, pi. xlix.

1833-44. Notagogus
[Distorted fish

;

ii.

pt.

l.

fig. 2.

latior,

Paris

L. Agassiz,

Museum

ibid. pp. 10, 294, pi. xlix.
of Natural History.]

fig. 3.

1850. Notagogus pentlandi, O. G. Costa, Atti Accad. Pontan. vol. v.
p.

312,

pi. v. fig. 2, pi. vii. fig. 5.

1850. Notagogus erythrolepis, O. G. Costa, ibid. p. 314,
1850. Notagogus minor, O. G. Costa,

ibid. p.

315,

1850. Blenniomoeus longicauda, O. G. Costa,

ibid. p.

1850. Blenniomoeus brevicauda, O. G. Costa,

ibid. p.

1853. Blenniomoeus major, 0. G. Costa,
figs.

ibid.

pi. iv. figs. 6, 7.

pi. v. fig. 4.
pi. vi. fig. 2.

319,

321,

pi. v. fig. 3.

vol. vii. p. 34, pi.

ii.

4-6.

1864. Notagogus pentlandi, 0. G. Costa,

ibid. vol. viii. p. 72, pi. xii.

fig. 5.

1864. Notagogus crassicauda, 0. G. Costa,

ibid. p. 74, pi. xii. figs. 6, 7.

1864. Blenniomoeus longicauda, 0. G. Costa, ibid. p. 99.
1864. Notagogus erythrolepis, 0. G. Costa, ibid. p. 102, pi.
1864. Notagogus gracilis, 0. G. Costa, ibid. p. 103, pi.
1882. Notagogus pentlandi, F. Bassani,

math.-naturw. CI.

Denkschr. k. Akad.

Wiss.,

vol. xlv. pp. 237, 239.

Type. Nearly complete

A

xi. fig. 11.

xi. fig. 8.

fish

;

British

Museum.

species attaining a length of about 0*15, but usually smaller.

;
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Length
the

head with opercular apparatus considerably exceeding
depth of the trunk and equalling half its length to

of

maximum

the base of the caudal

than half the

from a point
the

first

fin

maximum

;

width

of caudal pedicle

Dorsal

close to the occiput.

quarter of the back, and

extended as the hinder portion
very widely spaced and

which are more

somewhat

less

depth of the trunk, which tapers gradually

all

its

the

;

fin arising at

the end of

anterior portion twice as
first

much

comprising about 14 rays,

shorter than those of the second portion,

and only 10 in number.

closely arranged

Anal

fin,

with large fulcra and about 6 rays, as deep as the second portion
of the dorsal and arising slightly behind the origin of the latter.
Scales very finely crenulated.

This

commonly regarded as the type
Naples.
Loc. Upper Jurassic

is

Form.

Sf

species of Notagogus.

:

117. Type specimen

;

Torre d'Orlando, near Castellamare.
Purchased, 1837.

P. 2065. Finer specimen 0*14 in length, shown of the natural
in

PL

III.

fig.

7; Torre d'Orlando.

size

Egerton Coll.

P. 6866. Impression of a large fish distorted at the lower margin
of the abdominal region, apparently the counterpart of

the type

specimen of

P. 1097.

the so-called

N.

latior

;

Torre

Presented by Walter Crouch, Esq., 1893.

d'Orlando.

Three imperfect young specimens, the largest about 0*06
in length, exhibiting the internal skeleton of the trunk

Torre d'Orlando.

The middle portion of the vertebral
is shown of three times the natural
The pleurocentra and hypocentra
8.

axis of one specimen

PL

size in

III.

are observed

fig.

to

be distinct posteriorly, but soon fused

together in the abdominal region.

Notagogus denticulatus,

Egerton

Agassiz.

1844. Notagogus denticulatus, L. Agassiz, Poiss. Foss. vol.
p. 294, pi.

1.

tigs.

1-5, pt.

ii.

p.

1881. Notagogus denticulatus,

Mus. Dresden,

Abh.

Wagner,

B.

k. bay.

ibid. vol. ix. p.

Vetter, Mittheil.

fish

;

Palaeontological

species attaining a length of about 0-1.
as in

i.

Akad. Wiss.,
646.

k. mineral.-geol.

pt. iv. p. 43.

Type. Nearly complete

and trunk

pt.

CI. vol. vi. p. 65.

1863. Propterus denticulatus, A.

A

ii.

289.

1851. Notagogus denticulatus, A. Wagner,

math.-phys.

Coll.

Museum, Munich.
Proportions of head

N. pentlandi, except that the trunk in the abdo-
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minal region

Anterior portion of dorsal

deeper.

slightly

is

much extended

nearly twice as

equally elevated and the

than the others

first

fin

as the second portion, both about

three rays of each

more approximated

the anterior portion with about 13 rays, the pos-

;

with not less than 11 or 12 rays, which are somewhat

terior portion

Anal

widely spaced.

fin

arising opposite the middle of the

hinder portion of the dorsal.

Scales conspicuously denticulated,

less

except those of the pectoral region, which are more or less cycloidal.

Form.

<$f

Lower Kimmeridgian (Lithographic Stone)

Loc.

Ba-

:

varia.

P. 3610-11.

Two

specimens, the

first

with imperfect head, the
Kel-

second very fragmentary and chiefly in impression

heim, Bavaria.
P. 1089.

;

Ennislcillen Coll.

Another imperfect specimen exhibiting the rounded
in the pectoral region

;

Kelheim.

P. 1090. Small fish about 0*055 in length, probably

Coll.

young of

this

Egerton

Coll.

species; Kelheim.

Notagogus inimontis,

scales

Egerton

Thiolliere.

Imi montis, V. Thiolliere, Ann. Soc. Sci. Phys. & Nat.
Lyon, [2] vol. iii. p. 137.
1858. Notagogus iunismontis, V. Thiolliere, Bull. Soc. G6ol. France,
[2] vol. xv. p. 783 (name only).
1873. Notagogus inimontis, V. Thiolliere, Poiss. Foss. Bugey, pt. ii.

1850. Notagogus

p. 15, pi. vi. fig. 3.

1893. Notagogus inimontis,

Autun,

H. E. Sauvage,

Bull.

Soc.

Hist.

Nat.

vol. vi. p. 428.

Lyons Museum.
from N. denticulatus, but described
relatively larger teeth and steeper
as
separated
its
Sauvage
by
by
Type. Nearly complete

A

fish

;

species doubtfully distinct

facial profile of the head.

Form.

$

Loc.

Lower Kimmeridgian (Lithographic Stone)

:

Ain,

France.
P. 4692.

Trunk without head

;

Notagogus macropterus,
1881. Notagogus macropterus, B.

Mus. Dresden,

Vetter.

Vetter, Mittheil.

k.

mineral.-geol.

pt. iv. p. 46.

Type. Fish, wanting caudal

A

Purchased, 1884.

Cirin, Ain.

species closely related to

fin ; Dresden Museum.
N. denticulatus, described as

differing

PTCNODONTID^!.
in the
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more arched form of the back, deeper trunk, and the

remarkable development of the pectoral, dorsal, and anal

Form.

fins.

Lower Kimmeridgian (Lithographic Stone)

Log.

Sf

Ba-

:

varia.

Not represented

A

fish

in the Collection.

from the Lithographic Stone of Cirin, Ain, France, much
is named N. margaritee,

resembling the two preceding species,

and

Thiolliere (Bull. Soc. Geol. Prance, [2] vol. xv. 1858, p. 783),

figured without description in Thiolliere, Poiss. Foss. Bugey, pt.

(1873),

ii.

pi. vi. fig. 4.

may

Either to the Macrosemiidge or to the Semionotidae

also per-

haps be referred the problematical Triassic genus Oriliurus (R. Kner,
Sitzungsb. k. Akad. Wiss., math.-naturw. CI. vol.

The trunk

is

comparatively elongated and

is

liii. 1866, p. 163).
almost or quite scale-

on the flanks. A few of the inner teeth are enlarged and
There is little or no ossification in the notochordal sheath,
and the ribs are extremely delicate. The pectoral fins are large
and the pelvic fins remote the dorsal fin has an extended base-line
but is not acuminate, and the anal is relatively very small ; the

less

tritoral.

;

caudal fin

A

truncated, not forked.

is

few undivided and unarti-

culated rays occur at the origin of the dorsal and caudal

and anal

of the dorsal

An

more than

once.

anal

The type

fin.

fig. 1), is

though articulated, are not branched

fins,

elongated large scale occurs in front of the
0. sturi (Kner,

species,

loc. cit.

163,

p.

pi. ii.

founded on a unique specimen from the Keuper of Raibl,
the

in

Carinthia,

Vienna.

but

fins,

All the fin-rays are delicate, and those

ordinary fulcra are absent.

Museum

of the

Austrian Geological Survey,

Another form from the " Hauptdolomit "

Lombardy,

is

also described

(1889), p. 136,

by

W.

of

Lumezzane,

Deecke, Palseontogr.

vol.

xxxv.

pi. vii. fig. 9.

PYCNODONTIDiE.

Family
Trunk deeply fusiform

or cycloidal.

Cranial bones robust, and

a median occipital plate separating the parietal elements

bones delicate or wanting

;

;

facial

opercular apparatus reduced to a small

operculum, large preoperculum, and not more than two branchiostegal rays

;

mandibular suspensorium

much

inclined forwards and

gape of mouth small ; teeth prehensile on the premaxilla and dentary,
wanting on the maxilla (if this bone be present) and the pterygopalatine arcade, tritoral on the single

vomer and the

splenials

;

all
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the teeth apparently without vertical successors.
destitute

sistent,

of

ossifications in its sheath,

the majority well-spaced and articulated

perhaps quite at the base of the caudal

;

Notochord perFin-rays robust,

fulcra

fin

;

absent,

except

dorsal and anal fins

more or less extended. Scales rhombic when present, frequently
wanting on the whole or part of the caudal region almost invariably strengthened by the inner rib on their anterior margin
and united by a peg-a.nd-socket articulation in connection there;

with.

The

Pycnodont

cranial osteology of the

The

imperfectly known.

much

there was as

little

fishes

is

yet very

as

information available suggests that

variation in this group as in certain aberrant

modern fishes, such as the Plectognaths and Gymnodonts
and in any general description it is therefore necessary to state
precisely in which genus or genera several of the characters have
been observed. When this statement is not made in the following
account, the character in question has been met with very widely
and may be regarded as normal in the family. The best-preserved
tribes of

;

specimens hitherto obtained are those of Mesturus

Oxford Clay

of

from the

leedsi

The laterally-compressed examples

Peterborough.

of Gyrodus and Mesodon, from the Lithographic Stone of Bavaria and

Prance, are also important

moeodus
first

tuilletti

while the unique specimen of Anofrom the Sussex Chalk (see p. 263) reveals for the
;

time the pterygo-palatine arcade.

The

chondrocranium

covered with
cranial roof.

is well ossified and always
completely
membrane-bones, there being no vacuities in the

The

basicranial axis is

more or

less parallel

roof behind the angulation of the frontal profile, and

is

with the

then bent

sharply downwards to the den tiger ous oral face of the vomer

the latter

is

finally directed in

;

while

a plane almost parallel with the

The axis of the skull as a whole is directed downwards
and forwards, making a considerable angle with the axis of the

first.

trunk.

Of the chondrocranial elements, only the postfrontal

(sphenotic),

mesethmoidal, and supposed basisphenoidal bones have hitherto
been clearly observed. The postfrontal in Mesturus is small and
does not appear on the cranial roof; nor is there any external

ornamented plate fused with

its outer face.
Its lower extremity
meets the basipterygoid process of the parasphenoid in a deeply

interdigitating suture

;

while

its

posterior outer face takes part in

the facette for the upper end of the hyomandibular.

The mesethmoid is always conspicuous as a deep thin lamina extending forwards
from the anterior border of the orbital cavity and articulating below

;
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with the median ridge on the superior aspect of the coalesced vomers
can be distinguished from this plate by the arrangement of its
:

it

structural

which are directed downwards and forwards

fibres,

instead of horizontally, and

it never projects in advance of the
vomers in the rostrum. There is no ossified interorbital septum.
It is evident from several specimens, notably Anomceodus willetti

and Mesturus

leedsi,

that the base of the cranium bears a delicate,

laminar, median vertical keel extending as far forwards as the orbit

but the only precise information concerning the basicranial axis has
been obtained from specimens of Mesturus leedsi. The basiocci-

unknown, but a detached element, evidently chondrocranial,
6834 recorded below, fits well on the hinder margin of
another bone in the same fossil which is proved to be parasphenoid.
It may therefore be determined as basisphenoid, and is noteworthy
pital is

in no. P.

as occupying a considerable length of the basicranial axis.

It is

longer than broad, exhibits a median longitudinal keel below, and
is

narrowest at

its

hinder end

;

while the lateral margins form

sharp edges, each apparently notched near

its

anterior end, and a

pair of large foramina pierce the bone obliquely near its middle.

The parasphenoid

is

remarkable for

its

shortness, not extending

backwards beyond the front edge of the supposed basisphenoid.
The main part of the bone is short, stout, and broad, with a median
and its basipterygoid processes are short,
longitudinal keel below
;

with the very coarsely dentated articular end already mentioned.
At the front extremity of the otic region this broad bone is abruptly
its inferior keel terminates in a roughened pointed knob,
and the element continues merely as a narrow slender median bar

truncated,

across the region of the orbit

;

towards the front of the orbit in

median lamina is observed to rise gradually
on its superior face to meet the ascending plate of the coalesced
vomers. The latter form one very stout, bilaterally symmetrical
bone extending to the anterior end of the rostrum, where they
are overlapped by the small premaxillae.
The arrangement of the membrane-bones (or dermal plates) of
the cranial roof is not quite constant, and there is much irregularity

many

fossils a vertical

especially in the superficial elements covering the ethmoidal region.

As shown by Mesturus
roof

is

(fig.

median element of the
and unpaired, and may therefore

30), the posterior

bilaterally symmetrical

be named supraoccipital (s.occ). The frontals (jr.) are the largest
plates, always conspicuous and readily identified between the orbits,

and varying in length according to the shape of the head. The
otic region is covered by a single plate, which forms the posterolateral angle of the roof and meets the frontal anteriorly, entering
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some extent the superior border of the orbital cavity this in
is evidently the squamosal (sq.).
In the majority
of Pycnodonts, the space between the supraoccipital, frontal, and
squamosal elements is occupied on each side by a single parietal
to

;

our nomenclature

Pi^. 30.

leedsi; diagram of bones ot cranial roof, superior aspect, from a
specimen in [the collection of Alfred N. Leeds, Esq., Eyebury. Oxford
Clay Peterborough.

Mesturus

—

;

eth.,

ethmoidal plates
orbit;

sq.,

;

fr.,

squamosal

;

frontal

;

m.eth.,

median ethmoidal

s.occ, supraoccipital;

s.t.,

plate

supratemporal

;

;

orb.,

opiates

in parietal region.

plate

;

while this plate m'Mesodon, Microdon, Stemmatodus, Coelodus,

Palceobcdistum,

and Pycnodus exhibits a large posteriorly-directed

process with digitate extremity, arising about the middle of

its

hinder

margin and extending immediately beneath the scales of the trunk.
In Mesturus leedsi, however, the parietal region is occupied by
two or more irregular plates on each side (x) and neither in this
genus nor in Gyrodus is there any posteriorly-directed process. The
;

ethmoidal plates, as shown in Mesturus
able (eth.).

polygonal

The region
tesserge,

in

leedsi,

are most remark-

advance of the frontals

is

covered with

which extend even over the smooth premaxillae
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and these tesserae frequently fuse together. One median plate thus
formed extends backwards between the anterior ends of the frontals,
and these elements are sometimes entirely separated by it moreover,
;

this

median

series is

which meets (or is fused with) the supraoccipital. The
azygous median plates in the cranial roof of Mesturus

plate (m.eth.)

arrangement

even continued further back by another azygous

of

leedsi is

thus suggestive of the corresponding plates in Acipenseroid

fishes.

In Coccodus

all

the elements of the cranial roof are fused

into one continuous shield.

The cheek-plates

and apparently without any
In Mesturus and Gyrodus one plate
larger than the remainder, bounding the upper jaw, may be the
maxilla but it is delicate and toothless. The premaxillse are a
pair of small, deep and narrow bones, moderately thick, resting
upon the anterior extremity of the vomer, and covered with the
ethmoidal dermal plates. The postero-external border of each is
are small, thin,

very definite arrangement.

;

notched, as
capsule

is

if for

The

the opening of the nasal capsule.

sclerotic

often ossified.

The hyomandibular
broad above as in

its

a

is

upper end for the support
but nothing

is

long narrow lamina about twice as

lower half, with a posterior process near
of the

operculum

known of its connections below.

its

XVI. fig. 3, Tim.)
The pterygo-palatine

(PI.

;

delicate and toothless, and is shown both in Anomoeodus
and Mesturus leedsi to have been directly fused for a
considerable distance with the edge of the basicranial axis.
The
thickened articular end of the quadrate is turned forwards so that
the facette for the mandible is in a vertical plane
and this
facette is irregularly oval, deeper than broad, and slightly concave.

arcade

is

willetti

;

The

free border of the

ectopterygoid

much doubt

is

concavely arched;

and

that a distinct symplectic element

was

apposed to the hinder margin of the quadrate, though this

still

there

is

not

remains to be definitely proved.

The two rami

of the

mandible are

separate at the symphysis, and in Mesturus leedsi each
to

consist of five

cartilage

is

elements.

The proximal end

distinctly ossified as

is

observed

of the meckelian

an articular bone

and there

;

is

a

very large splenial element within, while three more delicate splints

appear without.

The

splenial is

much

the largest and stoutest

bone in the jaw, meeting its fellow of the opposite side at the
symphysis and well covered with a pavement of teeth on its oral
It is exposed on the outer aspect of the entire margin of the
face.

ramus behind the short

oral border of the dentary,

teriorly into a large coronoid process.

insignificant, thin, deep

PAET

III.

The dentary

and narrow, meeting

its

and
is

rises pos-

comparatively

fellow
o

at

the
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An

symphysis, and bearing a row of prehensile teeth.
plate,

though not extending upwards quite

angular

the oral border,

to

completes the posterior part of the outer face of the mandibular

ramus

and

;

its

hinder ascending portion meets a small coronoid

bone, with which

it

known, though

in

Mesturus verrucosus a short

and deep ceratohyal with a small hypohyal
(PI.

XV.

The

fig. 1, ch.,

The operculum

truncated above where
cranial roof,

is

evidently observed

%.)•

and branchiostegal

opercular

reduced.

The hyoid elements

frequently becomes fused.

are not satisfactorily

it

is

relatively

apparatus
small,

is

remarkably

deep, and narrow,

meets the postero-lateral edge of the

and tapering below

to a point.

been named " supraclavicle," but

its

by a specimen of Gyrodus heocagonus

This bone has hitherto
is

indicated both

fig.

3) and by one

true nature
(PI.

XYI.

The preoperculum (commonly
of Mesturus leedsi (no. P. 6834).
termed " operculum ") is very large, triangular in shape and much
expanded below ; its mode of attachment to the mandibular suspensorium is indicated in the specimens both of Anomceodus willetti
and Gyrodus heocagonus already referred to. The suboperculum
and only two branchiostegal
and interoperculum are wanting
rays have been observed immediately below the preoperculum in
Mesturus leedsi and in Gyrodus frontatus (PL XYI. fig. 2).
In
Gyrodus and Mesturus the space between the rami of the mandible
;

is

completely covered with small polygonal tesserae, there being no

gular plate.

On

gill-filaments,

more or

the branchial arches, long and slender calcified
less denticulated, are often observed.

Teeth are confined to the vomer, splenial, premaxilla, and dentary.

They

are all hollow, with a short base firmly anchylosed to the

and the present writer has never observed any
The only suspicion of such an arrangement is afforded by the Oxfordian specimens of Mesturus leedsi.
The teeth of the premaxilla and dentary are prehensile and arranged
those of the vomer and splenial are tritoral and
in a single series
form an extended pavement. Anteriorly the teeth of these pavements are nearly equal in size and do not exhibit any very definite
arrangement but posteriorly as a rule they soon become differentiated and disposed in regular longitudinal series of more or less
Appearances suggest that the splenial and vomerine
different sizes.
elements are continually being lengthened by growth behind, the
supporting bone

;

provision for replacement.

;

;

new teeth obtained during the life of the animal being those
added in this manner. If so, it is much the same kind of growth
as that which takes place in the dentition of the Cochliodontidse and
the only differences being due
MyliobatidaB among Elasmobranchs

only

:
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to the presence of a

bony base

in the one case

and

absence in

its

and
compared
they must be compared only with
as a whole with the larger ones
that portion of the latter which happens to be of corresponding
Moreover, in comparing the detached vomers

the other.

splenials of Pycnodonts, the smaller specimens cannot be

—

size.

The notochord

always persistent, and no ossifications which

is

can be ascribed to

The

sheath have hitherto been observed.

its

neural and haemal arches, however, are invariably well-ossified, and

much expanded

are so

their bases

that they sometimes {Palceo-

Ribs are

balistum, Pycnodus) completely encircle the notochord.

present

and those

;

of

Gyrodus and Palceobalistum are

distinctly

observed to exhibit the laminar expansion so characteristic of the
neural spines throughout the trunk and of the haemal spines in the
This expansion

caudal region.

is

commonly confined

to the anterior

edge of each spine, but in Gyrodus and Palceobalistum
both anteriorly and posteriorly

;

and

occurs

it

in the last-mentioned

genus

the lamina? of adjacent spines are actually united for a considerable

The neural

length in a jagged suture.
region

spines in the abdominal

extend to the dorsal margin of the

and are often

fish,

thickened apparently for the support of the

ridge-scales.

haemal spines supporting the caudal

also

expanded, but never fused together.

fin

No

are

The

more or

less

intermuscular bones have

been seen.

The

precise

mode

of suspension of the pectoral

arch

to the

cranium still remains to be discovered; but the clavicle is well
known, and some specimens of Gyrodus appear to exhibit a supraclavicle extending towards the back of the cranial roof.
The
clavicle is

much

vertically elongated, tapering above,

spatulate expansion below
flank of the

fish.

;

There

a very small surface
is

no infra-clavicle.

is

fin

forms a

in Gyrodus

little lobe, distinctly
;

and a single

these elements.

The

series of

The rays

to their supports,

arches in the

Gyrodus and Palceobalistum,
occupied by

still

more of

pelvic fins, though often quite rudimentary,

which the trunk

is

satisfactorily

number
which are more numerous than the vertebral

of the dorsal and anal fins are equal in

same region

be subdivided into

this

seven or eight basals can be

may have been

are exhibited in all the genera of

known.

attached

is

The base of

covered with thin rounded scales

readily counted in specimens both of

while some vacant space

the'

The scapula and

coracoid cannot yet be described, but the pectoral fin
just above the inferior expansion of the clavicle.

and with a

exposed on

its

;

but each fin-ray

is

sometimes liable to

right and left halves by crushing,

o2

and there
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then a

more or

false

appearance of multiplicity of rays.

less

articulated,

and they

All the rays are

usually

also

bifurcate

but

;

there are no traces of fulcra, unless a few short, undivided basal

rays at the origin of the caudal fin are placed in this category.

The

scales are all

quadrangular and somewhat deepened on the
is strengthened by a vertical inner

Their anterior margin

flank.

which forms a peg-and-socket articulation to unite the scales
and there is one exceptional
instance (Mesturus) in which this union is still further strengthened
by an interlocking jagged suture of the superposed upper and lower
margins. The series are for the most part regular but in Mesturus

rib,

of each transverse (vertical) series

;

;

there are a few, short, irregular intercalary series both dorsally and
ventrally, while in this genus, Gyrodus,

and Palmohalistum there

is

a fine subdivision of the scales at the base of the dorsal and anal

"When the squamation degenerates on the caudal

fins.

does not appear

to pass through the

Dapedioid genus Aetheolepis (see

p.

to disappear directly without first

region,

stage represented

157)

in

it

the

the rhombic scales seem

;

becoming

cycloidal, for

remnants

of their anterior thickened rib are often observed

naked tail. The "

lateral line

on the otherwise
" extends along the flank from the outer

supratemporal to the middle of the caudal pedicle

and there

;

is

also

always an upper canal passing along the top of the flank to the
origin of the dorsal fin.

The

ridge-scales are usually small

but in Palceohalistum and Pycnodus those
ventral ridge appear to have considerably extended limbs.
inconspicuous

;

The hinder end of the abdominal cavity
by a long, curved bone, extending from a

is

nearly always marked

slight expansion at the

ventral border just in advance of the anal

and tapering

fin,

point immediately below the notochordal axis. In Gyrodus (PI.
fig. 2,

x) this has

much

to a

XYI.

the aspect of an azygous internal bone (as

described by B. Tetter, Mittheil. k. mineral.-geol. Mus.

Dresden,

36) while in Coelodus, Pcdceohalistum and Pycnodus
appears rather as a great paired dermal scute (as described by J. J.

pt. iv.
it

and
the

of

1881,

p.

;

Heckel, Denkschr. k. Akad. Wiss., math.-naturw.
pp. 216, 221, 241).
of the anal fin,
still

The element is

CI. vol. xi.

1856,

certainly not an enlarged support

and has no connection with the pelvic

fins.

It

must

remain problematical.

In arranging the genera of Pycnodonts, the presence or absence
of scales on the caudal region cannot be regarded as of prime

importance, owing to the uncertainty of the character in some
degree in Microdon and in a greater degree in
Specialization seems to result chiefly

the backbone by the interlocking of

(i.)

its

Pcdceohalistum.

in the strengthening of

arches

;

(ii.)

in the reduc-

;
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tion of the tritoral teeth to a fixed arrangement in regular longi-

tudinal series

and

;

in the obliteration of the indent for the

(iir.)

meckelian cartilage on the attached face of the splenial hone.
rarely

(Coccodus,

developed.

Finally,

dermal armour

a spinous

Xenojpholis)

we venture

Very

is

also

to recognize one case of degeneracy

of the tritoral dentition (Anomoeodus).

Synopsis of Genera.
I.

Neural and haemal arches of axial skeleton of
trunk not expanding sufficiently to encircle
the notochord.
(a.)

Number

of longitudinal series of teeth

on splenial bone inconstant caudal fin
rounded no dermal spines.
Vomerine teeth in five longitudinal series,
sometimes irregular laterally splenial
comprising
one
dentition
regular
principal series, with three or more
outer series and one or two inner
;

;

;

usually irregularly arranged

series,

scales tuber culated, confined to region

in advance of

median

dentition

[Splenial

as

much more

usually

Mesodon

fins

in

Mesodon,

but

irregularly

ar-

(p. 199).

ranged, and the principal longitudinal

well

not

series

-

differentiated ;

the

bone much stouter, and with a
remarkably deep symphysial facette;
splenial

fish

unknown

Athrodon

(p. 215).]

Mesturus

(p.

Vomerine teeth in three regular longitudinal series, with irregular intermesplenial dentition with
diate series
two regular series separated by small
teeth, and flanked within by other
small teeth scales covering whole of
trunk, united above and below with
j

;

jagged sutures
(I.)

Number

of longitudinal series of teeth

on

bone constant; caudal
no dermal spines.

splenial

forked

;

Vomerine teeth

218).

fin

in five longitudinal series,

the inner lateral pairs regularly alter-

nating with the widely-spaced median
splenial teeth in four regular

teeth;
series

;

squamation confined almost or
advance of

completely to region in

median

fins

Microdon,

p. 221).

;;
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Vomerine teeth in

five,

and

splenial teeth

in four regular longitudinal

series

whole of trunk, and
none united with jagged sutures ....
Vomerine teeth in five, and splenial teeth
scales covering

in three regular

Gyrodus

(p. 233).

longitudinal series

squamation confined to
advance of median fins

region

in

caudal fin

:

Stemmatodus

scarcely forked

(p. 248).

Oral surface of vomer convex from side to

and teeth in

side,

tudinal series
series,

;

five regular longi-

splenial teeth in three

the outer sometimes in

part

sometimes
irregularly supplemented squamation
confined to region in advance of
the

subdivided,

inner

;

median
(c.)

Ccelodus (p. 249).

fins

Splenial dentition comparatively degenerate, restricted to a space well

outer margin, and
dinal

number

inconstant

series

no

;

within

of longitu-

dermal

spines.

Vomerine teeth

irregular, in

five longitudinal

confined

(d.)

to

series

region

in

from three to
squamation

;

advance

of

median fins
Abnormal genera with median occipital
spine, and more or less spinous pectoral

Anomoeodus

(p. 258).

arch.

Vomerine teeth apparently

in

five,

and

splenial teeth in three regular longi-

tudinal series

;

clavicular spines large

;

wanting
Imperfectly known, but greater portion of
trunk covered with large, rhombic,
II.

scales

Coccodus

keeled scutes

Xenopholis

(p. 266).

(p. 269).

Neural and haemal arches of axial skeleton
of trunk expanding and completely encircling the notochord.

Vomerine teeth

in five,

and

splenial teeth in

three regular longitudinal series

;

caudal

pedicle very short, and fin fan-shaped

;

squamation variable

Palceobalistum (p. 270).

Dentition as in Talczobalistum caudal pedicle
squamaslender and fin slightly forked
;

;

tion

confined to region in advance of

median

fins

Pycnodus

(p.

275).
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Genus

MESODON,

Wagner \

[Abh. k. bay. Akad. Wiss., math.-phys.
Syn.

(?)

Trunk

CI. vol. vi.

Typodus, F. A. Quenstedt, Der Jura, 1858,
discoidal, not

1851,

p. 781.

Head and

produced at the caudal pedicle.

opercular bones externally ornamented with granulations

mouth very oblique

;

;

cleft of

teeth smooth, or with feeble indentation and

vomerine teeth arranged

rugse;

p. 56.]

in five longitudinal series,

lateral pairs being often irregular

;

the

splenial dentition comprising

one principal series of teeth with three or more outer series and
one or two inner series, usually irregularly arranged. Neural and
haemal arches of axial skeleton not sufficiently expanded to meet

round the notochord.

much

Fin-rays robust, closely articulated, and

divided distally.

Pelvic fins present

;

dorsal

and anal

fins

deep throughout their extent, the former occupying the hinder half
of the back, and the latter

somewhat shorter;

caudal fin fan-

shaped, having a convex hinder margin, and arising immediately

between the posterior extremities of the dorsal and anal fins.
Scales robust, ornamented with granulations, and occupying only
the anterior half of the trunk.

Of

this

genus

many

known

species are

only by the dentition, and

in that case they cannot be satisfactorily defined.
teeth

is

especially variable, but the

number and

The form of the

relative proportions

of the several series appear to be sufficiently constant for noting in
provisional definitions.

Mesodon macropterus
XVI.

[Plate

(Agassiz).

fig. 1.]

Gyrodus macropterus, L. Agassiz, Poiss. Foss., Feuill. p. 18,
and vol. ii. pt. ii. p. 301.
1851. Mesodon macropterus, A. Wagner, Abh. k. bay. Akad. Wiss.,
1834-44.

math.-phys. CI. vol.
1856.

vi. pp. 49, 56, pi. iv. fig. 2.

Mesodon macropterus,

math.-naturw. CI. vol.
1862.

Heckel, Denkschr. k. Akad. Wiss.,

J. J.

xi. p.

202.

Mesodon macropterus, A. Wagner, Abh.

math.-phys. CI. vol.

k.

bay. Akad. Wiss.,

349.

ix. p.

1887. Mesodon macropterus, K. A. von Zittel, Handb. Palseont. vol.
p.

247,

fig.

Type. Nearly complete fish

The type
1

iii.

261.
;

Palseontological

species, attaining a length of

Museum, Munich.

about 0*16.

Maximum

This name having gained universal acceptance, we adopt it, notwithits preoccupation among Mollusca by Mesodon, Kafinesque, 1819.

standing
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depth of the trunk nearly equal to the length of the head and trunk

without caudal fin

distance from frontal angulation to hinder margin

;

preoperculum equalling about one-quarter of the total length of

of

the

[Dentition imperfectly known, but] teeth smooth, some

fish.

indented, and those of the principal mandibular series at least twice

Dorsal and anal

as broad as long.

fins

equally elevated, the latter

which has 35
Squamation covering less than half of the trunk; ridge-scales
coarsely serrated, each on the ventral aspect with about six points.
1
esc don gibbosus
is founded
It seems probable that the so-called
upon a small, distorted fish of this species. The original specimen
is in the Palseontological Museum, Munich, and was obtained from
Three other small fishes from
the Lithographic Stone of Kelheim.
Eichstadt, in the same Museum, also probably the young of
M. macropterus, bear the name of M. pulcJiellus (A. Wagner, loc. cit.
vol. ix. 1862, p. 351).
Another dwarf variety, from the Middle
with about 30 rays and

four-fifths as long as the former,

rays.

M

Purbeck
(A.

S.

of Teffont, Wiltshire, is

Woodward,

Geol.

Mag.

named M.
[4]

vol.

m,acropterus, var. parvus

ii.

1895, p. 147,

pi. vii.

fig. 2).

Form.

Lower Kimmeridgian

Loc.

Sf

Stone)

(Lithographic

:

Bavaria.
P. 5546. Well-preserved fish 0*14 in length,

shown of two-thirds the
As shown in
side view, the basi cranial axis is bent sharply downwards
at the front of the orbit (o.) to the dentigerous vomer (v.)
and some of the sutures in the cranial roof can be distinguished.
The limits of the supraoccipital (s.occ),
squamosal (sq.)> and parietal (pa.) plates are quite clear,
and the latter element bears a large process (x) on its
hinder margin, this directed backwards and subdivided
into digitations at the extremity.
The operculum (op.)
and preoperculum (p.op.) are imperfect, but their relative
proportions and characteristic radiating markings are seen.
natural size in PI.

Some

XVI.

fig.

1

;

the long hour-glass-shaped basals

of

pectoral fin can also be observed.

the

caudal

region,

and the endoskeleton

A. Wagner, Abk.

in

the

scales

on

(b.)

There are no

By

exposed.
1

Eichstadt.

is

thus well

exchange, 1888.

bay. Akad. Wiss., math.-phys. CI. vol. vi. (1851),
Gyrodus gibbosus, L. Agassiz, Poiss. Foss. vol. ii. pt. ii.
1844, p. 236 (name only, ex Miinster, MS.). A distorted specimen of Mesodon
from the Lithographic Stone of Cirin, Am, France, is also described under the
same specific name by V. Thiolliere, Poiss. Foss. Bugey, pt. ii. (1873), p. 13,
pp. 52, 56, pi.

pi.

ii. fig.

12.

iii. fig.

k.

2.
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37109. Imperfectly preserved similar fish, the head in counterpart
and displaying part of the left splenial dentition Solen;

There are traces

hofen.

of the tubercular

ornament on

the scales, and the serration of the ventral ridge-scales

P. 1628. Portion of

is

H'dberlein Coll.

conspicuous.

caudal region of a

somewhat

Kelheim.

larger

fish

Egerton

;

Coll.

37107. Small, nearly complete specimen, 0-07 in lengthen counterThe premaxillse are shown, and the
part Solenhofen.
;

course of the dorsal " lateral line "

Me so don

daviesi, A.

1890. Mesodon daviesi, A. S.

S.

Woodward,

conspicuous on the

is

squamation to the origin of the dorsal

fin.

Haberlein Coll.

Woodward.

Proc. Zool. Soc. 1890,

p.

351,

pi. xxviii. fig. 5.

Type. Nearly complete

A

fish

;

British

Museum.

species attaining a length of about 0*25.

Maximum

depth of

the trunk somewhat less than the length of the head and trunk
distance from frontal angulation to hinder
fin
margin of preoperculum scarcely exceeding one-fifth of the total
[Dentition imperfectly known, but] teeth
length of the fish.
smooth, some indented, and those of the principal mandibular series
Dorsal and anal fins equally
at least twice as broad as long.
elevated, the latter with 29 rays and four-fifths as long as the
former, which has 38 rays.
Squamation not covering more than

without caudal

;

half of the trunk.

Form.

Sf

Log. Purbeckian

:

Dorsetshire.

41387, P. 6381. Type specimen, with incomplete counterpart
Purbeck Beds, Swan age.
Purchased, 1869, and Beckles Coll.
P. 7454.

Remains

head and abdominal region, doubtfully of th

of

The principal teeth of the mandible
more transversely elongated than those in the type
specimen.
History unknown.
species

;

Swanage.

are

P. 6383. Portion of caudal region of small fish, probably
this species

;

Swanage.

of

of Mesodon daviesi
and proportions of the trunk, but the head is relatively
The difference is probably due
in Mesodon macropterus.

The following specimen agrees with the type
in the form
as long as

young

Beckles Coll.

to crushing.
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P. 4381. Nearly complete fish 0*13 in length, wanting the paired
fins

;

Purbeck Beds, Swanage.

Enniskillen Coll.

Mesodon simus,
1893. Mesodon simus,

H. E. Sauvage,

Bull. Soc. Hist. Nat. Autun,

vol. vi. p. 441.

Type. Nearly complete

A

fish.

by Sauvage as closely resembling M. daviesi,
but differing in the somewhat more elongated form of its trunk.
Form. 6f Log. Lower Kimraeridgian Orbagnoux, Ain, France.
Not represented in the Collection.
species described

:

Mesodon comosus,

Thiolliere.

Mesodon comosus, V. Thiolliere, Bull. Soc. Geol. France, [2]
vol. xv. p. 783 (name only).
1873. Mesodon comosus, P. Gervais, in V. Thiolliere, Poiss. Foss.
Bugey, pt. ii. p. 13, pi. ii. fig. 1.

1858.

Type. Fish, wanting head

A

species as large as

forms by
Dorsal

M.

Lyons Museum.

;

daviesi, distinguished

from

known

all

remarkably short and deep dorsal and anal fins.
with about 27, anal fin with not less than 22 rays.

its

fin

Squamation covering much more than half of the trunk.
Form. Sf Loc. Lower Kimmeridgian (Lithographic Stone)

:

Cirin,

Ain, France.

Not represented

in the Collection.

Mesodon
1854. Pycnodus

liassicus,

liassicus (Egerton).

Sir P. Egerton, Ann.

Mag. Nat.

Hist. [2]

vol. xiii. p. 436.

Sir P. Egerton, Figs. & Descript. Brit.
Organic Remains (Mem. Geol. Surv.), dec. viii. no. 10, pi. x.
1856. Mesodon liassicus, J. J. Heckel, Denkschr. k. Akad. Wiss.,

1855. Pycnodus liassicus,

math.-naturw. CI.

Type. Imperfect

fish

vol. xi. p. 202.
;

British

Museum.

An imperfectly known small
Maximum depth of the trunk less
trunk without caudal

fin.

species,

about 0*13 in length.

than the length of the head and
Teeth smooth. Ornamentation of scales

and external bones consisting

of closely arranged, large, flattened

tubercles.

Form.

<$f

Loc.

Lower Lias

:

Leicestershire,

Somersetshire, and

Gloucestershire.

19864. Type specimen

;

Barrow- on-Soar, Leicestershire.
Purchased. 1846.
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P. 1336. Smaller imperfect head and trunk, wanting the greater

part of the fins

Tarnhill, Tewkesbury, Gloucestershire.

;

Egerton

Coll.

P. 5127. Very small imperfect trunk, with abraded scales showing

Langport, Somerset-

the tubercular ornament in part;

Purchased, 1886.

shire.

Mesodon rugulosus

(Agassiz).

1825. Figure by C. Prevost, Ann. Sci. Nat. vol.

iv. pi. xviii. fig. 18.

&

Mineral., ed. 2, vol.

W.

1837. Pycnodus trigonus,

Buckland, Geol.

ii.

p. 45, pi. xxvii. c. fig. 3.

1839-44. Pycnodus rugulosus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p. 194, pi. lxxii. a. fig. 23.

1839-44. Gyrodus trigonus, L. Agassiz,

ibid. p.

232, pi. lxix. a.

fig. 15.

[Vomer; British Museum] 1 .
1840. Pycnodus rugulosus, R. Owen, Odontography, pi. xxxiv. fig. 1.
1844. Microdon trigonus, L. Agassiz, Tableau Gen. Poiss. Foss. p. xlii.
(name only).
1844. Pycnodus parvus, L. Agassiz, Poiss. Foss. vol. ii. pt. ii. p. 199
(name only). [Mandibular dentition; British Museum.]
1844. Pycnodus trigonus, L. Agassiz, ibid. p. 199 (name only).
[Mandibular
1844. Pycnodus latirostris, L. Agassiz, ibid. p. 199.
dentition British Museum.]
(?) 1871. Pycnodus rugulosus, J. Phillips, Geol. Oxford, p. 179, woodc.
;

xxxix.

fig. 1.

1871. Gyrodus trigonus, J. Phillips,
1889.

Mesodon

A.

rugulosus,

S.

ibid. p.

179, woodc. xxxix.

Woodward,

Geol.

Mag.

fig. 7.

[3] vol. vi.

p. 454.

1889. Mesodon trigonus, A. S.

Woodward, ibid. p.
Woodward,

1890-92. Mesodon rugulosus, A. S.
vol. xi. p. 298, pi.
figs.

iii.

figs.

ibid,

Proc. Geol.

Assoc.

vol. xii. p. 239, pi. iv.

2-4.

Type. Vomerine dentition

A

23-27, and

454.

;

Oxford Museum.

known

only by the head.
External bones
ornamented with coarse granulations, closely arranged maximum
width of preoperculum exceeding half its depth. Teeth ornamented
with a feeble rugosity radiating from an annular apical indentation,
soon removed by abrasion
outline of teeth usually regularly
species of large size,

;

;

rounded.

Vomerine teeth

closely arranged, those

of the

median

than long and their breadth about equal
the two lateral series; an incomplete supplementary

series considerably broader

to that of
1

A vomer

from the Bathonian of Pernigotti, Verona (de Zigno Collection,
is also recorded under this name by F. Bassani, Atti Soc.

University of Padua),
Ital. Sci.

Nat. vol. xxviii. (1885), p. 161.
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on each

series of small teeth occurring

Splenial teeth closely

side.

arranged, those of the principal series considerably broader than
long, flanked within

by one irregular row of small round teeth and

externally by three series, of which the outermost scarcely exceeds

the innermost in

Form.

Sf

size.

Loc. Bathonian

Gloucestershire

;

:

Northamptonshire, Oxfordshire, and

Normandy \

38554. Imperfect large vomer

;

locality

unknown.
Purchased, 1864.

42274. Smaller vomerine dentition, less abraded

locality

;

unknown.

Baugh
35498. Vomerine dentition 0*02 in length

;

Coll.

Stonesfield Slate, Stones-

Purchased, 1860.

field.

P. 1648-a. Similar specimen and one smaller

Stonesfield.

;

Egerton

32550. Plaster cast of imperfect vomerine dentition

;

Coll.

Great Oolite,

Caen, Normandy.

Tesson Coll.

P. 3779. Small vomerine dentition described and figured by Agassiz,
loc. cit.,

as the type specimen of

Gyrodus trigonus

P. 521. Smaller specimen noticed by Agassiz,
in Proc. Geol. Assoc,

;

Stones-

Ennishillen Coll.

field.

vol.

xi.

loc. cit.,

(1890),

pi.

and figured
fig. 2Q

iii.

;

Egerton Coll.

Stonesfield.

P. 4387. Right splenial dentition,

much broken

;

Stonesfield.

Enniskillen Coll.

1370 (Sloane Catalogue). Smaller specimen,

right side

P. 1666

C.

Smaller right splenial

;

"Witney,

Sloane Coll.

Oxfordshire.
;

Stonesfield.

Egerton

Coll.

P. 522. Small right splenial dentition, labelled " Pycnodus parvus,

Ag.," in Agassiz' handwriting, described and figured in
Proc. Geol. Assoc, vol. xi. (1890), p. 299, pi.

iii.

fig.

Egerton

Stonesfield.

23;
Coll.

P. 3780-81. Slightly larger examples of the right and left splenial
dentition, the first labelled "

Pycnodus

latirostris,

A very similar though not identical dentition is
Kimmeridgian of Hanover (K. Fricke, Palseontogr. vol. xxii. 1875,
1

figs. 6, 7).

Agass.,"

also known from the
p. 362, pi. xix.
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and figured in Proc.

in Agassiz' handwriting, described

Geol. Assoc, vol. xi. (1890), p. 299, pi.

iii. fig.

27

;

Stones-

EnnishilUn

field.

P. 1666. Similar splenial dentition of left side

;

Coll.

Stonesfield.

Egerton
P. 3734.

Pour more imperfect small examples of the
tition

splenial den-

Ennishillen Coll.

Stonesfield.

;

Mesodon bucklandi

(Agassiz).

1833-44. Pycnodus bucklandi, L. Agassiz, Poiss. Foss. vol.
p. 16, pt.

ii.

Coll.

p. 192, pi. lxxii. a. fig.

15 (non

figs.

1839-44. Pycnodus didymus, L. Agassiz, ibid. p. 193,
[Mandibular dentition British Museum.]
25.
1839-44. Pycnodus ovalis, L. Agassiz, ibid. p. 195,

pt.

ii.

i.

16-22).
pi. lxxii. a. figs.

24,

;

pi. lxxii. a. fig.

5.

[Vomerine dentition Bristol Museum.]
1840. Pycnodus bucklandi, R. Owen, Odontogr. pi. xxxiv. fig. 2.
1840. Pycnodus didymus, R. Owen, ibid. pi. xxxiv. fig. 3.
1844. Pycnodus obtusus, L. Agassiz, Poiss. Foss. vol. ii. pt. ii. p. 199
(name only). [Vomer; British Museum.]
1871. Pycnodus bucklandi, J. Phillips, Geol. Oxford, p. 179 ; woodc.
;

xxxix.

figs. 4, 5.

1871. Pycnodus didymus, J. Phillips,

Mesodon bucklandi,

1885.

ibid. p.

Bassani,

F.

179, woodc. xxxix.

Atti

Soc.

Ital.

fig. 6.

Nat.

Sci.

vol. xxviii. p. 160.

Mesodon

1889.
p.

bucklandi, A.- S.

1890. Mesodon bucklandi, A. S.
p.

297,

pi. iii. figs.

Geol.

Mag.

[3] vol. vi.

Woodward, Proc. Geol. Assoc,

vol. xi.

20-22,

Type. Vomerine dentition

A

Woodward,

454.

species of large size,

;

Oxford Museum.

known

only by the

dentition.

Teeth

smooth, often irregular in outline, the rounded contour being, frequently interrupted by angulations.

Vomerine teeth well spaced

;

those of the median series, except quite anteriorly, less than twice
as broad as long,
lateral series

;

but their breadth exceeding that of the two

teeth of the inner lateral series

much

those of the outer series, not regularly alternating

;

scattered teeth also occurring irregularly between the

inner lateral series.

Splenial

teeth well

spaced,

larger than

a few small

median and

those

of the

principal series almost twice as broad as long, flanked within
single

row

by a

of small rounded teeth and externally by three regular

which the second only equals the innermost row in size,
first is slightly larger, and the third (or outermost) much
larger than all except the principal series.

series, of

while the

—
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Form.

Sf

Loc. Bathonian

amptonshire
P. 1640.

;

Oxfordshire,

:

and North-

Wiltshire,

Bartolomeo, Verona, Italy.

(?) S.

Vomerine dentition figured in Proc. Geol. Assoc,
pi. iii. fig. 20
Stonesfield Slate, Stonesfield.

vol. xi.

;

Egerton Coll.
P. 1646.

More imperfect

large specimen

;

Stonesfield.

Egerton Coll
P.

525. Fragment

of

similar

the

dentition,

undescribed

type

specimen of Pycnodus obtusus, Agassiz, figured in Proc.
Geol. Assoc, vol. xi. pi.

iii. fig.

22

•

Stonesfield.

Egerton Coll.
P. 3739. Portion of smaller vomerine dentition

Atford, near Bath.
P. 1647. Portion of

still

Forest Marble,

;

Enniskillen Coll.

smaller specimen

Stonesfield.

;

Egerton

Coll.

39776. Small vomerine dentition, the teeth more closely arranged
than usual ; Stonesfield.
Purchased, 1862.

47982. Vomerine dentition 0*018 in length Stonesfield.
Presented by the Hon. Robert Marsham, 1877.
;

P. 3733. Smaller specimen

Enniskillen Coll.

Stonesfield.

;

P. 3732. Left splenial dentition, the type specimen of

didymus, described and figured by Agassiz,

Pycnodus
he.

cit.

;

Enniskillen Coll.

Stonesfield.

P. 3736. Similar specimen, fractured and in counterpart

;

Stones-

Enniskillen Coll.

field.

P. 1641. Slightly smaller right splenial dentition, showing only the
bases of the teeth
P. 1649, P.

1666

a, b.

Egerton

Stonesfield.

;

Coll.

Five small examples of the splenial dentition,

one in counterpart

;

Egerton

Stonesfield.

Coll.

P. 1652. Imperfect left splenial dentition apparently of this species,

labelled " Pycnodus ffugii, Ag.,"

by Agassiz

;

Stonesfield.

Egerton

The following
species

Coll.

scales are referable either to this or to the preceding

:

P. 520, P. 3776-77.
latus,

Type specimens of the

Agassiz (Poiss. Foss. vol.

ii.

so-called Gyrodus perpt.

ii.

1844,

p.

236),

;

PYCNODONTID^.
being four

scales, of
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which the

first

two

and

are described

figured by the present writer in Proc. Geol. Assoc, vol. ix.

(1890), p. 297,

pi.

30, 31;

figs.

iii.

Egerton

Stonesfield.

Mesodon tenuidens,

A.

Stonesfield
6f

Woodward.

S.

S. Woodward, Proc. Geol. Assoc,
29 (erroneously named latidens in text).

1890. Mesodon tenuidens, A.
p. 300, pi.

fig.

iii.

Type. Eight splenial dentition

A

finely rugose,

British

;

known only by

small species

vol. xi.

Museum.
Teeth

the splenial dentition.

with a transversely elongated apical pit

the teeth broader than long.

all

Slate,

Ennishillen Colls.

all or

;

nearly

Principal teeth on splenial bone

and inwardly tapering
by one row, and externally by four rows
of small teeth passing forwards into two rows.
Form. Sf Loc. Bathonian Oxfordshire.

at least twice as broad as long, arched,
this series flanked within

:

47983. Type specimen

Stonesfield Slate, Stonesfield.

;

Presented by the Hon. Robert

Mesodon

Marsham, 1877.

lsevior, Fricke.

1846. Pycnodus didymus, G. von Minister {errore), Beitr. Petrefakt.
pt. vii. p. 41, pi.

fig.

ii.

26, pi.

iii. fig.

6.

1864. Pycnodus hugii, H. Credner (errore), Zeitschr. deutsch. geol.

(?)

Ges. vol. xvi.

1875. Mesodon
figs.

9-12,

p.

244,

Icevior,

pi.

xx.

pi. xi. fig. 7.

K. Fricke, Palseontogr.

vol. xxii. p. 364, pi. xix.

figs. 1, 2.

Type. Splenial dentition.

A

species of moderate or large size,

known

only by the dentition.

Teeth irregularly rounded in outline, with an apical pit very shallow
Yomerine
in the principal series, and with feeble radiating rugae.
teeth

closely

arranged

;

those

of

the

median

series

not

much

broader than long, and their breadth about equalling that of the

two

lateral series

;

outer lateral series scarcely smaller than the

and often flanked by an incomplete supplementary row of
Teeth of principal series on splenial bone much
minute teeth.
broader than long and inwardly tapering flanked within by one
continuous and one incomplete series of small teeth
and flanked
externally by three series, of which the inner equals the outer in
size, and the median is sometimes in part duplicated.
1
Form. 6f Log. Upper Corallian and Kimmeridgian Hanover.

inner,

;

;

:

1

The fragments from

the Kimmeridgian and

Portlandian of N. France

ascribed to this species by Sauvage (Bull. Soc. Geol. France, [3] vol.
p. 529, pi. xix. fig. 4)

appear to be incorrectly determined.

viii.

1880,
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Vomerine dentition with comparatively narrow median
Coral Rag, Lindnerberg, Hanover.

P. 3749.

teeth

;

Enniskillen Coll.

Vomer, partly fractured, showing some of the unworn
Coral Rag, Holzen, Eschershausen.

P. 5950.

rugose teeth

;

Purchased, 18S9.

Fragments of two large vomers

P. 7438.

Kimmeridgian, Lan-

;

genberg.

Purchased, 1895.

P. 5951. Right splenial

Holzen.

;

P. 7436. Associated splenials

Me so don

;

Purchased, 1889.

Langenberg.

Purchased, 1895.

granulatus (Munster).

1846. Pycnodus granulatus, G. von Munster, Beitr. Petrefakt.
p. 44, pi.

iii.

pt. vii.

11, 12.

figs.

1846. Pycnodus ju yleri, G. von Munster,

ibid. p.

42, pi.

iii.

figs.

8-10.

[Fragments of dentition Palaeontological Museum, Munich.]
(?) 1846. Pycnodus nicoleti, G. von Munster {errore), ibid. p. 42.
1858. Pyknodus granulatus, F. A. Quenstedt, Der Jura, p. 782, pi. xcvi.
;

20.

fig.

1875. Mesodon granulatus, K. Fricke, Palaeontogr. vol. xxii. p. 859,
pi. xix. figs. 1-5.
pi. xviii
,

(?)

1880.

Mesodon granulatus, H. E. Sauvage,

Bull. Soc. Geol. France,

[3] vol. viii. p. 528, pi. xix. fig. 3.

Type. Detached teeth

A

Natural History Museum, Berlin.

;

known. External bones and scales
ornamented with very coarse granulations. Teeth feebly rugose,
those of the lateral series with an apical pit, and soon becoming
smooth by abrasion outline of teeth often irregularly rounded.
Vomerine teeth sparsely arranged, those of the median series considerably broader than long, and their breadth equalling or slightly
large species, imperfectly

;

exceeding that of the two lateral

Splenial

series.

teeth

more

closely arranged, those of the principal series often twice as broad

by one row of small round teeth and exwhich the median is the smallest (sometimes partly duplicated) and the outer about equal in size to the
as long, flanked within

ternally

by three

series, of

inner series.

This definition

Form.

Sf

is

based upon the researches of Fricke.

Loc. Corallian and

berg, S. England,
P. 1655. Portion

and

(?)

of left

berg, Hanover.

Kimmeridgian

:

Hanover, Wiirtem-

X. France.
splenial dentition

;

Corallian, Lindner-

Egerton

Coll.
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More nearly complete specimen

P. 5102.

Lindnerberg.

;

Presented by J. E. Lee, Esq., 1885.

28506. Portion of left splenial dentition
Wiirtemberg.

Coral Rag, Schnaitheim,

;

Purchased, 1847.

40638. Right splenial bone with much-worn
assigned to this species

doubtfully

teeth,

Weymouth.

Coral Rag,

;

Purchased, 1867.
P.

3786

Small right splenial closely resembling the specimen

d.

figured by Fricke,

pi.

cit.

xix.

splenial

left

Weymouth.

Clay,

3

fig.

Kimmeridge

;

Enniskillen Coll.

Abraded portion of similar

P. 6748.

P,

loc.

Weymouth.

Clay,

Kimmeridge

;

Purchased, 1892.

3741. Portion of small right splenial dentition; probably from
the Coral

Rag

of

Weymouth.

Mesodon

Enniskillen Coll.

nicoleti (Agassiz).

1844. Pycnodus nicoleti, L. Agassiz, Poiss. Foss. vol.

pt.

ii.

ii.

p. 192,

pi. lxxi. fig. 14.

1860. Pycnodus nicoleti, F. J. Pictet, Rept.
chatelois, p. 55, pi. xiii. figs. 1-3.
1879. Pycnodus nicoleti,

H. E. Sauvage,

vol. xxxiii. pt.

ii.

ii.

p. 33, pi.

&

Poiss. Foss.

Jura Neu-

Bull. Soc. Sci. Nat. Yonne,

fig. 6.

Type. Imperfect splenial dentition.

A large

known only by

the dentition of the lower jaw,
from that of M. granulatus merely in the
greater length of the principal teeth as compared with their breadth.
Future discoveries must determine whether the two supposed species
species,

which appears

to differ

are truly distinct.

None

of the specimens in the Collection

show more than one

inner series and three outer series of small teeth on the splenial

bone.

Form.

Sf

Kimmeridgian
Germany.

Loc.

(?) Portlandian

:

Switzerland

:

P. 1644. Imperfect left splenial dentition,

;

Yonne,

much worn

;

France,

Soleure.

Egerton
P. 3740.

Two

similar specimens

;

Soleure.

Coll.

Enniskillen Coll.

P. 5292. Portion of left splenial dentition, showing the rugosity on

one of the principal teeth
Presented by

PART

III.

Her Grace

;

Soleure.

the

Duchess of

St.

Albans, 1876.
P
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'

P. 7437. Left splenial

preceding species

or the

of this

either

;

Portlandian (zone of Ammonites gigas), Duingen, Harz.
Purchased, 1895.

Mesodon damoni,
1860. Pycnodus bucklandi, B.

A.

Damon

S.

Woodward.
Weymouth,

(errore), Geol.

Suppl.

pi. viii. fig. 9.

1890. Mesodon,

sp.,

Woodward &

Sherborn, Catal. Brit. Foss. Verte-

brata, p. 121.

Mesodon damoni, A.

1890.

W oodward, Geol. Mag.
T

S.

Woodward,

1893. Mesodon damoni, A. S.

Type. Left splenial dentition

A

large species,

known

;

[3] vol. vii. p. 158.

ibid. vol. x. pi. xvi. fig. 6.

Museum.

British

only by the dentition of the lower jaw.

Teeth rounded or closely arranged, smooth or very feebly rugose,
without an apical

Teeth of principal

pit.

almost or quite twice as broad as long

;

series

on splenial bone

teeth of the inner series

considerably larger than any of the outer series, flanked within also

by an
series

row

irregular, incomplete

of small teeth

;

those of the outer

arranged in four irregular rows, variable in

size,

but the

innermost and outermost usually the largest.

Form.

Sf

Loc. Portlandian

:

Dorsetshire.

P. 6165. Left splenial bone, the type specimen

;

Portland.

Damon
P. 6180. Bight

and

splenial

left

slab of limestone

dentition, partly fractured,

Ilpway, near Weymouth.

;

Coll.

P. 1642-3. Imperfect right and left splenials

;

near

Damon

in

Coll.

Weymouth.
Egerton Coll.

P. 3738. Bight splenial

;

near Weymouth.

P. 4678. Fragmentary left splenial

;

Ennishillen Coll.

Bidgway near Weymouth.

Presented by C. Westendarp, Esq., 1884.

Mesodon

gigas

(Agassiz).

1742. Dent de Dentato, L. Bourguet, Traite" des Petrifications,
pi. lvii. fig.

p. 78,

396.

1833-44. Pycnodus gigas, L. Agassiz, Poiss. Foss. vol. ii.
pt. ii. p. 191, pi. lxxi. fig. 13, pi. Ixxii. a. figs. 56-58.
1839. Pycnodus gigas, F. A. Boemer,

pt.

i.

p. 17,

Verstein. Norddeutsch. Ooli-

thengeb., Nachtr. p. 54.

1860. Pycnodus gigas, F. J. Pictet, Bept.
chatelois, p. 46, pis. x., xi. pi. xviii.
;

&

Poiss. Foss.

fig. 2.

Jura Neu-

:
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Type. Portions of splenial dentition

The

;

Stuttgart

largest species hitherto discovered,

Museum.

known only by

the splenial

Teeth rounded and closely arranged, smooth or feebly

dentition.

rugose, with traces of a shallow apical pit only in the lateral series.

Teeth of principal

series at least twice as broad as long, scarcely if
and almost equally blunt at each extremity; inner
series very small and irregular; outer teeth in four irregular
series, largest and broader than long or reniform in the innermost
of these, smallest in the second and third series, which are especially

at all arched,

irregular.

Form.

<$f

Loc.

Kimmeridgian

:

Switzerland; N.

Germany \

P. 3742. Imperfect right splenial bone, with teeth of principal and
first

outer series

P. 3743. Plaster

cast

of

Enniskillen Coll.

Neuchatel.

;

nearly similar specimen,

a

left

side

Enniskillen Coll.

Soleure.

28379. Imperfect right splenial dentition, of small

size,

doubtfully

young of this species Soleure. The principal teeth are more arcuated than usual and nearly three
times as broad as long the inner teeth are minute
the

referable to

;

;

;

second outer series of teeth

is

relatively larger

than in

Purchased, 1853.

the typical adult dentition.

P. 7440. Imperfect left splenial, with remains of dentary externally

ornamented with

fine tubercles

;

Langenberg, Hanover.
Purchased, 1895.

Mesodon
1860. Pyenodus

affinis,

affinis (Pictet).

F. J. Pictet

{ex Nicolet, MS.), Kept.

Foss. Jura Neuchatelois, p. 50, pis.

&

Poiss.

xii. ; xii. bis, pi. xix. fig. 1.

Neuchatel Museum.
somewhat smaller than M. gigas, also known only by
the mandibular dentition, which closely resembles that of the lastType. Splenial dentition

A

;

species

named

species,

in the relatively larger size of the

differing (1)

inner series of teeth, which
relatively smaller size

sometimes duplicated, and (2) in the
and rounded form of the teeth in the inneris

most of the outer series.
Form. & Loc. Kimmeridgian

:

Switzerland.

1

Detached teeth from the Kimmeridgian and Portlandiau of Boulogne have
also been assigned to this species by H. E. Sauvage, Catal. Poiss. Form. Second.
Boulonnais (1867), p. 25 others from the Diceraskalk of Kelheim, Bavaria, by
;

M.

Schlosser, Palreontogr. vol. xxviii. (1881), p. 58, pi.

from the Tithonian of Verona, bj
(1885), p. 158, pi. ii.a.

figs. 10.

viii.

figs. 4,

5; others

P. Bassani, Atti Soc. Ital. Sci. Nat. vol. xxviii.

11.

p 2

—
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P. 3745. Fragmentary right splenial bone

Soleure.

;

Enniskillen Coll.

The following portions of dentition appear
Mesodon, but are specifically undetermined

Fragment of

1370 a (Sloane Catalogue).

Fragment
near

splenial dentition; Great

Witney, Oxfordshire.

Oolite,

P. 3737.

to belong to the genus

:

" Gt.

labelled

splenial

of

Sloane Coll.
Oolite,

much resembling

Oxford," but

Mesodon damoni.
36141. Imperfect

the

Gibraltar,

Portlandian

EnnisMllen

left splenial;

Coll.

Forest Marble, Atford, near Bath.

Purchased, 1859.

38145. Well-preserved
plete

outer

left

series

splenial dentition, with only

teeth;

of

Forest

left

splenial

two comStanton,

Cunnington

Gloucestershire.

46338. Imperfect

Marble,

with very smooth teeth

Marble, Atford, near Bath.

;

Forest

Cunnington

47139. Portion of small vomerine dentition

;

Coll.

Coll.

Great Oolite, Buttock's

Booth, Northampton.

Sharp

Coll.

40353. Fine vomer with remarkably rounded teeth, the inner
lateral series comparatively small and with minute intercalary teeth (PI. XVII. fig. 1); Great Oolite, Caen,
Purchased, 1867.
Normandy.
22659. Portion of large right splenial dentition

;

Coral Rag, Schnait-

heim, Wiirtemberg.

Purchased, 1848.

41869. Imperfect vomer with well-spaced teeth, those of the median
series not much wider than long
Kimmeridge Clay, Weymouth.
Purchased, 1869.
;

P. 6169. Imperfect left splenial, figured

mouth,
Clay,

ed.

2 (1880), Suppl.

land.

;

Damon

Weymouth.

P. 4391. Portion of small splenial

by B. Damon, Geol. Wey11 Kimmeridge

pi. ix. fig.

;

Coll.

Kimmeridgian, Soleure, SwitzerEnniskillen Coll.

30870. Portion of vomer with closely arranged teeth, those of the
median series nearly twice as broad as long Portland
Stone, Bidgway, near Weymouth.
Purchased, 1856.
;

21349. Left splenial dentition, with principal teeth much elongated
transversely ; Purbeck Beds, Swanage.
Purchased, 1847.

—
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P. 3757.

Another specimen with more numerous flanking teeth
EnnisJcillen Coll.
Purbeck Beds, Swanage.
;

35577. Portion of

splenial apparently

left

of a large species of

Lias, CamerThe bone measures about 0-025 in

Mesodon, with numerous small lateral teeth
ton, near

Bath.

maximum

width, and the teeth of the
somewhat broader than long.
Presented by

The following

species

;

principal series are

Hugh Owen,

Esq., 1859.

have also been founded on portions
no examples in the Collection

dentition, of which, there are

Mesodon autissiodorensis

Pycnodus

:

H. E. Sau-

autissiodorensis,

vage, Bull. Soc. Sci. Nat. Yonne, vol. xxxiii. pt.
p. 38, pi.

i.

fig. 6.

of

:

—Neocomian

;

ii.

(1879),

Yonne, France.

[Eight

splenial.]

Mesodon bathonicus, H. E. Sauvage,

Bull. Soc. Geol. France, [3]

fig. 1.
Pycnodus affinis,
Form. Second. Boulonnais
Bathonian
Mar(1867), p. 26, pi. ii. fig. 6 (errore).
[Imperfect left splenial Boulogne Museum.]
quise.
Mesodon boloniensis, H. E. Sauvage, loc. cit. (1880), p. 527. Pycnodus boloniensis, H. E. Sauvage, op. cit. (1867), p. 27,
pi. ii. fig. 4.
Pycnodus jugleri, H. E. Sauvage, ibid.
Bathonian Marquise.
(1867), p. 27, pi. ii. fig. 5 (errore).
[Portion of right splenial; Boulogne Museum.]
Mesodon diastematicus, E. D. Cope, Journ. Acad. Nat. Sci. Philad.

vol. viii.

(1880),

H. E. Sauvage,

p.

527,

Catal.

pi.

xix.

Poiss.

—

;

;

—

;

[2] vol. ix. (1894), p. 443, woodc.

taceous

;

[Vomer

Texas.

fig.

5.

— Lower Cre-

of uncertain genus.]

Mesodon dumblei, E. D. Cope, ibid. p. 444, pi. xx. fig. 7. Microdus dumbelii, E. D. Cope, Proc. Amer. Phil. Soc. vol. xxx.
(1892),

p.

128.

—Lower

Cretaceous

Texas

;

[Left

splenial.]

Mesodon

dutertrei,

vol. viii.

H. E. Sauvage,

H. E. Sauvage,
(1867), p. 31,

= vomer

Bull. Soc. Geol. France, [3]

(1880), p. 528 (in part).

of

Catal.

pi.

ii. fig.

Poiss.

Pycnodus dutertrei,
Form. Second. Boulonnais

7 (non pp. 38, 45,

Gyrodus and

splenials

pi.

ii.

figs. 8,

of Lepidotus).

9

— Port-

Boulogne Museum.]
[Left splenial
H. E. Sauvage, Bull. Soc. Geol. France, [3]
vol. viii. (1880), p. 527. Pycnodus gervaisi, H. E. Sauvage,
Catal. Poiss. Form. Second. Boulonnais (1867), p. 29, pi. ii.
landian

Mesodon

;

N. France.

;

gervaisi,

fig. 2,

and Bull. Soc. Geol. France, [3]

vol. viii.

(1880),

;;

214

ACTINOPTERYGII.
p.

Mesodon

—

Bathonian Marquise. [Right
Boulogne Museum.]
A. Wagner, Abh. k. bay. Akad. Wiss., math.-

pi. xiv. figs. 2, 3.

461,

splenial

;

lieckeli,

;

pbys. CI. vol. ix. (1862),

345,

p.

Kimmeridgian (Lithographic Stone)

pi.
;

i.

[Imperfect dentition in fragmentary fish

Museum, Munich.]
Mesodon morinicus, H. E. Sauvage,
vol.

(1880), p. 528,

viii.

N. France.

5.— Lower

Palseontological

;

Soc. Geol. France, [3]

Bull.

xix.

pi.

fig.

Solenhofen, Bavaria.

fig.

[Portion of left splenial

;

2.— Portlandian

;

School of Mines,

Paris.]

Mesodon pusillus, K. Fricke, Palseontogr. vol. xxii. (1875), p. 367,
Kimmeridgian Hanover.
pi. xix. fig. 14, pi. xx. figs. 3, 4.
[Upper and lower dentition.]
Gyrodus radiatus, L. Agassiz, Poiss. Foss.
Mesodon radiatus

—

;

:

(1844), p. 232, pi. lxix.
Caen, Normandy. [Vomer ]

vol.

ii.

pt.

ii.

Mesodon robustus

Pycnodus robustus,

:

;

20.— Bathonian;

Cornuel, Bull. Soc. Geol.

(1880), p. 159, pi. iii. fig. 22.— NeoSaint Dizier, Crense.
[Portion of left splenial

France, [3]

comian

J.

a. fig.

vol. viii.

Cornuel Collection.]

Mesodon sauvagei Pycnodus sauvagei, F. J. Pictet, Mem. Soc.
Linn. Normandie, vol. xvi. no. 1 (1872), p. 19, pi. i. fig. 5
J. Cornuel, Bull. Soc. Geol. France, [3] vol. xi. (1883)
Portlandian
Haute Marne.
p. 18, pi. i. figs. 1-3.
[Vomer ; Eoyer Coll.]
:

—

An
teeth,

;

undescribed right splenial of Mesodon, with very irregular

from the Jurassic

preserved in the

of

Museum

Mejdel Shems, near Caesarea Philippi,

is

of the Syrian Protestant College, Beyrout.

Indeterminable detached teeth and

miscellaneous

portions of

jaws with widely spaced teeth, apparently of Mesodon, are recorded

from the Neocomian of Europe under the name of Pycnodus couloni
but the specific characters even of the dentition are not as yet
The name has been given to detached teeth from Neudefined.
chatel (L. Agassiz, Poiss. Foss. vol. ii. pt. ii. 1844, p. 200, and
;

P. de Loriol

&

V. Gillieron,

Mem.

Soc. Helvet. Sci. Nat. vol. xxiii.

detached teeth from Sainte
5-7)
Dept. Ain, France, and an imperfect
splenial from Auxerre, France (Pictet & Campiche, Foss. Terrain

1869, no. 5, p. 5, pi. i.
Croix, Switzerland, and
Cret. St. Croix, pt.

i.

figs.

1860,

;

p. 57, pi. vii. figs.

5-17, with reference

to P. Gervais, Zool. et Pal. Franc. 1852, pi. lxix.

detached teeth from Piedmont (E. Sismonda,
Torino, [2] vol. xix. 1861, p. 455,

pi.

i.

figs.

fig.

Mem. R.

22) ; other
Accad. Sci.

1-11); an imperfect

—
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splenial from

Yonne,
splenial

France

Yonne, Prance (H. E. Sauvage, Bull. Soc. Sci. Nat.
ii. 1879, p. 35, pi. ii. fig. 5)
an imperfect

vol. xxxiii. pt.

;

from the Lower IS"eocomian of Ville-sur-Saulx, Meuse,
(J.

Cornuel, Bull. Soc. Geol. Prance, [3] vol.

viii.

1880,

158, and ibid. [3] vol. xi. 1883, p. 24, pi. i. fig. 10) ; and fragments from the phosphates of Cambridgeshire and Bedfordshire

p.

(W. Keeping, Foss. Xeocom. Upware, 1883, p. 82, pi. i. fig. 5).
To Mesodon may also probably be referred the portions of vomerine dentition from the Corallian of Schnaitheini, Wiirtemberg,
described under the names of Tyjpodus annulatus and splendens by
F. A. Quenstedt, Der Jura (1858), p. 781, pi. xcvi. figs. 16-18.
A fragment of a similar vomer is ascribed to Sphcerodus by F. A.
Quenstedt, Handb. Paheont. (1852) p. 214, pi. xvi. fig. 9.
The undefined name of Pycnodus tristycliius (L. Agassiz, Poiss.
Foss. vol. ii. pt. ii. 1844, p. 199) seems to have been given to an
English Jurassic jaw of Mesodon, probably from the Stonesfield
The type specimen was originally in the Bristol Museum.
Slate.
The following form of dentition seems to be related to Mesodon,
but

is

not represented in the Collection

:

Gyronchus oblongus, L. Agassiz, Poiss. Foss. vol. ii. pt. ii. (1844)
Gyronchus (Sca_p7iodus)
p. 202, pi. lx. a, figs. 10, 11.
oblongus, L. Agassiz, ibid. vol.

i.

pliodus lieteromorphus, J. Morris
Catal. Brit. Foss. (1854), p.

344

Geol. Assoc, vol. xi. (1890), p.

Foss.

Yertebrata (1890),

[Yomer

;

[Bull. Soc. Geol. France, [3] vol.

An

imperfectly definable genus,

Woodward, Proc.

pi.

iii.

figs.

33, 34.

Sherborn, Catal. Brit.
Slate;

Museum.]

ATHRODON,

Genus

S.

120.— Stonesfield

p.

Bristol

A.

301,

&

Mesodon oblongus. Woodward
Stonesfield.

;

Sca(1844), p. xlii.
(" ex Agassiz, MS."),

known

Sauvage.

viii.

1880,

p.

530.]

only by the splenial bone,

which much resembles that of Mesodon, but is considerably stouter
and exhibits a remarkably deep symphysial facette. Splenial teeth
as in Mesodon, but usually much more irregularly arranged, and
the principal longitudinal series not well differentiated.

Athrodon
1880. Athrodon douvillei,

douvillei, Sauvage.

H. E. Sauvage,

Bull. Soc. G6ol. France, [3]

vol. Tiii. p. 530, pi. xix. fig. 5.

Type. Left splenial

The type

species.

;

School of Mines, Paris.
Splenial bone longer than broad, with very
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small, widely spaced teeth, mostly circular and conspicuously
mammillated, disposed in from 7 to 10 irregular longitudinal
series, somewhat enlarged towards the symphysial margin of the

bone.

The dentition

specimen measures 0-019 in

of the type

width and 0*045 in length.
Form. <$f Log. Lower Portlandian

Not represented

:

Boulogne.

in the Collection.

Athrodon intermedins,
1893. Athrodon intermedius, A. S.
p.

434,

maximum

A.

S.

Woodward,

Woodward.
Geol. Mag. [3] vol. x.

pi. xvi. fig. 1.

Type. Left splenial dentition

;

Museum.

British

Splenial boDe comparatively elongated, with large, closely arranged

smooth and nearly circular, a few exhibiting an apical
with feebly crimped margin, disposed in about 5 or 6 irregular

teeth, mostly
pit

longitudinal series, the largest forming a principal series near the

symphysial margin of the bone.

Form.

Sf

Log. Purbeckian

Aylesbury, Buckinghamshire.

:

The
40314. The type specimen, described and figured he. cit.
dentition measures 0*017 in maximum width and 0*03 in
Purchased, 1867.

length.

Athrodon crassus,

A.

S.

Woodward,

1893. Athrodon crassus, A. S.

Woodward.

Geol.

Mag.

[3] vol. x. p. 435,

pi. xvi. fig. 3.

Type.

Eight

with abraded dentition

splenial

;

Woodwardian

Museum, Cambridge.
Splenial bone short

and broad, with

large, widely-spaced

mostly circular, disposed in about four irregular longitudinal

teeth,
series,

largest near the middle of the bone.

The dentition

of the type specimen measures 0*02 in

maximum

width and 0*04 in length.
Form. 6f Log. Cenomanian Cambridge.
Not represented in the Collection.
:

Athrodon jessoni,
1895. Athrodon jessoni, A. S.

A.

S.

Woodward.

Woodward, Geol. Mag.

[4] vol.

ii.

p.

208.

pi. viii. fig. 1.

Type. Eight splenial

;

British

Museum.

Splenial bone very robust, but narrower than in A. crassus, with
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large, closely-arranged teeth,

mostly circular,

series

are about equal in size

all

median teeth are

posteriorly the

;

smooth, disposed

Anteriorly the three

in three nearly regular longitudinal series.

slightly the larger.

Form.
P. 7238.

Sf

Loc.

Cenomanian

Cambridge.

The type specimen, described and figured loc. cit. Cambridge Greensand, Cambridge.
The dentition measures
;

maximum width and

0*02 in

The following form
to

:

Mesodon

:

—

may

vomer

of

0-04 in length.

shown

P. 7186. Imperfect vomerine dentition,
in PI.

XYII.

fig.

2

;

Jesson Coll.

belong either to Athrodon or

of the natural size

Portland Stone, near Weymouth.

The teeth

are widely spaced on a transversely-convex
and arranged in seven series. All are smooth,
but much worn; and even the principal median teeth
are scarcely broader than long.
Purchased, 1894.
surface,

P. 3750. Left lateral teeth of a

vomer

similar

near Weymouth.

The following

species

;

Portland Stone,
Enniskillen Coll.

have also been founded on detached splenial

bones, of which there are no examples in the Collection

Athrodon

boloniensis,

vol.

H. E. Sauvage,

(1880),

viii.

meridgian

;

p.

531,

pi.

:

Bull. Soc. Geol. Prance, [3]
xix. fig. 6.
Lower Kirn-

—

Brecque-recque, Boulogne.

[School of Mines,

Paris.]

Athrodon jorofusidens, A.

S.

Woodward,

Mag.

Geol.

Pycnodus jprofusidens,

(1893), p. 435.

J.

[3] vol. x.

Cornuel, Bull.

Soc. Geol. France, [3] vol. v. (1877), p. 609, pi. xi. figs. 3-6.

Mesodon profusidens, A. Gaudry, Enchain. Monde Anim.,
Second. (1890), p. 164, fig. 262.— Neocomian
Wassy, Haute Marne.
Foss.

Athrodon

tenuis,

fig. 2.

A.

S.

Woodward,

[Brussels Eoyal

Athrodon

ivittei,

ivittei,

An

Museum

H.E. Sauvage,

(1893), p. 435,

pi. xvi.

of Natural History.]
loc. cit.

K. Fricke, Palasontogr.

pi. xix. fig. 15.

in the

loc. cit.

—Lower Senonian; Lonzee,near Gembloux, Belgium.
(1880), p. 531.
vol.

Mesodon

xxii. (1875), p.

—Lower Kimmeridgian

;

364,

Hanover.

imperfect vomerine dentition from the Cambridge Greensand,

Woodwardian Museum, Cambridge, is also not improbably
(A. S. Woodward, loc. cit. 1893, p. 435,

referable to Athrodon
pi. xvi. fig. 4).
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Genus
[Abh.

k. bay.

Trunk

Akad. Wiss., math.-phys.

discoidal, abruptly

Head and

pedicle.

MESTURUS,

Wagner.

CI. vol. ix.

1862,

338.]

p.

produced into a small and short caudal

opercular bones externally ornamented with

granulations; teeth with a crimped and usually indented coronal

apex

vomerine teeth arranged in three principal

;

series,

varying number of irregular, small, intercalated series

;

with a
splenial

dentition comprising one principal series of teeth, with about

inner and several outer irregular series of smaller teeth.
robust, closely articulated,

present

and much divided

distally.

two

Fin-rays
Pelvic fins

dorsal and anal fins deep throughout their extent, not

;

specially elevated in front,

hinder half of the back

and the former occupying about the

caudal fin fan-shaped, having a sinuously

;

convex hinder margin, and nearly surrounding the short caudal
their
Scales robust and covering the whole of the trunk

pedicle.

;

upper and lower margins united by interlocking digitations, and
their external surface tuberculated.

Mesturus verrucosus, Wagner.
[Plate
1862. Mesturus verrucosus, A.

math.-phys. CI. vol.

Type. Nearly complete

The type

fish

Wagner, Abh.
338 ;

ix. p.

;

XV.]
k.

bay. Akad. Wiss.,

pi. iii. fig. 1.

Paleeontological

species, attaining a length

depth of trunk considerably exceeding

of

its

Museum, Munich.

Maximum

about 0*5.

length from the scapular

arch to the base of the caudal pedicle, and head with opercular
apparatus occupying nearly one-third of the total length of the fish
(including caudal

fin).

[Dentition unsatisfactorily known, but] the

teeth of the outermost series on the splenial
to those of the principal series.

middle of the back behind

the

at

incompletely
fine

Dorsal

and

known].

its

fin

little inferior in size

with 32 rays, arising

highest point

[anal fin

;

Tubercular ornamentation of the scales

closely arranged

compared with that

of the

head-bones,

except in the anterior half of the lateral line, where the tubercles

form a

series of irregular excrescences.

All the principal scales

exhibiting fine structural lines radiating backwards from a point

on their anterior margin, beneath the tubercular ornamentation.

The

vertical series of scales irregularly bifurcating towards the
whole of the dorsal margin and towards the caudal half of the

ventral margin.

Form.

&f

Loc.

Lower Kimmeridgian (Lithographic Stone) Bavaria.
:

;
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49147. Plaster cast
37023.

A

of

type specimen

;

with crushed head and

fine specimen, in counterpart,

wanting part of the ventral margin
best side of the fossil
size in

PL XY.

opposite side.

fig. 1,

is

Purchased, 1878.

Eichstadt.

shown

The

Solenhofen.

;

of one-half the natural

with some parts restored from the

The bones

shown

of the cranial roof are

and marked with a relatively
The facial bones are remarkcoarse tubercular ornament.
ably delicate and finely tuberculated, exhibited as very
irregular large tesserae below the orbit, and represented
by the remains of one long narrow plate (x) above
to

be

especially thick

The sclerotic of the eye is ossified (scl.).
The margin of the vomer (vo.) is exposed in the upper,
aud that of the splenial (spl.) in the lower jaw, both

the upper jaw.

of

these

pedicles

;

bearing stout teeth on moderately

and the external face

of the

elongated

mandible

is

com-

pleted by the tuberculated dentary (d.) and angular (ag.)

The postero-superior portion of the mandible,
is obscured by the thin facial bones.
Still
further below the skull are two elements which seem to
be identifiable as ceratohyal (ch.) and hypohyal (%.)>
both very small, and the former remarkably deepened
behind.
Among the remains of branchial and branchioplates.

however,

stegal apparatus, the calcified gill-filaments
especially
series of

1 a) are

(fig.

conspicuous, each exhibiting a widely spaced

very fine denticles on

ments of the operculum

its

upper margin.

Frag-

(op.) indicate that this plate

was

as coarsely tuberculated as the cranial roof; so also, in

part at least, was the preoperculum (p.op.), which

played almost entirely from
to be

its

is dis-

inner aspect, and seems

bounded below in the counterpart of this

one or perhaps two branchiostegal rays.
cular apparatus are

fossil by
Below the oper-

observed very small, tuberculated,

imbricating scales, which are more or less lozenge-shaped

and broader than deep, and extend
the rami of the mandible.

as a covering

The neural

between

spines (n.) of the

vertebral axis are exhibited enveloped in the squamation,

those in the abdominal region thickened and extending

almost or quite to the dorsal ridge.

As shown by im30 in number

pressions in the counterpart, they are about
to the base

of

the caudal pedicle.

Immediately behind

the opercular apparatus are remains of the clavicle, orna-

mented with large tubercles on

its

lower expansion

(cl.)

;
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and

in the short lobe at the base of the pectoral fin there

are portions of

the long, hour-glass-shaped supporting

cartilages (p.h.),

which were probably not

in

number.

Thirty-five rays can be

in the pectoral fin on the counterpart,

have been a few more

;

about

five

less

than nine

distinctly observed

and there may

of the foremost rays

gradually increase in length and seem to have been un-

remainder are divided and sparsely

divided, while the
articulated

the pelvic fins

is

of the

anal fin

caudal

fins,

The

dorsal

The region which would support
broken away, and the anterior portion

distally.

is

similarly destroyed.

The

dorsal

and

however, are very satisfactorily preserved.

is

borne on 31 or 32 supports, and seems to

its middle
there are two short
and stout basal rays (or a ridge-scale and a ray) in front,
undivided, and the second somewhat longer than the first

be slightly the deepest at

;

then three gradually lengthening rays succeed, each
culated but not branching

;

arti-

and the remainder of the

fin

28 well-spaced rays, each very stout, closely
articulated, widened, and dichotomously branching from
The anal fin-rays are
a point quite close to its base.

consists

of

similar, as also are those
tail.

The caudal

fin

forming the middle part of the
is

fan-shaped, surrounding

the

hinder half of the pedicle, and having a sinuously convex
posterior border.

Its

marginal rays above and below

are simple, and gradually increase in length, while the
fifth or sixth is the first exhibiting articulations.

All the

principal characters of the squamation are displayed, and

the scales of the whole of the flank are shown to be
united above and below by the characteristic jagged suture
1 b).
The fine lines radiating beneath the tubercular
ornament from a point on the anterior margin of many

(fig.

scales are apparently a structural feature

;

the radiation

being exhibited also to some extent on the inner face of

some

scales exposed near the ventral border.

flank-series

become irregular

The

vertical

as they approach the dorsal

margin throughout the trunk, and towards the ventral
margin in the caudal region. Intercalary vertical series
At the
(ic.) of variable length are thrust between them.
base of the dorsal and anal fins they are subdivided into
and the
very small, irregularly lozenge-shaped scales
arrangement of the small scales on the caudal lobe is also
;

not very regular.

A

few narrow

scales, likewise

not con-
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forinable with the vertical flank-series, are observed at

the base of the lobe of the pectoral

fin

while those of

;

the gular and branchiostegal region have already been

Hdherlein

noticed.

Mesturas

leedsi,

Type. Imperfect head and trunk

:

Coll.

sp. nov.

X. Leeds,

collection of Alfred

Esq., Eyebury.

A

larger species than

M.

sparsely tuberculated scales,

Xo

lines.

verrucosus, with more coarsely and
which do not exhibit any radiating

enlarged tubercles on the course of the lateral line.

Premaxilla with three, dentary with four prehensile teeth.

Vome-

and splenial teeth smooth, exhibiting a shallow apical indentation with a crimped margin, very rarely also with a slight median
shape of indentation varying with that of the tooth, and
tubercle
the hinder portion of its crimped border not infrequently wanting.
Oral surface of vomer flat, with outer lateral teeth not much
inner lateral teeth
inferior in size to those of the median series
rine

;

;

than half as large as these, very irregular and much supplemented behind. Splenial dentition comprising one principal longi-

less

tudinal series of teeth, all oval and about as large as the median

vomerine teeth, but

with long axis oblique;

outermost series

one regular row of round
teeth about half as large, and an innermost irregular row of still
two similar rows of
smaller teeth, within the principal series
regular and similar, but rather smaller

;

;

small teeth also interposed between the latter and the outermost
series,

but these again irregularly supplemented in the hinder two-

thirds of the bone.

Form.

Sf

Log. Oxfordian

Huntingdonshire.

:

P. 6834. Associated series of bones isolated from matrix

Clay,

the

adopted
sphenoid,

;
Oxford
In the nomenclature here

Peterborough.

near

series

right

comprises

postfrontal,

the

right

parasphenoid, basi-

and

left

squamosal,

portion of right frontal, right and left operculum, and

other fragments.

Genus
[Poiss. Foss. vol.

Trunk deeply

ii.

MICRODON, Agassiz
pt.

its

i.

1833,

p. 16, pt.

ii.

1 .--

1844,

p.

204.]

fusiform, often almost discoidal, with a slender

abbreviated caudal pedicle.
1

Leeds Coll.

Head and

opercular bones ornamented

This name having gained universal acceptance, we adopt it, notwithstanding
preoccupation among Diptera by Microdon, Meigen, 1803.
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with reticulating rug£e and pittings
feebly indented in the lateral series

teeth

;

sometimes

smooth,

vomerine teeth in

;

five longi-

tudinal series, the inner lateral pairs regularly alternating with the

widely spaced median

teeth

;

splenial

teeth

in four series, the

innermost being relatively small, and the second the largest or
principal series.
Neural and hsemal arches of axial skeleton of

trunk not expanding
fins present

Pin-

encircle the notochord.

sufficiently to

rays robust, closely articulated, and

much

divided distally.

Pelvic

dorsal and anal fins very high and acuminate in front,

;

rapidly becoming low and fringe-like behind, the former occupying

back and the

at least the hinder half of the

more

arising

posteriorly

caudal

;

fin

somewhat

latter

forked.

shorter,

Scales ornamented

with reticulating rugse or pittings, and covering only the anterior
half of the trunk in advance

median

of the

fins,

though some-

times partly extended over the middle of the flank of the caudal
region.

Microdon elegans,

Agassiz.

1833-44. Microdon elegans, L. Agassiz, Poiss. Poss. vol.
pt.
(?)

ii.

p.

205,

1839. Gyrodus laticauda, G. von Minister,

von Minister,

1843. Microdon notabilis, G.
p.

55,

pi.

ii.

pt.

i.

p. 16,

pi. lxix. b.

ii.

fig.

2.

Neues Jahrb.

p.

679.

Beitr. Petrefakt. pt.

[Mandibular dentition

;

vi.

Pakeontological

Museum, Munich.]
1851. Pycnodus elegans, A. Wagner, Abh. k. bay. Akad. Wiss., math.phys. CI. vol. vi. pp. 33, 36.
1851. Pycnodus notabilis, A. Wagner, ibid. vol.

vi.

pp. 37, 57, pi. hi.

fig. 3.

Wagner, ibid. vol. ix. p. 343.
Wagner, ibid. vol. ix. p. 344. [Immature
fish; Palaeontological Museum, Munich.]
1887. Microdon elegans, K. A. von Zittel, Handb. Pakeont. vol. iii.
1862. Microdon elegans, A.
(?)

1862. Microdon nanus, A.

p. 246, fig. 259.

Type. Nearly complete

The type

fish

;

Palaeontological

species, attaining a length

of

Museum, Munich.

Maximum

about 0'3.

depth of trunk equalling about four-fifths of the length

head
head with opercular apparatus
and trunk without caudal fin
occupying slightly more than one-quarter of the total length of the
of the

;

fish.

Splenial teeth closely arranged

;

those of the principal series

somewhat broader than long and truncated

at each

end

;

innermost

teeth and those of the inner flanking series about equal in size, very

small and sometimes longer than broad

;

outermost teeth irregularly

quadrate, longer than broad, about half as large as the principal

—
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Vertebral axis at origin of dorsal

teeth.

dorsal and ventral borders of the

fin

midway between

Dorsal

fish.

fin

the

with more than

50 rays, occupying considerably more than half of the back, much
more elevated than the anal fin, which has 45 rays, and the length
Ridgeof which equals about three-quarters that of the dorsal.
flank-scales delicate, marked with feeble
scales coarsely serrated
rugae, which are mostly transverse.
A small fish in the Palaeontological Museum, Munich, not
improbably young of this species, is named Microdon nanus, A.
Wagner, he. cit. vol. ix. (1862) p, 344.
Form, fy Log. Lower Kimmeridgian (Lithographic Stone) Bavaria.
;

:

37369. Plaster cast of type specimen

;

Kelheim.

Purchased, 1863.

3764. Pine large specimen partly in counterpart,
showing remains of the pelvic fins Solenhofen.

P. 1628, P.

;

Egerton and EnnisHllen
P. 1631. Caudal region, with nearly complete caudal fin

P. 3765. Imperfect caudal

fin

;

Kelheim.

Microdon radiatus,

;

Egerton

Coll.

EnnisHllen

Coll.

Agassiz.

1839-44. Microdon radiatus, L. Agassiz, Poiss. Foss. vol.
p. 208, pi. lxix.

c. figs.

Type. Imperfect

much

ii.

pt.

ii.

1, 2.

1840. Microdon radiatus, R. Owen, Odontography, p. 73,

A

Colls.

Kelheim.

pi. xliii. fig. 1.

fishes.

smaller species than the type, nearly similar in general

form and proportions, but with relatively deeper abdominal region.
Principal series of splenial teeth wider than the two outer series,
of which the outermost is considerably the largest.
Ridge-scales
with three or four coarse serrations, of which the hindermost
flank-scales robust, marked with prominent
which are mostly transverse and radiating.
The laminar expansions on the neural and haemal arches are
well shown in several specimens recorded below, proving that their
absence in the original fossils examined by Agassiz was accidental.
The neural spines are remarkably robust in the abdominal region.
Form. Sf Log. Purbeckian Dorsetshire.

is

a large denticle;

rugae

:

All the following specimens were obtained from the neighbour-

hood

of

Swanage

:

19013. Pish 0*105 in length, wanting the
greater part of the dorsal and anal

pelvic

fins.

fins

and the

Purchased, 1844.
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28443.

Two more
displays

imperfect specimens,

the posterior

process

somewhat

beneath the outer layer of this bone.

One

larger.

the parietal,

of

arising

Gunnington

Coll.

44844. Fish 0-13 in length, wanting most of the fins but displaying
In this, as in the
part of the ornamented squamation.
other specimens, the scales seem to have been much more
robust in the ventral than in the dorsal region.
Presented by Benjamin Bright, Esq., 1873.

46333. Well-preserved trunk and cranium of a slightly larger
with portions of the pelvic and median fins.
Cunnington
P. 1627.

Four specimens

various states

in

fish,

Coll.

of preservation, two

displaying the splenial dentition, and one the hyo-mandi-

Egerton

bular bone.
P. 5592.

Remains

of head

Coll.

and trunk, displaying scales and splenial

Harford

dentition.

Coll.

22403. Remains of small head and trunk, displaying the ridgePurchased, 1848.

scales.

P. 7455.

Cranium in

side view.

History unknown.

33481. Right splenial dentition.

The following specimens

may
They

Purchased, 1858.

of vomerine dentition from

Swanage

pertain to Microdon radiatus, but they are relatively large.
differ

from the corresponding dentition of

M. pagoda

the relatively smaller size of the outer paired teeth:

—

only in

21974. Vomerine dentition preserved for a length of O019.
Purchased, 1848.
P. 6820.

A

somewhat

larger specimen.

Microdon bernardi

Purchased, 1892.

(Thiolliere).

1854. Pycnodus bernardi, V. Thiolliere, Poiss. Foss. Bugey, pt.

i.

p. 17,

with plate.
1856. Microdon bernardi, J. J. Heckel, Denkschr. k. Akad. Wiss.,
math.-naturw. CI. vol. xi. p. 201.
1860. Microdon bernardi, A. Wagner, Gelehrte Anzeig. k. hay. Akad.
Wiss. vol. 1. p. 396.

Type. Nearly complete fish Lyons Museum.
Maximum depth of trunk
species as large as the type species.
;

A

equalling about two-thirds of the length of the head and trunk
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without caudal fin; rostrum prominent, and head with opercular
apparatus occupying somewhat
length of the

fish.

less

than one-quarter of the total

Vertebral axis at origin of dorsal fin

midway

between the dorsal and ventral borders of the fish.
Principal
series of mandibular teeth much wider than the two outer series, of
which the innermost is insignificant.
Dorsal fin occupying considerably more than half of the back, much more elevated than the
anal fin, which is also shorter.
Ridge-scales delicate on the back,
robust but feebly serrated

on the ventral border
flank-scales
ornamented with delicate radiating rugae.
Form. Sf Log. Lower Kimmeridgian (Lithographic Stone) Ain,
Prance, and (?) Bavaria.
;

:

A

P. 1635.

typical specimen in counterpart,

much

disturbed

Ain.
P. 4693. Imperfect trunk

Purchased, 1884.

Cirin.

;

49132. Plaster cast of a small
heim, Bavaria.

fish,

probably of this species

math.-naturw.

J. J.

1.

p. 23,

Heckel, Denkschr. k. Akad. Wiss.,

Wagner, Gelehrte Anzeig.

Akad.

k. bay.

p. 396.

Type. Nearly complete fish

A

i.

CI. vol. xi. p. 201.

1860. Microdon wagneri, A.
vol.

Kel-

(Thiolliere).

1854. Pycnodus wagneri, V. Thiolliere, Poiss. Foss. Bugey, pt.

with figure.
1856. Microdon wagneri,

;

Purchased, 1878.

Microdcm wagneri

Wiss.

Cirin,

;

Egerton Colh

;

Lyons Museum.

species resembling the type in size, general form,

and pro-

and apparently only differing in the extension of the
squamation over the middle of the flank of the anterior half of
portions,

the caudal region.

Form.

Sf

Loc.

Lower Kimmeridgian (Lithographic Stone)

:

Ain,

France.
P. 1636.

A

fine specimen 0*25 in length preserved in impression
and wanting the rostral portion of the skull Cirin. The
ribs of the scales originally on the flanks of the caudal
region are indicated
and the form of the hinder part of
the trunk suggests that the figured type specimen has
;

;

been somewhat distorted by crushing in that region.
Egerton Coll.

part in.

o
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P. 4694. Imperfect

displaying the expansion at the inferior

fish,

end of the problematical bone
extremity of the body-cavity

Microdon egertoni

;

hinder

(? ridge scnte) at the

Purchased, 1884.

Cirin.

(Thiolliere).

1854. Pycnodus egertoni, V. Thiolliere, Poiss. Foss. Bugey, pt.

p. 24,

i.

with figure.
1856. Microdon egertoni, J. J. Heckel, Denkschr. k. Akad. Wiss.
math.-naturw. CI. vol. xi. p. 201.
1860. Microdon egertoni, A. Wagner, Gelehrte Anzeig. k. bay. Akad.
vol.

1.

p. 396.

Type. Nearly complete

A

fish

Lyons Museum.

;

small form of Microdon, not yet satisfactorily distinguished

from the type

It

species.

is

stated to differ in not exhibiting an

angulation of the frontal profile and in having fewer vertebrae

but the

first

the second

Form.

character

may

is difficult to

6f

Loc.

;

be due to imperfect preservation, and

observe with certainty.

Lower Kimmeridgian (Lithographic Stone)

Ain,

:

France.
P. 1637. Imperfect, crushed specimen 0-13 in length,

the most part in impression

;

shown

Egerton

Cirin.

for

Coll.

P. 4895. Slightly larger specimen displaying the pelvic and median
fins,

but wanting the greater part of the head

;

Cirin.

Purchased, 1884.

Microdon sauvanausi
1850. Pycnodus sauvanausi, V. Thiolliere,

Lyon, [2] vol. iii. p. 131.
1854. Pycnodus sauvanausii, V.
p. 15, with plate.
1856. Microdon sauvanausii, J.
math.-naturw.

Ann.

Soc. Sci. Phys.

Thiolliere, Poiss. Foss.

J.

Heckel, Denkschr.

k.

& Nat.

Bugey,

pt.

i.

Akad. Wiss.,

CI. vol. xi. p. 201.

Type. Nearly complete

A

(Thiolliere).

fish

;

Lyons Museum.

Maximum depth
trunk apparently equalling about half of the length of the head
and trunk without caudal fin ; head with opercular apparatus
large species attaining a length of about 0*6.

of

occupying somewhat more than one-quarter of the total length of
Each premaxilla with two chisel-shaped teeth; [other
the fish.
teeth imperfectly known].

Scales apparently confined to the most

anterior part of the trunk.

A

fish

from Cirin described as intermediate between this and the
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following

species

named Microdon

is

Gelehrte Anzeig. k. bay. Akad, Wiss.

Form.

Sf

A. Wagner,

intermedins,

vol.

1.

(1860), p. 398.

Lower Kimmeridgian (Lithographic Stone)

Log.

:

Cirin,

Ain, France.

Not represented

in the Collection.

Microdon
1850. Pycnodus
[2] vol.

itieri,

itieri (Thiolliere).

V. Thiolliere, Ann. Soc.

Sci.

&

Phys.

Nat. Lyon,

p. 132.

iii.

itieri, V. Thiolliere, Poiss. Foss. Bugey, pt. i. p. 22,
with plate and woodcut of dentition,
1856. Microdon itieri, J. J. Heckel, Denkschr. k. Akad. "Wiss., matk.-

1851. Pycnodus

naturw.

CI. vol. xi. p. 201.

1860. Microdon

Wiss.

vol.

1.

itieri,

A. Wagner, Gelehrte Anzeig.

Type. Nearly complete fish

A moderately

bay.

k.

Akad.

396.

p.

Lyons Museum.

;

elongated species attaining a length of about 0*5.

Maximum

depth of trunk contained three times in the length of the
head and trunk without caudal fin; head with opercular apparatus

occupying only about one-fifth of the total length of the fish. Vomethose of the median series much broader

rine teeth closely arranged

than long

;

those of the inner paired series elongated and their

;

pair alternating with the median teeth but
outer teeth irregularly quadrate,
between these
Splenial teeth
broad as long, and very closely arranged.

axis oblique, each
scarcely pressed

about as

Thiolliere's

(according to
principal series

end

;

;

much

diagram)

spaced

;

those of the

or three times as broad as long, rounded at each

two

those of the innermost series minute, and those of the two

flanking series somewhat broader than long, the outer twice as
large as those of the inner flanking row.

Dorsal

fin

occupying

about half of the back, and anal fin more than two-thirds as much
extended as this. Scales apparently confined to the most anterior
portion of the trunk.

Form.

Sf

Log.

Lower Kimmeridgian (Lithographic Stone)

:

Cirin,

Ain, France.

Not represented in the

Collection.

Microdon hugii
[Plate

1833^4. Pycnodus
pt.

ii.

p.

XYII.

(Agassiz).

fig. 3.]

hugii, L. Agassiz, Poiss. Foss. vol.

195, pi. lxxii.

a. figs.

ii.

pt.

i.

p.

17,

49-54.

1846. Pycnodus bucklandi, G. von Minister [errore), Beitr. Petrefakt.
pt. vii. p. 40, pi.

iii.

figs.

5

a, b.

1816. Pycnodus preussi, G. von Minister,
[Splenial

;

Palasontological

ibid. p. 45,

pi.

Museum, Munich.]

q2

ii.

fig.

25.

;

ACTIN0PTERYG1I.

228

1852. Pycnodus hugii, F. A. Quenstedt, Handb. Petrefakt. p. 213,

pi. xvi.

10.

fig.

1856. Mic?'odon hugii, J. J. Heckel, Denkschr. k. Akad. Wiss., math.-

naturw. CI. vol.

Pyknodus

(?) 1858.

xi. p.

201.

hugii, F.

A. Quenstedt, Der Jura,

p. 781, pi. xcvi.

30, 31.

figs.

&

1860. Pycnodus hugii, F. J. Pictet, Rept.

chatelois, p. 56, pi. xiii. figs. 4-8, pi. xix.

Pycnodus

(?) 1860.

Poiss. Foss.

Jura Neu-

fig. 2.

notabilis, F. J. Pictet (? errore), ibid. p. 58, pi. xiv.

fig. 1.

1864. Pycnodus irregularis,

H. Credner

(errore), Zeitschr!

deutsch.

geol. Ges. vol. xvi. p. 244, pi. xi. fig. 5.

1875. Microdon hugii, K. Fricke, Palaeontogr. vol. xxii. p. 371 , pi. xx.
figs. 10-16.
1880. Microdon hugii, C. Struckmann, Wealdenbild. Hannover,
pi.

Type. Portions of mandibular dentition

A large

p. 90,

8.

iii. fig.

known

;

Soleure

Museum.

Yomerine dentition [according to Fricke] very narrow, and the teeth of the median
and inner paired series widely spaced median teeth of irregularly
rounded form, scarcely broader than long those of the inner paired
species,

only by the dentition.

;

;

irregularly

series

elongated

triangular

or

quadrangular,

antero-posteriorly

those of the outer paired series narrowest and

;

Splenial

antero-posteriorly.

elongated

teeth

closely

much

arranged

those of the principal series about twice as broad as long and
or less truncated at their outer end

;

and

of the inner flanking series relatively small

size

;

less

more

those of the innermost series

and about equal in

those of the outermost series larger than the latter, though

than half as large as the principal teeth, slightly elongated

transversely and truncated at the inner end.

The

largest

length,

known

splenial dentition measures about 0*05 in

and the irregular subdivision

of

some of the teeth

is

frequently observed.

Form.

Sf

Log.

Corallian and

Kimmeridgian
Hanover

Portlandian

berg, an Switzerland.

:

:

;

Hanover, Wiirtem(?) also S.

England.

Purbeckian: Hanover.
P.

1654 a, b. Left splenial dentition, somewhat broken, and another
abnormal fragmentary specimen ; Kimmeridgian, Soleure,
Egerton

Switzerland.
P. 7443. Left splenial

;

Coll.

Kimmeridgian, Sohlewerke, Hanover.
Purchased, 1895.

P. 2297.

Imperfect small

Hanover.

left

splenial

dentition

;

Portlandian,

Presented by Mrs. Burton, 1882.

;;
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P. 1650, P. 3748. Right

and

of small size

left splenial dentition,

Corallian, Lindnerberg, Hanover.

Egerton and Enniskillen

Colls.

30871. Left splenial dentition, probably of this species, shown of
the natural size in PI.

XYII.

3

fig.

Portland Stone,

;

Weymouth.

Purchased, 1856.

Microdon minutus

(Miinster).

1846. Pycnodus minutus, G. von Minister, Beitr. Petrefakt. pt.

vii.

p. 41, pi. hi. fig. 7.

1875. Microdon minutus, K. Fricke, Paleeontogr. vol. xxii. p. 369,
figs. 5-9.

Type. Fragment
Museum, Munich.

A

of

mandibular

species of moderate size,

vomer [according

known

dentition

;

xx.

Paheontological

On the
much

only by the dentition.

to Fricke] the teeth of the principal series

transversely elongated, comparatively closely arranged;

the inner paired series minute or aborted
series small

pi.

those of

those of the outer paired

;

and irregularly rounded. Splenial teeth closely arranged

those of the principal series at least twice as broad as long
of the innermost

series

much

flanking series

round and minute

:

those

those of the inner

;

transversely elongated, relatively large, and

those of the outer flanking series smaller, either round or slightly

elongated transversely.

Form.

§

Log.

Kimmeridgian

Hanover

:

P. 3747. Left splenial dentition

;

;

Switzerland.

Lindnerberg, Hanover.
Enniskillen Coll.

P. 3746 a.

Portion of larger right splenial dentition

Switzerland.

;

Soleure,

Enniskillen Coll.

Microdon quincuncialis

(Blake).

1875. Pycnodus quincuncialis, J. F. Blake, Quart. Journ. Geol. Soc.
vol. xxxi. p. 223.

1880. Pycnodus quincuncialis,
Suppl.

R. Damon, Geol. Weymouth,

ed. 2,

pi. xi. fig. 10.

1890. Microdon quincuncialis,

Woodward &

Sherborn,

Catal. Brit.

Foss. Vertebrata, p. 122.

Type. Vomerine dentition

A

;

British

Museum.

Inner vomerine teeth sparsely arranged,
those of the principal series not much broader than long, and the
paired teeth very irregular in size and form, with few supplementary
species of large size.
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minute teeth

;

teeth of the outer paired series closely arranged,

longer than broad, and truncated externally.

Form.

Sf

Loc.

Kimmeridgian

Dorsetshire.

:

Type specimen; Lower Kimmeridge

P. 6170.

Weymouth.

Clay,

Damon

Coll.

P. 6749. Imperfect right splenial dentition probably of this species,

though possibly an abnormal example of Gyrodus

cocco-

derma, exhibiting the principal teeth of a very irregular
form, scarcely broader than long, and the inner flanking

than the outer series

series slightly larger

;

Weymouth.

Purchased, 1892.

47965. Larger imperfect specimen of the same form of splenial
Coral Rag, Wheatley.
dentition
;

Presented by the Hon. Robert

Microdon pagoda

Mar sham,

1877.

(Blake).

1880. Pycnodus pagoda, J. F. Blake, Quart. Journ. Geol. Soc. vol. xxxvi.
p.

228,

pi. x. fig. 10.

Woodward,

1889. Microdon payoda, A. S.

Geol. Mag. [3] vol.

vi. p.

454.

Type. Vomerine dentition.

A

moderate

species of small or

size,

known

which is somewhat arched from
the median or principal series at least twice
dentition,

of the inner pair

to

oblique

those

;

of

the

Teeth of

broad as long

as

about half as large as the

elongation

only by the vomerine

side to side.

latter,

;

outer paired series

smaller, irregular in shape and size, and not

much

those

with tendency

much

truncated ex-

ternally.

Form.

Sf

Loc, Portlandian

40640 a. Vomerine

dentition

Dorsetshire.

:

Portland Stone, near Weymouth.

;

Purchased, 1867.
P. 4678. Smaller specimen

;

Bidgway Quarry, near Weymouth.

Presented by C. Westendarp, Esq., 1884.
P. 7187. Another small

vomer

Microdon
1844. Pycnodus

;

near Weymouth.

biserialis, A.

biserialis,

S.

Purchased, 1894.

Woodward.

L. Agassiz, Poiss. Foss. vol.

(name only).
1890. Mesodon biserialis, A.
p. 300 pi. iii. fig. 28.

S.

Woodward,

British

pt.

ii.

p.

Proc. Geol. Assoc, vol.

;

Type. Left splenial dentition

ii.

Museum.

199
xi.

—
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A

moderate

species of small or

known only by

size,

Teeth closely arranged

dentition.

the splenial

those of the innermost series

;

minute and round

;

as broad as long

teeth of the inner flanking series broader than

;

of the principal

those

long and larger than

the

those of

about twice

series

outermost row, which

are

rounded.

Form.

Log. Bathonian

Sf

Type specimen

P. 523.

Microdon

;

Oxfordshire.

:

discoides (A.

(?)

8.

(name only).
1890. Mesodon discoides, A.
iii. fig.

Woodward,

ii.

pt.

ii.

199

p.

Proc. Geol. Assoc, vol. xi.

82.

Type. Imperfect vomer

A

S.

Coll.

Woodward).

1844. Pycnodus discoides, L. Agassiz, Poiss. Foss. vol.

p. 300, pi.

Egerton

Stonesfield Slate, Stonesfield.

British

;

Museum.

known only by the
Yomerine teeth round and well

species doubtfully ascribed to Microdon,

unique vomer recorded below.
spaced

;

those of the median series not

lateral teeth in size

;

much exceeding

the outer

inner paired teeth only about half as large as

the others.

Form.
P. 524.

Sf

Loc. Bathonian

:

Oxfordshire.

Type specimen, described and figured
Oolite, Little Gibraltar,

loc. cit.

1890; Great
Egerton

near Oxford.

The following specimens of Mesodon are not
mined

Coll.

specifically deter-

:

P. 7444.

Vomer

;

Kimmeridgian, Langenberg, Hanover.
Purchased, 1895.

P. 3756.

Vomer resembling Microdon

in its anterior half, but the

inner lateral teeth not interposed between the median
teeth in

its

hinder half

;

Purbeckian, Swanage.
Ennishillen Coll.

The following

species of

Microdon have also been founded upon

portions of dentition, but there are no examples in the Collection

Microdon

corcdli:

Sci.
fig.

Pycnodus

coralli,

Nat. Yonne, vol. xxxiii.
2.

— Upper

[Right splenial

Microdon distantidens

Corallian
;

:

et Poiss. Foss.

;

H. E. Sauvage,
pt.

ii.

Bull.

(1879), p. 32,

Tonnerre,

Tonne,

:

—

Soc.
pi.

ii.

France.

Cotteau Collection.]

Pycnodus distantidens F.
,

J. Pictet,

Jura Neuchatelois (1860),

p. 67,

Kept.
pi.

xv.
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6.

fig.

— Kimmeridgian

[Portion of vomer

;

Chaux-du-Milieu,

;

Neuchatel.

Neuchatel Museum.]

Microdon formosus, J. J. Heckel, Denkschr. k. Akad. Wiss., math.naturw. CI. vol. xi. (1856), p. 201. Pycnodus formosus, A.
Wagner, Abh. k. bay. Akad. Wiss., math.-phys. CI. vol. vi.
Lower Kimmeridgian (Diceras(1851), p. 40, pl.iii. fig. 4.
[Portion of right
kalk) Oberau, near Kelheim, Bavaria.

—

;

splenial

Palseontological

;

Microdon irregularis

Museum, Munich.]

PyJcnodus irregularis, F. A. Quenstedt, Der

:

Jura (1858), p. 781, pi. xcvi. fig. 32 \— Upper Corallian;
Schnaitheim, Wiirtemberg. [Portion of vomer Tiibingen
;

University Museum.]

Microdon

(?)

minor

;

Pycnodus minor, F. A. Roemer, Verstein.

Norddeutsch.

Oolithengeb.,

Portlandian

Galgenberg,

;

Nachtr.

near

(1839),
Hildesheim,

p.

54.—

Hanover.

[Splenial.]

Microdon vicinus

:

Pycnodus

vicinus, J. Cornuel, Bull. Soc. Geol.

Prance, [3] vol. xi. (1883), p. 20, pi. i. figs. 8,
landian ; Ville-sur-Saulx, Meuse.
[Splenial.]

9.— Port-

An undefined species of Microdon is also indicated by imperfect
jaws from the Lower Kimmeridgian of Orbagnoux, Ain, France
(Pycnodus sp., H. E. Sauvage, Bull. Soc. Hist. Nat. Autun, vol. vi.
1893,

p.

443,

pi. ix. fig. 2).

The genus has been erroneously recorded from the Cretaceous.
The so-called Microdon nuchalis (F. Dixon, Geol. Sussex, 1850,
p. 369, pi. xxxii. fig. 7) is founded upon an imperfect example of a
teleostean fish from the Chalk of Sussex,

{Platax
vol.
p.

?

Microdon

xx. 1887, p. 342).

369,

pi.

xxxii*.

fig.

2)

now in the

British

Woodward, Ann. Mag. Nat.

nuchalis, A. S.

is

occipitalis (F.

name given

a

Museum

Hist. [5]

Dixon, op.

cit.

to a generically indeter-

minable fragment of a Pycnodont from the Chalk of Lewes, in the
Brighton Museum.

Microdon ? pulchellus
vol.

iii.

1887, p. 501,

pi.

(J.

W.

xxiv.

Davis, Trans. Eoy. Dublin Soc. [2]
from the Upper Cretaceous of

fig. 3),

is a teleostean fish.
The type specimen
Edinburgh Museum.
An indeterminable fossil from the Cretaceous of Pietraroja, Naples,
named Microdon simplex, O. G. Costa, Atti Accad. Pontan.

Sahel Alma, Mt. Lebanon,
is

is

now

in the

vol. viii. (1864), p. 112, pi. ix. fig. 7.
1
An Eocene fossil from Bavaria, certainly not of this species is recorded
under the same name by K. Schafhautl, Sud-Bayerns Leth. Geogn. (1863), p. 246

pi. lxv. c. fig. 16.

;.
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GYRODUS,

Genus
[Poiss. Foss. vol.

ii.

pt.

i.

1833,

Agassiz.

and

p. 16,

pt.

ii.

1844,

p. 223.]

Syn. Stromateus, H. D. de Blainville, Nouv. Diet. d'Hist. Nat. vol. xxvii.
1818, p. 333.

Trunk deeply fusiform
caudal

tubercles

;

or discoidal, with a slender abbreviated

Head and

opercular bones ornamented with
cheek and gular region covered with small, imbricating,

pedicle.

more or less rugose and mammillated, those of
and those of the splenial in four regular series.
Neural and haemal arches of axial skeleton of trunk not expanding
cycloidal scales

the vomer in

;

teeth

five,

sufficiently to

Fin-rays robust, closely

notochord.

the

encircle

arranged, articulated and divided distally.
dorsal and anal fins

low and

an elevated point, these two

rise to

Pelvic fins present

fringe-like, except in front
fins arising at

where they

about the same

point and not extending in advance of the hinder half of the trunk

caudal fin deeply forked, with slender lobes.

;

Scales tuberculated

or rugose, covering the whole of the trunk.

Gyrodus macrophthalmus,

Agassiz.

1833. Microdon abdominalis, L. Agassiz, Poiss. Foss. vol. ii. pt. i. p. 16.
1839^44. Gyrodus macrophthalmus, L. Agassiz, ibid. vol. ii. pt. ii.
pp. 224, 301, pi. lxvii.

1839-44. Gyrodus rugosus, L. Agassiz (ex Minister MS.),
pi.

lxix.

complete

[Nearly

fish

ibid. p.

227,

Museum,

Pakeontological

;

Munich.]
1842. Gyrodus mceandrinus, G. von Munster, Neues Jahrb.

p.

45.

[Ditto.]

1851. Gyrodus macrophthalmus, A. Wagner,

math.-phys. 01. vol.

vi. p.

Abh.

k. bay.

Akad. Wiss.,

28.

1851. Gyrodus rugosus, A. Wagner,

ibid.

pp. 29, 45, 56.

Wagner, ibid. p. 30.
Gyrodus macrophthalmus, A. Wagner, ibid. vol.

1851. Gyrodus mceandrinus, A.
1862.

ix. p.

336

(in

part).

1862. Gyrodus rugosus, A.

Wagner,

1862. Gyrodus dichaotinius, T.

ibid. vol. ix. p.

337.

Winkler, Descript. Poiss. Foss.
Solenhofen (Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv.),
[Nearly complete fish Teyler Museum, Haarlem.]
p. 67, fig. 12.
1881. Gyrodus macrophthalmus, B. Vetter, Mittheil. k. mineral. -geol
Mus. Dresden, pt. iv. p. 20 (in part).
1887. Gyrodus macrophthalmus, K. A. von Zittel, Handb. Palseont.
C.

;

vol.

iii.

p.

239,

fig.

251.

Type. Nearly complete fish; Palaeontological

The type

species, attaining a length of

Museum, Munich.

about 0*3.

Maximum
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depth of trunk not exceeding
base of the caudal

fin,

its length from the scapular arch to the
and head with opercular apparatus occupying

one-third of the total length exclusive of the caudal

known

unsatisfactorily

rings on crown.

and
of

its

Dorsal

maximum

the trunk at

[Dentition

fin.

but] principal teeth exhibiting two crimped
fin

occupying the hinder half of the back,

elevation equalling about one-fourth of the depth
Scales towards the dorsal

insertion.

its

margin

conspicuously tuberculated, the others marked with a coarse reticulation.

Form.

Loc.

Sr

Lower Kimmeridgian (Lithographic Stone) Bavaria.
:

P. 1620, P. 3771. Nearly complete fish 0*19 in length, partly in

counterpart, wanting the greater part of the dorsal and

anal fins

;

Egerton and EnnisTcillen

Kelheim.

Colls.

P. 3766. Portion of trunk of a large fish, probably of this species

Kelheim.

EnnisTcillen Coll.

P. 1621. Imperfect anterior portion of small
species

;

fish,

probably of this

Kelheim.

Egerton

Gyrodus hexagonus
[Plate
1818. Stromateus hexagonus,

XVI.

(Blainville).

fig.

H. D. de

3.]

Blainville,

Nouv.

Diet. d'Hist.

Nat. vol. xxvii. p. 334.
1833-44. Microdon hexagonus, L. Agassiz, Poiss. Foss. vol.
p. 16, pt.

ii.

pp. 184, 206, pi. lxix.

c. figs.

1833-44. Microdon analis, L. Agassiz,
pi. lxix.c. tig. 3.

fish

;

ii.

pt.

i.

4, 5.

pt.

ibid.

[Nearly complete

Coll.

i.

p. 16,

pt.

Palaeontological

ii.

p.

207,

Museum,

Munich.]
1844. Gyrodus analis, L. Agassiz,
1851. Gyrodus hexagonus, A.

math.-phys. CI. vol.

vi.

1851. Gyrodus Zepturus, A.
fish

;

Palaeontological

ibid. pt.

ii.

p. 300.

Wagner, Abh.

k.

pp. 32, 40, 44, pi. hi.

Wagner, ibid. vol. vi.
Museum, Munich.]

bay.

Akad. Wiss.,

fig. 1.

pp. 31, 56.

[Imperfect

1852. Gyrodus rugosus, F. A. Quenstedt (errore), Handb. Petrefakt.
p.

211,

pi. xvi. fig. 1.

1862. Gyrodus hexagonus, A. Wagner,

1881. Gyrodus macrophthalmus

Mus. Dresden,

pt. iv. p.

20

,

loc. cit. vol. ix. p.

B. Vetter, Mittheil.

k.

334.
mineral.-geol.

(in part.)

1887. Gyrodus hexagonus, K. A. von Zittel, Handb. Paleeont. vol.
p. 241, fig. 252.

Type.

Nearly complete

Museum, Munich, and

A

species, so

fish

and

fragment;

Museum.
known, closely

iii.

Palseontologieal

British

far as

similar to the type, only

differing in the relatively greater protuberance of the

abdominal
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region,

mum
A

and in the simpler mammillation of the

depth of the trunk exceeds

specimen from the Lithographic Stone of

relatively large

Solenhofen, in the

The maxi-

teeth.

length.

its

Munich Museum,

is

Wagner

regarded by

(Joe. cit.

1862, p. 335) as probably a distorted example of this species, but in
case it happens to prove distinct is provisionally named G. turgidus.

Form.

Log.

6f

Lower Kimmeridgian (Lithographic Stone): Bavaria.

fragment figured by Agassiz,

P. 3774.

one of

type specimens

the

A

the complete series.

fig. 4,

as

Part of

a

Ixix.

Solenhofen.

c.

this is evidently

not

calcified gill-filament exhibits

the

shows seven

pectoral fin

loc. cit. pi.

;

basals,

and

sparse denticles on one side as in Mesturus.

Ennishillen Coll.

37108. Xearly complete

fish,

partly crushed and fractured, but

displaying the relations of the hyomandibular (Jim.) to the

operculum
PI.

XYI.

(op.)

3

fig.

;

and preoperculum

37813. Smaller nearly complete

fish,

as

(p.ojo.)

shown in

Haberlein

Solenhofen.
in counterpart

Coll.

Solenhofen.

;

Haberlein Coll.

37814.

A

more imperfect specimen 0*175

part

;

Solenhofen.

A

in length, in counter-

detached tooth resembles the form

described by Agassiz in G. macro phthalmus.

Haberlein

37106. Imperfect

fish

Coll.

0*14 in length, in counterpart; Solenhofen.
Haberlein Coll.

P. 1623, P.

1623

a, P.

2098.

Two

imperfect small specimens and

the scattered remains of a larger fish

;

No.

Solenhofen.

1623 shows the feebly serrated abdominal ridge-scales,
and no. P. 2098 displays the splenial dentition.
P.

Egerton
P.

3769,

P. 3772-73.
Kelheim.

Four imperfect examples

of

Coll.

the trunk;

Ennishillen Coll.

Gyrodus frontatus,
[Plate

XYI.

Agassiz.

fig. 2.]

1839-44. Gyrodus frontatus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

pp. 226, 301, pi. lxviii.

1840. Gyrodus gracilis, G. von Minister, Beitr. Petrefakt. pt.
pi. viii. fig. 2.

[Immature

fish

;

Palaeontological

and Woodwardian Museum, Cambridge.]

iii.

p.

128,

Museum, Munich,
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1851. Gyrodus frontatus, A.

phys. 01. vol.

Gyrodus

Wagner, Abh.

k. bay.

Akad. Wiss., math.

pp. 29, 55.
u
gracilis
vi.

=

Microdon hexagonus," A. Wagner, ibid. p. 32.
A. Quenstedt, Handb. Petrefakt. p. 211,
pi. xvi. fig. 2.
[Imperfect fish Tiibingen University Museum.]
1862. Gyrodus macrophthalmus, A. Wagner, ibid. vol. ix. p. 336 (in

1851.
(?)

1852. Gyrodus medius, F.

•

part).

1862. Gyrodus gracilis, A.

Wagner,

ibid. vol. ix. p.

338.

1881. Gyrodus macrophthalmus, B. Vetter, Mittheil. k. mineral.-geol.

Mus. Dresden,

pt. iv. p.

20 (in

part).

1887. Gyrodus frontatus, K. A. von Zittel,

Handb.

Palseont. vol.

iii.

p. 242, fig. 254.

1893. Gyrodus frontatus,

H. E. Sauvage,

Bull. Soc. Hist. Nat. Autun,

vol. vi. p. 440.

Type. Nearly complete

A

fish

;

British

Museum.

form and proportions, but
ornament of the scales, without

species resembling G. hexagonus in

differing in having the tubercular

reticulations, extending over the ventral half of the fish.

The reticular ornament of the scales in Gyrodus evidently results
from the connection of scattered tubercles by slight ridges. Such
a modification may be produced during the growth of the fish, and
in that case the so-called Gyrodus gracilis is probably the young
stage of G. macrophthalmus

and G. hexagonus as well

as that of

G. frontatus.

Form. <$f Loc. Lower Kimmeridgian (Lithographic Stone) Bavaria,
and Ain, France (Sauvage).
:

P. 2096.

Type specimen

;

Kelheim.

Little

scale- ornament of the ventral

can be seen of the

fish, but the
few traces remaining exhibit scattered tubercles without

half of the

Egerton

reticulation.

Coll.

22515. Remains of a smaller specimen; Solenhofen.
Purchased, 1848.
P. 3770. Fish originally about 0*115 in length, wanting the anterior
half

of the

head and the caudal fin Kelheim. The
on the neural and haemal spines
;

characteristic expansions

of the caudal region are conspicuous, as described in the

next specimen.

Six or seven basal cartilages are observed

in the lobe of the pectoral

round

fin,

P. 2097. Fine specimen 0*075 in length,
in PI.

XYI.

which

is

covered with thin
Ennishillen Coll.

scales.

fig.

2

;

Kelheim.

shown of the natural size
The coarse tubercular

ornament of the cranial roof is shown, while the hinder
margin of the frontal (fr.) and the boundaries of the
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squamosal
the jaws

(sq.) are
is

both of the prehensile and

and seems

and traces
The so-called

very large eye

to exhibit a

position of

of the bones

tritoral teeth.

ossified sclerotic (scl.) of the

served,

The

obscurely indicated.

shown by remains

also pre-

is

few minute granulations,

A

few of the small polygonal tesserae (t.) covering the
cheek can be seen immediately below a fragment of the

parasphenoid

back as the

;

and the whole

the gular region as far

of

clavicle is invested

bearing sparse tuber culations.
cified gill-filaments (g.f.)

with similar tesserae

A few

(t.)

traces of the cal-

remain at the back

of the

cheek

;

while the right operculum and preoperculum are exposed

from the inner aspect. The operculum (op.) is indented
on the front margin at its point of suspension from the
hyomandibular the preoperculum (jp.op.) is thickened at
the upper end and exhibits delicate structural fibres
radiating from a point at about the middle of its anterior
margin. Immediately below the preoperculum are two
branchiostegal rays (br.), and in front of these appear
fragments of bone perhaps of the hyoid arch. The axial
skeleton of the trunk is well shown and is noteworthy
for the form of the expansions on the neural (n.) and
;

haemal
is

(h.) spines of

the caudal region.

Each expansion

triangular, contracting at the base, widening distally,

—

—

and almost though not quite confined to the anterior
margin of the spine. Similar expansions appear to occur
at least on the hindermost neural spines of the abdominal
The lobe of the pectoral fin {p.) is distinctly
region.
covered with small thin scales, each ornamented with a
tubercle; and a cluster of elongated basal cartilages is
preserved.

The lower expansion of the

clavicle

(cl.)

terminates in a point at the ventral border of the

fish.

The slender

shown at
The median fins
remark but just

pelvic bones (plv.) are imperfectly

the base of the fragmentary pelvic

fins.

exhibit no features worthy of special

;

in advance of the origin of the anal the problematical

bone (x) marking the posterior limit of the abdominal
cavity

is

well displayed.

tubercles, are observed
scales

;

and the courses

.Fine serrations, or acuminate
on the dorsal and ventral ridge-

of both " lateral lines " are con-

spicuous.

P. 1619, P.

3768. More imperfect

Egerton

Coll.

smaller specimen, in counter-

part, displaying the scaly lobe of the pectoral fin

and

six

;
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of its basal cartilages

The supposed

Kelheim.

;

seems to exhibit a few sparse and

Egerton and Enniskillen

the last specimen.

3768

P.

a.

Very small, immature

Kelheim.
teresting

fish,

exhibiting

Colls.

wanting the caudal region

Though much crushed,
as

sclerotic

fine granulations as in

specimen

this

is

bar behind

a thickened

in-

the

operculum, extending from the normal upper limit of the

back of the cranium, thus probably a
Seven basals are preserved in the pectoral

to the

clavicle

supraclavicle.

Enniskillen Coll.

fin.

Gyrodus

circularis, Agassiz.

1833. Sphcerodus rhomboidalis, L. Agassiz, Poiss. Foss. vol.

pt.

ii.

15 (undefined).
1834-44. Gyrodus circularis, L. Agassiz, Poiss. Foss., Feuill.

i.

p.

18

p.

(name only), and vol. ii. pt. ii. p. 300.
1834-44. Gyrodus punctatissimus, L. Agassiz, ibid. Feuill. p. 18 (name
only), and vol. ii. pt. ii. p. 301. [Fragment of fish; Palseontological
Museum, Munich.] (=.Microdon gigas, Agass. MS.)
1834-44. Gyrodus rhomboidalis, L. Agassiz, ibid. Feuill. p. 18 (name
only), and vol. ii. pt. ii. p. 300.
[Imperfect fish Palaeontological
Museum, Munich.]
1836. Gyrodus multidens, G. von Minister, Neues Jahrb. p. 581.
[Imperfect head Palaeontological Museum, Munich.]
1845. Gyrodus umbilicus, Mandelslohe, Wiirtt. Jahresh. vol. i. p. 153,
;

;

fig. 2.

1851. Gyrodus circularis, A.

phys. 01. vol.

Wagner, Abh.

vi. p. 10, pi.

i.

k. bay.

Akad. Wiss., math.-

fig. 1.

1851. Gyrodus rhomboidalis, A. Wagner, ibid. vol.

Wagner, ibid.
1851. Gyrodus punctatissimus, A. Wagner,
1851. Gyrodus multidens, A.

vi. p. 19, pi.

vol. vi. p. 23, pi.

i.

i.

fig. 2.

figs. 3, 4.

ibid. vol. vi. p. 27.

1855. Gyrodus umbilicus, O. Fraas, Wiirtt. Jahresh. vol.

xi. p.

100.

1862. Gyrodus titanius, A. Wagner, Abh. k. bay. Akad. Wiss., math.-

phys. CI. vol. ix. p. 331.

[Founded on the type specimen of

G. circularis, Ag.]

1862. Gyrodus giganteus, T. C. Winkler, Descript. Poiss. Foss. Solen-

hofen (Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv.), p. 80,
13-15. [Nearly complete fish Teyler Museum, Haarlem.]

figs.

;

1867. Gyrodus titanius, F. A. Quenstedt,
p.

1881. Gyrodus titanius,

Dresden,

ed.

2,

B.

Vetter, Mittheil. k. mineral. -geol.

Mus.

pt. iv. p. 21.

1887. Gyrodus titanius, K. A. von Zittel,
pp. 242, 243,

figs.

Handb.

Palaeont. vol.

iii.

253, 255-257.

Type. Nearly complete

A

Handb. Petrefakt.

254.

fish

;

Palseontological

Museum, Munich.

large species, attaining a length of about

1*0.

Maximum

pycnodontid^:.

depth of trunk somewhat
arch

base

the

to

less

the

of

than

caudal

its
fin,
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length from the scapular

and head with opercular

apparatus occupying less than one-third of the total length ex-

External head-bones ornamented with
closely arranged, with comparatively

clusive of the caudal fin.

Dentition

tuberculations.

worn smooth.

feeble ornament, soon

Yomer with prominent

topped median teeth, higher than either of the flanking
equalling or exceeding

flat-

series,

these two series together in width

and

the
inner flanking series somewhat smaller than the outer, of which the
Splenial with principal teeth broader
teeth are not much elevated.

than long, about equalling in width the two flanking
the outermost
size those of

much

is

the largest

its

maximum

third of the depth of the trunk at
dorsal

which

inner flanking teeth equalling in
Dorsal fin occupying the hinder

;

the innermost series.

half of the back, and

series, of

;

elevation equalling at least one

its

insertion.

Scales towards the

margin ornamented with distant tubercles, the others marked

with a delicate reticulation, partly also tuberculated.

Form. <$f Loc. Lower Kimmeridgian (Lithographic Stone) Bavaria
and Wiirtemberg.
:

49146. Plaster cast
loc. cit.

of type specimen, the

1851,

pi.

i.

fig.

1

;

head figured by Wagner,

Solenhofen, Bavaria.

Purchased, 1878.

37039.

A

fine

specimen 0-68 in length, with imperfect head and
Solenhofen.
Haberlein Coll.

paired fins

:

37792. Head with imperfect trunk and dorsal
fish

;

The mouth

Solenhofen.

is

of a

fin

open, and

still

larger

worn

the

vomerine and splenial dentition has been well extricated
from the matrix. Two of the anterior prehensile teeth of
the lower

Some

jaw and one

in the upper

jaw

are also shown.

of the small, coarsely tuberculated scales are

below the hinder part of the mandible.
P. 1622.

Fragment

of

squamation

P. 3775. Smaller fragment

;

;

Solenhofen.

Daiting, Bavaria.

shown

Haberlein Coll.

Egerton

Coll.

EnnisHllen

Coll.

35532. Plaster cast of vomerine dentition probably of this species,
described and figured by Count von Mandelslohe, loc. cit.
1845 ; Wippingen, near Blaubeuren, Wiirtemberg.
Purchased, 1859.
It is

not improbable that to Gyrodus circularis must also be

assigned the portions of dentition

named Gyrodus

umbilicus (L.

—
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Agassiz, Poiss. Foss. vol.
27,

pi. lxix. a. figs.

p. 212, pi. xvi. fig.

28
3

ii. pt. i. 1833, p. 16, pt. ii. 1844, p. 227,
F. A. Quenstedt, Handb. Petrefakt. 1852,

;

?

;

Boulonnais, 1867, p. 41,

H. E. Sauvage, Catal. Poiss. Form. Second.
pi. ii. fig. 12, and Bull. Soc. Geol. France,

viii. 1880, p. 526) from the Corallian of Durrheim, Baden,
and Schnaitheim, Wurtemberg (possibly also Kimmeridgian and
Portlandian of N. France), and Gyrodus jurassicus (L. Agassiz,

[3] vol.

Poiss. Foss. vol.
figs.

25,

26

pi. xvi. fig.

5

;

;

pt.

ii.

i.

1833,

p. 16, pt.

ii.

1844,

p.

229,

pi. lxix. a.

F. A. Quenstedt, Handb. Petrefakt. 1852, p. 212,
K. Fricke, Palaeontogr. vol. xxii. 1875, p. 374, pi. xx.

Kimmeridgian of Soleure, Switzerland, the
and Kimmeridgian of Hanover, and the Corallian of
Of the latter the type specimen is in
Schnaitheim, Wurtemberg.
the Museum of Soleure, and the two species are represented in the
Collection by the following examples
figs.

17, 18) from the

Corallian

:

Two unworn

22493*, 22658.
lian,

detached teeth of G. umbilicus: Coral-

Schnaitheim.

Purchased, 1848.

42884. Plaster cast of the type specimen of G. jurassicus, being
the two associated splenial bones

;

Kimmeridgian, Soleure.

Van Breda

Coll.

P. 3778. Portion of left splenial dentition, probably the specimen
referred to G. jurassicus by Agassiz, Poiss. Foss. vol.
pt.

ii.

p.

230

;

ii.

Ennishillen Coll.

Soleure.

P. 5952. Left splenial dentition of the form referred to G. jurassicus

by Fricke,

loc. cit.

;

Kimmeridgian, Holzen, near Eschers-

hausen, Hanover.

Purchased, 1889.

P. 3751. Portion of abraded splenial dentition, labelled " Pycnodus
sphoerodus " by Agassiz ; Portlandian, Neuchatel, SwitzerEnnislcillen Coll.

land.

Gyrodus
1833-44. Gyrodus
pt.

ii.

cuvieri, Agassiz.

L. Agassiz, Poiss. Foss. vol.
lxix. a. figs. 21-23.

cuvieri,

p. 230, pi.

ii.

pt.

i.

p. 16,

H. E. Sauvage, Catal. Poiss. Form. Second.
Boulonnais (Mem. Soc. Acad. Boulogne-sur-Mer, vol. ii.), p. 43,

1867. Gyrodus cuvieri,

pi.

ii. fig.

13.

1875. Gyrodus ornatissimus, J. F. Blake, Quart. Journ. Geol.
[Dentition British Museum.]
vol. xxxi. p. 223.

Soc.

;

1880. Gyrodus ornatissimus, R.
figs.

1-4, 7-9 (non

1880. Gyrodus cuvieri,
vol. viii. p. 526.

Damon,

Geol.

Weymouth,

ed. 2, pi. xi.

fig. 6).

H. E. Sauvage,

Bull. Soc. Geol. France, [3]
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Type. Mandibular dentition.

A large

known

species

only by the dentition, of which the splenial

Vomer with prominent mammillated median teeth, usually not quite equalling the
two flanking series in width, and scarcely more elevated than the
outermost of the latter, which comprises triangular teeth rising to a
inner flanking teeth relatively small, low, rounded,
conical apex
and highly ornamented.
The form and degree of ornamentation of the principal teeth on
the splenial in this species vary considerably.
The immature and
is

indistinguishable from that of G. circularis.

;

named G. ornatissimus by Blake.
Lower Kimmeridgian Dorsetshire, Wiltshire, and

smaller specimens are

Form.

Sf

Loc.

Cambridgeshire
P. 7456.

Pine

:

N. France.

;

example

of

maximum width

the

vomerine

Kimmeridge

;

dentition,

0*035

in

Clay, Poulshot, Wiltshire.

41868, 43026, 43561, 43563, 44085. Five small vomers, the two
first comparatively narrow
and with very prominent

median teeth

;

Kimmeridge Clay, Weymouth.
Purchased, 1869,-71,-72,-73.

P. 1615, P. 3785. Three similar specimens

;

Weymouth.

Egerton and EnnisJcillen Colls.
P. 6151, P. 6166.

Damon,
splenials

Four similar specimens, one being figured by
cit. pi. xi. fig. 4
Weymouth. These and the
numbered P. 6168 may be regarded as the type

op.

;

specimens of the so-called Gyrodus ornatissimus.

Damon
P. 1618. Plaster cast of large right splenial;

Clay,

Egerton

Boulogne.

32746. Somewhat smaller

Kimmeridge

Coll.

left splenial

;

Coll.

Kimmeridge Clay, Ely.
Purchased, 1857.

38553. Imperfect smaller specimen, probably from Ely.
Purchased, 1864

43025. Fine

left

splenial

of moderate

Weymouth.

size;

Kimmeridge Clay,
Purchased, 1871.

41227, 41963. Portions of right and left splenials, with remarkably
smooth principal teeth, and the first specimen exhibiting
a supplementary row of small teeth within the outermost
series;

PART

III.

Weymouth.

Purchased, 1868,-70.

E

—

.;
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Two

P. 6168.

fine right splenials figured

and

figs. 1, 7,

by Damon, op.
Weymouth.

also a left splenial

cit. pi.

xi.

;

Damon

Coll.

said
P. 6164. Imperfect right splenial, figured ibid. pi. xvii. fig. 9
to have been obtained from the Coral Rag, near Sandsfoot,
;

Weymouth, but probably from the Kimmeridge

Clay.

Damon
43559. Small elongated

left splenial

Coll.

Weymouth.

;

Purchased, 1872.

40638-39, 41176. 44087. Four small right

splenials

Weymouth.

;

Purchased, 1867-68, 1873.
P. 1614. Small right and left splenials, the latter exhibiting an

row of small
Weymouth.

irregular supplementary

innermost series

and

P. 3786,~a. Small right

specimen of the

Very small

P. 346.

left

;

left splenials,

left side

splenial,

;

teeth within the

Egerton Coll.

and a very diminutive

Weymouth.

EnnisJcillen Coll.

with supplementary inner teeth

Weymouth.

Purchased, 1881.

P. 6151 a. Pair of very small splenials
P.

3786

b.

Abnormal

and two large inner

Weymouth.

small

much from

the dentition of

and a large and
Neocomian (derived

Portion of a large vomer,

splenial,

fossils),

Two

differ

:

40468, 40471-72.

40467.

series;

EnnisJcillen Coll.

The following specimens do not
cuvieri

Coll.

right splenial, doubtfully of this species, with

relatively small principal teeth

Gyrodus

Damon

Weymouth.

;

much abraded

;

Purchased, 1867.

Potton, Bedfordshire.

anterior prehensile teeth

;

Gyrodus minor,

Purchased, 1867

Potton.

Agassiz.

1829. " Jaw-bone and teeth of a Reptile/' J. Phillips, Geol. Yorkshire,
p.

124, pi.

ii. fig.

55.

1833-44. Gyrodus minor, L. Agassiz, Poiss. Foss.
pt.
(?)

ii.

vol.

ii.

pt.

i.

p. 16,

p. 234, pi. lxix. a. fig. 14.

1844. Pycnodus minor, L. Agassiz,

ibid. pt.

ii.

p.

200 (name only).

Type. Imperfect splenial dentition.

A

species

known

only by the splenial dentition, which closely

resembles that of G. cuvieri, but appears to have the teeth more

;;
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strongly ornamented, while the outer end of the larger teeth

is

raised into a pointed eminence.

Form.

Neocomian (Speeton Clay)

Log.

Sf

Yorkshire.

:

P. 1624. Imperfect left splenial; Speeton.

Egerton

Gyrodus coccoderma,
(?)

Coll.

Egerton.

1867. Pycnodus subcontiguidens, H. E. Sauvage, Catal. Poiss.

Form.

Second. Boulonnais (Mem. Soc. Acad. Boulogne-sur-Mer, vol.
p. 36, pi.

ii.

ii.),

figs. 10, 11.

1869. Gyrodus coccoderma, Sir P. Egerton, Quart. Journ. Geol. Soc.

xxv. p. 383,

vol.

figs. 3, 4.

1880. Gyrodus coccoderma, R.

Damon,

Geol.

Weymouth,

ed. 2,

Suppl.

pi. xi. fig. 5.

Mesodon subcontiguidens, H. E. Sauvage, Bull. Soc. Geol

(?) 1880.

France, [3] vol.

Vomer

Type.

A

;

528.

viii. p.

Museum

species of large or

of Practical Geology, London.

size, known only by the dentition.
with a feeble ornamentation, rapidly
Vomer with a prominent median series of

moderate

Teeth closely arranged and
obliterated

by wearing.

all

teeth, at least equalling the

two flanking

of the latter obtusely conical, not
size the

;

the outer

Splenial differing from that of G. circularis

Though the name G. coccoderma was
the

width

cuvieri merely in the comparative smoothness of the teeth.

specifically indeterminable scales, it

to

series in

elevated and exceeding in

inner series of flanking teeth, which are round or antero-

posteriorly elongated.

and G.

much

dentition

some

originally proposed for

has gradually become applied

above described, and the vomer provisionally

assigned to this species by Egerton

may

thus be regarded as the

type specimen.

Form, fy Loc. Kimmeridgian
N. France.

dentition

;

Dorsetshire

and Cambridgeshire

028 in maximum width, with
Kimmeridge Clay, Weymouth.

P. 6747. Fine large vomer

worn

:

k

little-

Purchased, 1892.
P. 6167.

Two somewhat
op.

smaller specimens, one figured

cit. pi. xi. fig.

5

;

Weymouth.

by Damon,

Damon

Coll.

43560, 43562. Portion of similar vomer, and a smaller specimen

Weymouth.
40637, 41175, P. 3785
mouth.

Purchased, 1872.
a.

Three

fine

much-worn vomers

;

Wey-

Purchased, 1867-68 and Enniskillen CoV.

r2

;
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41392, 41870-73. Four fragments and one small much -worn vomer

Weymouth.

Purchased, 1869.

P. 3787. Portion of large

vomer with much-worn teeth
KimEnnisHUen Coll.
;

meridge Clay, Ely.

32549. Dentition of large

left splenial

;

Kirameridge Clay, Havre.
Tesson Coll.

41391, 44088.

Two

examples of the

left splenial

;

Weymouth.

Purchased, 1869, 1873.
P.

1614 a. Two

P.

3786

right splenials

Weymouth.

;

series

left splenials with very irregular principal
and the former showing a supplementary inner
of minute teeth ; Weymouth.
Enniskillen Coll.

Gyrodus planidens,
1880. Gyrodus ornatissimus, R.
pi. xi. fig.

sp.

nov.

Damon, Geol. Weymouth,

ed. 2, Suppl.

6 (errore).

Vomer

Type.

Coll.

Right and

C.

teeth,

A

Egerton

;

British

Museum.

known only by the vomer,
which bears highly ornamented and widely spaced teeth. Teeth
of median series on the vomer much less in width than the two
flanking series, neither the median nor the outermost teeth much
more elevated than those of the inner flanking series, which are,
species of moderate or small size,

however, the smallest.

The

splenial dentition of this species is either

unknown

or indis-

tinguishable from that of G. cuvieri.

Form.
P.

6166

Sf

a.

Kimmeridgian

Loc.

:

Dorsetshire.

Type specimen figured by Damon,
Weymouth.

loc. cit.

44086. Vomer

;

Weymouth.

3785

b.

Another

P.

1615

a.

Imperfect vomer

41393.

Two

fine

;

Weymouth.

Coll.

EnnisHUen

Coll.

Egerton

Coll.

Weymouth.

;

small specimens

Kimmeridge

Purchased, 1873.

vomer

P.

;

Damon

Clay,

;

Weymouth.

Gyrodus murchisoni,

Purchased, 1869.
Mantell.

1844. Gyrodus murchisoni, G. A. Mantell, Medals of Creation, p. 643,
fig. 134.

Type. Portion of vomer British Museum.
large species known only by the vomerine dentition.
;

A

Teeth of

—

;
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vomer depressed and flattened, conspicuously rugose, those of the
median series not very prominent and at least equalling in width
the two flanking series.
Form. <Sf Loc. Jurassic Eussia.
:

P. 3782.

Type specimen described and figured by Mantell, loc. cit.
from Ejeff, on the Volga. The crowns of the outermost
series of teeth are all broken away, and only one of the
Enniskillen Coll.
median series remains.

Gyrodus (?) cretaceus,

Agassiz.

1833-39. Sphcerodus mammillaris, L. Agassiz, Poiss. Foss. vol.

ii.

15 (in part), pi. lxxiii. figs. 1, 2. [Teeth.]
1839-44. Gyrodus cretaceus, L. Agassiz, ibid. vol.

p.

pt.

i.

p.

pt.

ii.

ii.

233,

pi. lxix. a. fig. 13.

1840. Gyrodus cretaceus, R.

Owen, Odontography,

1844. Gyrodus mammillaris, L. Agassiz,

ibid. vol.

p. 72.
ii.

1844. Bycnodus marginalis, L. Agassiz, ibid. vol.

pt.

ii.

pt.

ii.

p. 236.
ii.

p.

199.

[Tooth.]
1850. Gyrodus cretaceus, F. Dixon, Geol. Sussex, p. 370,

pi.

xxx.

fig.

15.

1850. Gyrodus conicus, F. Dixon, ibid. p. 370, pi. xxxii. fig. 8.
1888. Gyrodus cretaceus, A. S. Woodward, Proc. Geol. Assoc, vol. x.
p. 308.

Type. Portion of vomerine dentition.

A

large species of uncertain genus, probably not Gyrodus, but

known only by fragmentary

dentition.

Dental crowns

obtusely acuminate, and coarsely rugose

;

much

elevated,

those of the median and

outer paired series on the vomer longer than broad, about equal in
size

;

teeth of inner paired series on this bone relatively small and

irregularly subdivided.

Form.

Sf

Loc. Senonian

:

Sussex and Surrey.

39048. Vomerine dentition figured in Dixon's Geol. Sussex, pi. xxx.
Boiuerbank Coll.
Chalk, Lewes.
fig. 15
;

49802. Portion of vomerine dentition

;

Upper Chalk,

St. Catherine's

Capron

Hill Pit, near Guildford.

Coll.

P. 6852. Portion apparently of splenial dentition, showing principal
series of teeth

;

Chalk, Upper Warlingham, near Croydon.
Presented by G. E. Dibley, Esq., 1893.

The following specimen seems
specifically

determined

to belong to Gyrodus, but is not

:

43285. Portion of relatively broad vomer, with well-spaced teeth
remarkably uniform in size (PI. XVII. fig. 5) Kimmeridge
;

—

;;
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Weymouth.

Clay,
lateral

The teeth

only are

series

of the median and inner

preserved, and

each

slightly

is

broader than long, with a cingulum at the base of the

crown which

is

raised into a comparatively trenchant edge.

Purchased, 1871.

The following species have also been imperfectly denned, chiefly
upon the evidence of the dentition, but are not represented in the
Collection

:

Gyrodus contiguidens: Pycnodus (Typodus) contiguidens, P. J.
Pictet, Rept. et Poiss. Poss. Jura Neuchatel (1860), p. 69,
pi. xvi. fig.

1; (?)J. Cornuel, Bull. Soc. Geol. Prance, [3]

—

Kimmeridgian
23, pi. i. figs. 4, 5.
Neocomian
[Vomer
Haute Marne.
Neuchatel Museum.]
Gyrodus fabrei, H. E. Sauvage, Bull. Soc. Geol. Prance, [3]
Nancy,
vol. vi. (1878), p. 629, pi. xi. fig. 2.— Lias
vol. xi. (1883),

Neuchatel.

p.

(?)

;

;

Prance.

Gyrodus

[Left splenial.]

G. G. Gemmellaro, Studi Paleont. Pauna Calc.

fortisi,

Terebratula janitor N. Sicilia, pt.
figs.

15-31.

[Detached

—Tithonian

teeth

Museum,

Geological

;

pi.

i. (1868), p. 6,
Pavara, Villabate, N.

;

ii.

Sicily.

University

of

Palermo.]

Gyrodus goweri, Sir P. Egerton, Quart. Journ. Geol. Soc. vol. xxv.
(1869), p. 379, figs. 1, 2.— Middle Jurassic; Culgower,
[Trunk.]

Sutherland.

Gyrodus imitator

:

Prance, [3]

Pycnodus imitator,
vol. v.

612,

pi.

iii.

(1877),

vol. viii. (1880), p.

157,

H. E. Sauvage,

imitator,

vol. xxxiii.

(1879), pt.

Cornuel, Bull. Soc. Geol.

J.

p.

ii.

and

pi. xi. fig. 11,

ibid.

Cosmodus
Nat. Yonne,

18, 19.

figs.

Bull.

Soc.

p. 49.

—Neocomian

Sci.

;

Haute Marne, and Yille-sur-Saulx, Meuse, Prance.

Wassy,
[Im-

perfect splenial.]

Gyrodus

Agassiz, Poiss. Poss. vol.

(?) Icevior, L.

ii.

—

pt.

233, pi. lxix. a. fig. 12. Porm. & loc.
[Bight splenial Paris Museum Nat. Hist.]

p.

ii.

(1844),

unknown

1
.

;

Gyrodus larteti Pycnodus larteti, H. E. Sauvage, Catal. Poiss.
Porm. Second. Boulonnais (Mem. Soc. Acad. Boulogne:

sur-Mer, vol.

ii.

1867), p. 33,

Geol. Prance, [3] vol.

N. Prance.
1

An

viii.

pi.

ii. fig.

(1880), p.

[Imperfect splenials

;

Agass." by Agasaiz.

is

and

Bull. Soc.

Boulogne Museum.]

isolated tooth in the Enniskillen Collection (P.

been obtained from the London Clay of Sheppey,

1,

527.— Portlandian
3783), said to have

labelled " Gyrodus Icevior,

—
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Gyrodus platurus,
only)

(1834), p. 16 (name
Akad. Wiss., math.-phys.

L. Agassiz, op. cit. Feuill.

A. Wagner, Abh.

;

k. bay.

Microdon platurus, L. Agassiz,

(1862), p. 336.

CI. vol. ix.

Gyrodus truncatus,
Wagner, loc. cit. vol. vi. (1851), p. 46.— Lower
Bavaria.
[Nearly
Kimmeridgian (Lithographic Stone)
op.

vol.

cit.

pt.

ii.

i.

(1833), p. 16.

A.

;

complete fish

Museum, Munich.]

Palaeontological

;

Gyrodus punctatus, L. Agassiz, op. cit. vol. ii. pt. ii. (1844), p. 231,
pi. lxix. a. fig. 24
A. S. Woodward, Ann. Mag. Nat. Hist.
;

[6] vol. xii. (1893), p. 400, pi. xviii. figs. 2-4.

nodus umbonatus, L. Agassiz,
pt.

ii.

(1844), p. 194, pi. lxxii. a.

Corallian

Pycnodus sculptus,

:

Prance, [3] vol.
ibid. vol. viii.

modus

v.

J.

sculptus,

H. E. Sauvage,

xxxiii. pt.

pi.

pi.

xi. figs.

iii.

8-10, and

20, 21.

figs.

—Neocomian

Soulaines, Aube, France.

Cos-

Yonne,

Bull. iSoc. Sci. Nat.

(1879), p. 49.

ii.

Haute Marne, and

4 (non fig. 2).—
York Museum.]

Cornuel, Bull. Soc. Geol.

(1877), p. 611,

(1880), p. 157,

;

(?) JPyc-

(1833), p. 16,

i.

figs. 1, 3,

[Yomer

Malton, Yorkshire.

;

Gyrodus sculptus

vol.

loc. cit. pt.

Wassy,

;

[Imperfect

splenials.]

Gyrodus

(?) schusteri,

A. Eoemer, Yerstein.

F.

Oolithengeb., Nachtr. (1839), p. 54.

Norddeutsch.

— Purbeckian

;

Salz-

burg, Osterwald.

An

imperfect vomer, with widely-spaced

rently referable to a

large species of

smooth

Gyrodus,

is

teeth, appa-

described by

Egerton from the Kimmeridge Clay of Kimmeridge, Dorsetshire,
and wrongly named Sphcerodus gigas (Quart. Journ. Geol. Soc.
vol.

xxv. 1869,

Some

385, woodc.

p.

fig. 5).

prehensile front teeth from the Kimmeridgian of Berne,

Switzerland, apparently also of Gyrodus, are erroneously referred
to Capitodus

Mem.

under the name

of C. gresslyi

by

J.

Thurmann, Nouv.

Soc. Helv. Sci. Nat. vol. xviii. (1864), p. 431, pi. Ixi. fig. 21.

The following names have
detached teeth

Gyrodus dixoni,

W.

(1850),

p.

pi.

xxxii.*

ellipticus,
3

been given to indeterminable

A. Ooster, Protozoe Helvetica,

p. 46, pi. ix. fig. 7.

Gyrodus

also

:

211,

pi.

fig. 6.

ii.

(1870),

—Chalk; Sussex and Bernese Alps.
(1868),
Crimea.
—Neocomian

E. von Eichwald, Leth. Eossica,
xxxviii.

vol.

Figure by P. Dixon, Geol. Sussex

fig.

11.

;

vol.

ii.

Biassala,

Gyrodus muensteri, L. Agassiz, Poiss. Foss. vol. ii. pt. ii. (1844),
A. E. Reuss, Yerstein. bohm.
p. 235, pi. lxix. a. fig. 17
Kreideform. pt. i. (1845), p. 9, pi. iv. figs. 57-60.— Ceno;

manian

;

Bavaria and Bohemia.

;
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Oyrodus navicularis, T.

C.

Winkler, Archiv. Musee

vol. iv. (1874), p. 30, pi.

figs.

ii.

Teyler,

19-21.—Middle Eocene

(Bruxellian)
[Not Pycnodont.]
Uccle, Brussels.
Gyrodus quadratus, A. E. Reuss, Yerstein. bohm. Kreideform.
pt. i. (1845), p. 9, pi. iv. figs. 56-61.
Cenomanian
;

—

Bohemia.

Gyrodus rugulosus, L. Agassiz,
p.

235,

pi.

lxix. a.

Poiss. Foss. vol.

16.

fig.

pt.

ii.

— Cenomanian

;

(1844),

ii.

Regensburg,

[Royal Bohemian Museum, Prague.]

Bavaria.

Gyrodus runcinatus, L. Agassiz,
(1844), p. 236,

ibid. pt.

pi. lxix. a. fig.

i.

(1833), p. 16, pt.

19.— Eorm. and

loo.

ii.

un-

known. [Stuttgart Museum.]
Gyrodus wannerius, A. Dollfuss, Eaune Kimm. Cap De la Heve,
(1863), p. 35, pi. i. figs. 17, 18 (name said to have been
originally given by Lesueur to a jaw much resembling
G. jurassicus, figured on a rare plate " Vues et coupes
de la Heve," 1843). Kimmeridgian Normandy.

—

;

STEMMATODUS, Heckel.

Genus

[Denkschr. k. Akad. Wiss., math.-naturw.
1856,

Trunk deeply

CI. vol. xi.

202.]

p.

fusiform, not produced at the caudal pedicle.

Head

and opercular bones tuberculated
teeth with an apical indent
surrounded by a crenulated margin vomerine teeth in five longitudinal series, and splenial teeth in three series.
Neural and haemal
arches of axial skeleton of trunk not expanding sufficiently to encircle
Ein-rays delicate, spaced, and articulated in the
the notochord.
dorsal and anal fins
stouter, more closely articulated, and divided
distally in the caudal fin.
Pelvic fins present; dorsal and anal
fins low, acuminate in front, fringe-like behind, the former occupying
at least the hinder half of the back, and the latter somewhat shorter,
arising more posteriorly
caudal fin with straight or slightly ex;

;

;

;

cavated hinder margin.

Scales covering only the anterior half of

the trunk in advance of the median

fins.

Stemmatodus rhombus

(Agassiz).

1839-44. Pycnodus rhombus, L. Agassiz, Poiss. Foss. vol.
p. 188, pi. lxxii. figs.

ii.

pt.

ii.

5-7.

1856. Stemmatodus rhombus, J. J. Heckel, Denkschr. k. Akad. Wiss.,

math.-naturw. CI.

vol. xi. p. 202.

1856. Stemmatodus rhomboides, J.
figs.

9-11.

Prague.]

[Nearly complete

J.
fish

Heckel,
;

ibid.

p.

205,

pi.

ii.

Royal Bohemian Museum,
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Type. Nearly complete

The type

fish.

a length of about 0*08.

species, attaining

depth of trunk about equal to
the base of the caudal

its

Maximum

length from the scapular arch to

and head with opercular apparatus

fin,

occupying somewhat less than one-third of the total length of the
fish

;

arched dorsal contour sharply bent just in advance of the

fin.

External bones closely bat coarsely tuberculated, in part reticulated
all

the teeth finely crenulated round the margin of the coronal

Dorsal

indentation.

trunk at

insertion

its

comprising about 36 rays, and its maximum
more than one-fourth of the depth of the
Ridge-scales
anal fin with about 30 rays.

fin

elevation not equalling
;

finely serrated.

Form.

Sf

Log.

Upper Jurassic

:

S. Italy.

18600. Slab with two typical specimens; Torre d'Orlando, near
Naples.

Purchased, 1844.

23152. Slab with three specimens, in counterpart

;

Torre d'Orlando.

Presented by Major Macdonald, 1849.

43451. Slab with two specimens, showing part of the dentition

;

Torre d'Orlando.
Presented by Kenneth Murchison, Esq., 1872.

39775. Small

fish

showing part

of the dentition

Torre d'Orlando.

;

Purchased, 1862.

Four specimens

P. 1670-73.
P. 7457.

A

;

Torre d'Orlando.

Egerton

Coll.

comparatively elongated fish; Torre d'Orlando.

Genus

CCELODUS,

Heckel

[Denkschr. k. Akad. Wiss., math.-naturw.

1
.

CI. vol. xi.

1856,

p.

202.]

Syn. Glossodus, O. G. Costa, Atti Aecad. Pontan. vol. vii. 1853, p. 26.
Cosmodus, H. E. Sauvage, Bull. Soc. Soi. N*at. Yonne, vol. xxxiii.
pt.

ii.

1879, p. 48.

Trunk very deeply

fusiform, with

slender abbreviated caudal

pedicle.

Head and

most

the teeth exhibiting an apical indent with crenulated

border

of
;

opercular bones externally rugose and punctate

oral surface of

with teeth in

vomer strongly convex from

five longitudinal series

;

side to

;

side,

splenial dentition comprising

three series of teeth with long axes directly transverse, sometimes
1

its

This

name having gained universal acceptance, we adopt it, notwithstanding
among Mammalia by Coelodon, Lund, 1839

preoccupation

5
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supplemented within by a small row, and all the outer teeth
showing frequent tendency to irregular subdivision. Neural and
haemal arches of axial skeleton of trunk not expanding sufficiently
to encircle the notochord.
Pin-rays robust, closely articulated, and
much divided distally. Pelvic fins present; dorsal and anal fins
high and acuminate in front, low and fringe-like behind, the former
occupying at least the hinder half of the back and the latter some-

what

more posteriorly caudal fin deeply forked,
Scales ornamented with reticulating
rugae and punctations, and occupying only the anterior half of the
trunk in advance of the median fins.
shorter, arising

;

with a convexity in the middle.

Ccelodus saturnus, Heckel.
1856. Ccelodus satumus,

J.

math.-naturw. CI. vol.

Heckel, Denkschr.

J.

xi. p.

207, pis.

iii.,

k.

Akad. Wiss.,

iv.

1863. Ccelodus satumus, R. Kner, Sitzungsb. k. Akad. Wiss., math.-

naturw. CI. vol.

xlviii. pt.

i.

p. 138.

1867. Ccelodus satumus, R. Kner, ibid. vol.

Type. Nearly complete

The type

lvi. pt.

i.

p. 198.

fish.

species, attaining a length of

about 0*5.

Maximum

depth of the trunk equalling about one-half, and length of head

with opercular apparatus one-quarter

of the total length of the fish.

midway between the dorsal
and ventral borders of the fish. Teeth of median series on the
vomer about twice as broad as long, those of the first lateral series
little elongated and obliquely set, those of the outer series smaller
and round or antero-posteriorly elongated. Teeth of the principal
(inner) series on the splenial bone attaining a breadth about five
Vertebral axis at origin of dorsal fin

times as great as their length,

all

nearly destitute of apical indent

;

those of the next outer series half as large, and about three times
as broad as long

;

those of the outermost series comparatively small

and round. Dorsal fin with 65 rays, occupying more than half of
14-1
the back anal fin with 48 rays arising more posteriorly.
;

vertical series of scales.

Form.

Sf

Log. Cretaceous

Not represented

:

Goriansk, Istria.

in the Collection.

Ccelodus suillus,

Heckel.

1856. Ccelodus suillus, J. J. Heckel, Denkschr. k. Akad. Wiss., math.-

naturw. CI. vol.
1882. Ccelodus

xi. p.

suillus,

217, pis.

F. Bassani,

Type. Fish, wanting caudal

(

fin

vi., vii.

ibid. vol. xlv. p.

;

Museum

of

201.

Gymnasium, Zara.
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An

somewhat smaller than the

imperfectly defined species,

of nearly similar proportions,

tively smaller head.

but apparently differing in

Vertebral axis at origin of dorsal

fin

type,
rela-

its

slightly

above the middle point between the dorsal and ventral borders of
fish.
11 vertical series of scales, each completed at the ventral
margin with a coarsely serrated ridge-scale.
Form. Sf Loc. Upper Cretaceous Island of Lesina, Dalmatia \

the

:

P. 5947.

Small specimen 0-115 in length, the hinder portion
obscured by a thin film of matrix.

Purchased, 1889.

Coelodus rosthorni, Heckel.
1856. Coelodus rosthornii, J. J.

math.-naturw. CI.

Heckel, Denkschr. k. Akad. Wiss.,

vol. xi. p. 213, pi. v.

Type. Hinder two-thirds of fish

An

Eosthorn Collection, Klagenfurt.

;

imperfectly defined species, attaining a length of at least

remarkable for

its

much

05,

elongated trunk and the great inter-

digitating expansion of its neural

and haemal arches.

Vertebral

axis at origin of dorsal fin slightly above the middle point between

the dorsal and ventral borders of the

fish.

Dorsal

fin

with 51, and

anal with 41 rays.

Comen,
Loc. Upper Cretaceous
<$f
Not represented in the Collection.

Form.

:

Coelodus grandis

Istria.

(Costa).

1853. Pycnodus grandis, 0. G. Costa, Atti Accad. Pontan. vol.
p. 20, pi.
(?)

iii.

figs.

1853. Pycnodus

vii.

1-3, 5.

achillis,

0. G. Costa,

ibid. p. 23,

pi.

iii.

figs.

7-10.

[Splenial dentition.]

1856. Coelodus grandis, J. J. Heckel, Denkschr. k. Akad. Wiss., math.-

naturw.

CI. vol. xi. p. 203.

1882. Coelodus grandis, F. Bassani,

Type. Nearly complete

A

ibid. vol. xlv. p.

232.

fish.

small, imperfectly-known, deep-bodied species, the

depth

of

the trunk considerably exceeding

pectoral arch to the base of the caudal fin

its
;

maximum

length from the

head with opercular

apparatus occupying about one-quarter of the total length of the
fish.

1

A

Vertebral axis at origin of dorsal

fish

from the Cretaceous of Mt.

S.

fin

very slightly above the

Agata, near Gradisca,

Istria, is also

described as closely related to this species by F. Bassani, Jahrb.

Reichsanst. vol. xxxiv. (1884), p. 405, pi.

ix. fig. 3.

k.

k.

geol.

;
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middle point between the dorsal and ventral borders of the
11 vertical series of scales.

The
thus

:

named Pycnodus

splenial dentition

—Teeth

fish.

achillis is characterized

principal series at least twice as broad as long,

of

exceeding in width the two outer series and irregularly bordered

within by one row of small round teeth

;

those of the inner flanking

broad as long, sometimes subdivided
those of the outermost series small and round.
series also at least twice as

Form.

Log. Cretaceous

Sf

Not represented

Pietraroja, Naples.

:

in the Collection.

Coelodus costse, Heckel.
1850. Pycnodus rhombus, 0. G. Costa (errore), Atti Accad. Pontan.
vol. v. p. 332, pi. iv. fig.

1856. Coelodus

costcs,

naturw. CI.

J.

J.

pi. v. fig. 1).

k.

Akad. Wiss., math.-

vol. xi. p. 203.

Type. Nearly complete

A

8 (non

Heckel, Denkschr.

fish.

Maximum

small species attaining a length of about 0*105.

much

depth of the trunk

exceeding one-half, and length of head

with opercular apparatus equalling one-third of the total length of
the fish. Teeth of principal (inner) series on splenial about three
times as broad as long, indented on the apex and with crenulated

margin.

Dorsal

of the back

;

fin

with about 46 rays, occupying more than half

anal fin with about 35 rays, arising more posteriorly.

10-12 vertical series of scales.
Form. Sf Log. Upper Jurassic

S. Italy.

:

P. 1671 a. Small specimen displaying median fins and a few of the
splenial teeth

;

Torre d'Orlando, near Naples.
Egerton

P. 4394.

More imperfectly preserved
showing some of the teeth

;

fish,

Coll.

0*105 in length, also

mdo.
Torre d'Orlando.
Fnniskillen Coll.

Coelodus mantelli
1827. " Palates of an
Forest, p. 58,

unknown

pi. xvii. figs.

fish,"

(Agassiz).

G. A. Mantell, Foss. Tilgate

26, 27.

1833. Pycnodus microdon, L. Agassiz, Poiss. Foss. vol.

1839-44. Pycnodus mantellii, L. Agassiz,
figs.

pt.

i.

p. 17.

ii.

p. 196, pi. lxxii. a.

ibid. pt.

ii.

p.

6-14.

1839-44. Gyrodus mantellii, L. Agassiz,
fig.

ii.

ibid. pt.

18.

[Splenial

;

British

Museum.]

234, pi. lxix. a.

;

.

253

PrCNODONTID^J
1853. Glossodus mantellii, 0. G. Costa, Atti Accad. Pontan. vol.

vii.

p. 28.

Denkschr.

1856. Coelodus mantelli, J. J. Heckel,

math.-naturw. 01. vol.
British

Museum.
moderate

;

Akad. Wiss.,

k.

203.

species of small or

Type. Jaws

A

xi. p.

size,

known only by

the dentition.

Teeth of median series on vomer somewhat more than twice as
broad as long, with a concave posterior margin, sometimes mesially
constricted

;

teeth of

two

lateral series nearly equal in size, slightly

elongated antero-posteriorly, and their width together not equalling
that of the median series.

Teeth of principal

series

on the splenial

bone not more than twice as broad as long, scarcely equalling in

width the two outer series, of which the innermost is nearly twice
as wide as the outermost
a row within the principal series very
All the teeth,
rarely represented even by scattered small teeth.
;

when unworn, with

deep apical

a

not crenulated on the

pit,

margin.
Log. Wealden
<$f
and N. Germany \

Form.
shire

:

Variety in Purbeckian

Sussex.

2690, 2698, 2709. 28415, 28417.

11-14, wanting

6-9,

Dorset-

Series of eight type specimens

described and figured by Agassiz,
figs.

:

the

torn.

pi.

cit.

of

original

Wealden, Tilgate Forest, Sussex.

lxxii. a.
fig.

10;

Mantell

Coll,

2700, 2707, 28416. Three specimens of the vomerine dentition, the
first large and imperfect ; Tilgate Forest.
Mantell Coll.
P. 4392. Vomerine dentition, wanting outermost series of teeth
Tilgate Forest.

49115.

Two

Enniskillen Coll,

imperfect abraded specimens;

Wells.
1

A form

Wealden, Tunbridge
Mrs. Smith's Coll.

of dentition very closely resembling that of Coelodtis mantelli,

the Portlandian of Dept. Meuse, France,
Soc. Geol. Prance, [3] vol.

viii.

is

also described

(1880), p. 151, pi.

iii.

by

figs.

from

Cornuel, Bull.
1-15.
He names
J.

vomerine dentition, " Pycnodus mantelli, var. brevis," and
" var. stricta." Other doubtful portions of vomers from the Neocomian of
Haute Marne, France, are described by the same author, ibid. vol. v. (1877),

two

varieties of the

p. 616, pi. xi. figs. 23-25,

(1872), no.

i.

p.

18, pi.

i.

and F.
fig. 4.

J. Pictet,

The

Mem.

Soc. Linn. Normandie, vol. xvi.

species has also been recorded

Wealden and Purbeck of North Germany on the evidence

from the
and

of splenials

vomers with widely spaced dentition and with the principal teeth much more
jaw (W. Dunker, Norddeutsch. Wealdenbild. 1846, p. 65, pi. xv. figs. 19, 20, and C. Struckmann,
Wealdenbild. Hannover, 1880, p. 89, pi. iii. figs. 6, 7).
transversely extended than in the typical English
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28415
28415

Left splenial, the type specimen of the so-called Gyrodus

a.

b.

mantelli, Agassiz,

loc. cit.

Two

;

left splenials

;

Tilgate Forest.

Mantell Coll.
Mantell Coll.

Tilgate Forest.

39215. Imperfect small right splenial dentition

;

Wealden, Battle,

Bowerhank

Sussex.

Coll.

showing irregular subdivision of

P. 1629. Eight splenial dentition

outermost series of teeth

Egerton

Tilgate Forest.

;

Coll.

Eight splenial with well-preserved teeth, showing the
base of a single minute tooth within the principal series

P. 3763.

;

Wealden, near Hastings.

Enniskillen Coll.

P. 3755. Left splenial dentition, probably of this species

Beds, Swanage.

The

;

Purbeck

principal teeth and a single minute

inner tooth are exhibited only by their bases

most teeth are more robust than

is

the outer-

;

usual in the species.
Enniskillen Coll.

Two more

21349.

imperfect

examples

of

dentition

similar

Swanage.

;

Purchased, 1847.

P. 7445. Similar right splenial

Purbeckian (Serpulit), Thiister-

;

berg, Hanover.

Purchased, 1895.

Coelodus gyrodoides, Egerton.
1877. Coelodus gyrodoides, Sir P. Egerton,

Geol.

Mag.

vol.

[2]

iv.

p. 52, pi. iv. fig. 3.

British Museum.
Type. Vomerine dentition
large species, known only by the vomerine dentition, which
;

A

measures

O04

in

maximum

Teeth of median

width.

series about

twice as broad as long, with deeply concave posterior margin
of the

two

transversely, and their width together exceeding that of the

All

series.

Form.

Sf

;

teeth

lateral series nearly equal in size, slightly elongated

median

unworn teeth with apical indent, slightly crimped.
Dorsetshire.
Loc. Upper Cretaceous
:

Type specimen, shown of three-quarters the natural
the accompanying fig. 31 ; Upper Greensand,

P. 3762.

size in

Pinney Bay, near

Lyme

Eegis.

Enniskillen Coll.

Coelodus ellipticus, Egerton.
1877. Coelodus ellipticus, Sir P. Egerton, Geol. Mag. [2] vol.

iv. p. 49,

pi. iii. fig. 1.

Type. Eight splenial dentition British Museum.
species known only by the splenial dentition.
;

A large

Teeth of
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more than twice

principal series scarcely

as broad as long,

and about

equalling in width the two flanking series, of which the teeth are

much

elongated transversely, some of the outer ones being even

subdivided into two, and the inner ones

much

constricted

;

no row

of small teeth within the principal series.

Form.

Sf

Loc. Gault

Kent.

:

Fig. 31.

Ccelodus gyrodoides

;

vomerine dentition, oral aspect, three-quarters

natural

P. 609.

Type specimen

;

size.

[No. P. 3762.]

Egerton

Eolkestone.

Ccelodus insequidens, A.
1893. Cozlodus in&quidens, A. S.
p.

491,

Woodward.

Woodward,

Geol. Mag. [3] vol. x.

pi. xvii. fig. 5.

Type. Left splenial, with dentition

A

8.

Coll.

species of

moderate

Teeth of principal

known

size,

series attaining a

;

British

Museum.

only by the splenial dentition.

breadth somewhat more than

twice as great as their length, and exceeding in width the two
flanking series, of which the inner slightly exceed the outer teeth
in size, all being about as broad as long
series

represented by

;

a

row within the principal

few minute round teeth;

all

the

teeth

smooth.

Form.

Sf

Loc.

Cenomanian

36157. Type specimen

:

Cambridge.

Cambridge Greensand, Cambridge.
Purchased, 1861.
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35383, 36158.

Two

fragmentary portions of splenial bone, probably

of this species

Cambridge.

;

Purchased, 1860, 1861.

Coelodus cantabrigiensis, A.
1895. Coelodus cantabrigiensis, A. S.

S.

Woodward.

Woodward, Geol. Mag.

[4] vol.

ii.

p. 208, pi. viii. fig. 2.

Type. Right splenial, with dentition

A large

species,

known

;

British

Musenm.
Teeth on

only by the splenial dentition.

the splenial bone smooth

;

those of the principal series scarcely

more than twice as broad as long, and nearly equal in width to the
two flanking series inner flanking teeth twice as broad as long,
and twice as broad as the teeth of the outer series, which are
;

scarcely broader than long

row within the

a

;

principal

series

represented by few small teeth.

Form.

Sf

P. 7236.

Log.

Cenomanian

:

Cambridge.

The type specimen described and

figured, he.

bridge Green sand.

cit.

;

Cam-

Jesson Coll.

Coelodus fimbriatus, A.
1893. Coelodus Jimbriatus, A. S.

S.

Woodward.

Woodward,

Geol. Mag. [3] vol. x.

p. 491, pi. xvii. fig. 6.

Type. Eight splenial dentition

A large

species,

known

;

British

Museum.

only by the splenial dentition.

Teeth of

principal series on the splenial bone smooth or feebly crimped round

the margin, somewhat less than three times as broad as long, about
equalling in width the two outer series, which are nearly similar in
size,

irregular in form, slightly broader than long, and having a

deep coronal pit with rugose or crimped margin.
Form. <Sf Loc. Turonian Kent.
:

43090. Type specimen

;

Lower Chalk, Hailing, Kent.
Wetherell Coll.

Coelodus parallelus

(Dixon).

1850. Pycnodus parallelus, F. Dixon, Geol. Sussex, p. 369,

pi.

xxxiii.

fig. 3.

1888. Coelodus parallelus, A. S.
p.

Woodward,

Type. Imperfect splenial dentition

A

Proc. Geol. Assoc, vol. x.

308.

large species

known

;

Brighton Museum.

only by the splenial dentition.

Teeth of

—

;
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principal series on the splenial bone smooth,

somewhat more than

three times as broad as long; those of the inner flanking series

considerably more than half as broad as the latter.

Form.

<$f

Loc. Senonian

Not represented
The following

Sussex.

:

in the Collection.

species have also been defined

from fragmentary

specimens and are not represented in the Collection

:

Ccelodus angustatus, J. J. Heckel, Denkschr. k. Akad. Wiss., math.-

naturw.

CI. vol. xi. (1856), p. 203.
Glossodus angustatus,
O. G. Costa, Atti Accad. Pontan. vol. vii. (1853), p. 27,
pi. iii. figs. 12-15.
L. Cretaceous ; Pietraroja, Naples.

—

[Imperfect dentition.]
Ccelodus asperidus

Pycnodus asperulus,

:

J.

Cornuel, Bull. Soc.

Geol. France, [3] vol. xi. (1883), p. 24,

pi.

i.

7.—

figs. 6,

Neocomian; Haute Marne. [Splenial; Communal Museum,
Doulevant-le-Chateau.]
Coelodus browni, E. D. Cope, Journ. Acad. Nat. Sci. Philad. [2]
vol. ix. (1894), p. 447, pi. xx. fig. 10.
Lower Cretaceous

—

Oklahoma.
Coelodus

[Left splenial.]

carentonensis

Gyrodus

:

carentonensis,

Geol. etc. Depart.

Descript.

Charente,

Coquand,

H.

vol.

(1860),

ii.

Cosmodus carentonensis, H. E. Sauvage, Bull. Soc.
Nat. Tonne, vol. xxxiii. pt. ii. (1879), p. 49, and Bull.

p. 97.
Sci.

Soc. Geol. Prance, [3] vol.
fig.

1.

— Cenomanian

viii. (1880), p. 459, pi. xiv.
Charente, Erance.
[Portion of

;

vomerine dentition, type of Cosmodus, Sauvage.]
Coelodus discus, J. J. Heckel,

loc.

vol. xi.

cit.

Pycnodus rhombus, O. G. Costa
(1850),

332,

p.

v.

pi.

fig.

(1856), p. 203.

(errore), loc.

1.— Upper

vol. v.

cit.

Jurassic;

Torre

d'Orlando, Naples.
Coelodus fabarius

Accad.
fig.

Ccelodus

12.

Pycnodus fabarius, E. Sismonda, Mem. E.

:

Torino, [2] vol. xix. (1861), p. 457,

Sci.

—Neocomian

major:

;

Piedmont.

Cosmodus grandis, H. E. Sauvage,
Yonne, vol. xxxiii. pt. ii. (1879),

Soc. Sci. Nat.
pi. iii. fig.

29.

—Cenomanian

;

pi.

i.

[Splenial.]
Bull.
p.

49,

Seignelay, Tonne, France.

[Splenial.]

Ccelodus mesoracliis, J. J. Heckel,
pi. viii. fig. 1

;

loc. cit. vol. xi.

(1856), p. 220,

F. Bassani, ibid. vol. xlv. (1882), p.

202.—

Upper Cretaceous Island of Lesina, Dalmatia. [Imperfect
trunk Court Museum, Vienna.]
Coelodus muralti, J. J. Heckel, Bericht. Mittheil. Freund. Naturw.
Wien, vol. iv. (1848), p. 184, woodc, and loc. cit. vol. xi.
;

;
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(1856), p. 225, pi. viii. fig. 2. Picnodus muraltii, A. von
Morlot, Haidinger's Naturw. Abhandl. vol. ii. (1848),
Cretaceous near Pola, Istria.
[Splenial
p. 275, woodc.

—

;

dentition.]

Ccelodus oblongus, J. J. Heckel, Denkschr. k. Akad. Wiss.,

naturw.

(1856), p. 222,

CI. vol. xi.

pi.

F. Bassani, ibid. vol. xlv. (1882), p.
taceous

trunk

math-

figs.

202.— Upper

1-3;
Cre-

[Upper portion of head and

Island of Lesina.

;

ix.

Heckel Collection.]

;

Ccelodus pyrrhurus, J. J. Heckel,
pi. ix. figs.

;

Imperial Geological Survey

caudal region;

[Portion of

vol. xi. (1856), p. 223,
Island of Meleda, Dalmatia.

loc. cit.

— Cretaceous

4-6.

Museum, Vienna.]
Ccelodus subsimilis

:

Pycnodus

Geol. France, [3] vol.
17.

— Portlandian

splenial dentition

subsimilis, J. Cornuel, Bull. Soc.

;

(1880), p. 156, pi. iii. figs. 16,
Dept. Meuse, France. [Yomerine and

;

Daval Collection.]

viii.

An undescribed species of Ccelodus is represented by portions
both of the upper and lower dentition from the Cretaceous near
Beyrout,

now

in the

Museum

of the Syrian Protestant College,

Beyrout.

Imperfect skeletons of an undetermined species probably of Ccelodus,
from the Cretaceous of the neighbourhood of Naples, are described
under the name of Anomiophthalmus vetustus by 0. G. Costa, Ittiol.
Foss. Ital. (1856), p. 30, pi. iii. figs. 4, 5, and Atti Accad. Pontan.
vol. viii. (1864), p.

116,

pi. xi. figs. 4, 5.

Here may

also probably

known Pycnodus

rotundatus (0. G. Costa,
ibid. 1864, p. 82), as suggested by F. Bassani, Denkschr. k. Akad.

be placed the imperfectly

Wiss., math.-naturw. CI. vol. xlv. (1882), p. 233.

The

so-called Glossodus heckeli, 0. G. Costa (Atti Accad. Pontan.

vol. viii.

1864,

p.

109,

pi.

ix. figs.

12, 13), from the Cretaceous of

Pietraroja, is too imperfect for determination (F. Bassani,

1882,

p.

Genus

ANOMGGODUS,

[Ann. Soc. Geol. Belgique,

An

loc.

cit.

233).

imperfectly

reticulating ruga?

;

known

vol. xiv.

Forir.

1887, Memoires,

p. 25.]

Head-bones ornamented with

genus.

the smaller teeth usually with an apical indent,

the principal teeth quite smooth or with a very feeble linear indent.

Oral surface of vomer nearly

from three

flat,

with teeth of irregular

to five longitudinal series

;

splenial dentition

sizes in

restricted
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to a space considerably separated throughout its extent from the

thin oral border of the bone, comprising one principal

by

teeth, flanked within

two or more small

of

series

and outside by
Scales ornamented with reticulating

at least one small series

series.

rugse.

This amended definition

is given on the assumption that the soGyrodus angustus, Agassiz, belongs to the same genus as

called

The splenial bone in the firstPycnodus subclavatus, Agassiz.
species differs from that of all other known Pycnodonts in
but neither in the so-called Pycnodus
its wide, toothless margin

named

;

subclavatus nor in any of the associated species has the imperfect

nature of the specimens yet permitted the observation of this

Future discoveries must determine whether or not the
arrangement here adopted is justifiable.
The splenial dentition of Anomoeodus is arranged as in Mesodon,
but the form of the splenial bone itself is quite different from that
feature.

of the last-named genus, being similar to that of Pycnodus.

Anomoeodus subclavatus
by Faujas

1799. Figures

St.

(Agassiz).

Fond, Hist. Nat. Mont.

Maes-

St. Pierre,

tricht, pi. xviii. fig. 8, pi. xix. fig. 4.

1833-44. Pycnodus subclavatus, L. Agassiz, Poiss. Foss. vol.
p. 17, pt.

ii.

P.

1848-52. Pycnodus,
fig.

ii.

pt.

i.

p. 198, pi. lxxii. a. fig. 59.

Gervais,

Zool.

Pal.

et

Franc,

pi.

lxix.

23.

1872. Pycnodus cretaceus,

Etudes, vol. v.

H. E. Sauvage

art. 9, p. 13, pi.

i.

figs.

(err ore), Bibl. jfecole

Hautes

3-6.

1887. Coelodus subclavatus, K. A. von Zittel,

Handb.

Palaeont. vol.

iii.

p. 249.

1887. Anomoeodus subclavatus, H. Forir,
vol. xiv.

Mem.

p. 25, pi.

i.

Ann. Soc.

Belgique,

Ge"ol.

fig. 1.

Type. Principal splenial teeth ; Paris Museum of Natural History.
species, known only by the splenial dentition.
Teeth

The type

of the principal series on the splenial bone slightly arcuated, tapering

and turned forwards

more than three times

at the inner extremity,

as great as their length

attaining a breadth
;

those of the single

inner series very small and rounded, irregularly arranged

;

flanking

teeth in four irregular series, these mostly smooth and together not

equalling in width the principal series, the innermost teeth slightly
broader than long, the next nearly similar, and the two outermost
series insignificant.

A good figure
cit.,

of this

form of dentition

but there seems to be

much

is

published by Forir,

loc.

variation even in the specimens
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from a single locality (Maastricht). The teeth of the two innermost flanking series are frequently crowded and almost triangular
in form, and more nearly equal in size than shown in the figure
quoted.

Form.

Loc.

Sf

Upper Cretaceous (Danian and Senonian)

Holland,

:

Belgium, and France \

42991-93. Portion of right

splenial dentition

Maastricht, Holland.

and fragments Danian,
Van Breda Coll.
;

28717, 30752. Detached teeth, probably of this species Upper
Senonian, Ciply, near Mons, Belgium.
Purchased, 1853.
;

Anomoeodus distans
1860. Pycnodus distans,

Charente, vol.

ii.

H. Coquand,

(Coquand).

Descript.

Geol.

etc.,

Depart.

p. 97.

1880. Pycnodus distans

= Pycnodus

Geol. France, [3] vol.

viii. p.

cretaceus,

460,

H. E. Sauvage, Bull. Soc.

pi. xiv. fig. 4.

Type. Imperfect splenial dentition.

A

species of

moderate

known

size,

only by part of the splenial

Teeth of the principal series on the splenial bone much
arcuated and tapering in the inner half, about three times as broad
as long ; teeth of the innermost row of the flanking series rouud
dentition.

and deeply pitted, smaller than those of the next adjoining row,
which are almost or quite smooth.
Form. 6f Loc. Senonian Charente, France.
:

Not represented

in the Collection.

Anomoeodus angustus

(Agassiz).

1837-44. Gyrodus angustus, L. Agassiz, Poiss. Foss. vol.
pp. 235, 246, pi. lxvi. a.
(?)

1839-44. Pycnodus cretaceus, L. Agassiz,
fig.

60.

[Splenial teeth

ii.

pt.

ii.

figs. 14, 15.

;

ibid. p.

198, pi. lxxii. a.

Manchester Museum.]

1833-44. Pycnodus angustus, L. Agassiz,

ibid. pt.

i.

p. 17, pt.

ii.

p.

(name only).
1844. Pycnodus elongatus, L. Agassiz, ibid. p. 199.
1845. Gyrodus angustus, A. E. Reuss, Verstein. bohm, Kreideform.

199

pt.

i.

p. 9, pi. iv. fig. 55.

1845. Pycnodus rhomboidalis, A. E. Reuss,
figs.

46-54.

ibid.

pt.

i.

p. 10, pi. iv.

[Detached teeth.]

1
Fragments of dentition from the Upper Senonian and Danian of Scandinavia are also ascribed to this species by J. W. Davis, Trans. Roy. Dublin Soc.
[2] vol. iv. (1890), p. 416, pi. xlii. figs. 16-18.
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1845. Pycnodus subdeltoideus, A. E. Reuss, ibid. pt.

[Detached teeth.]
1850. Gyrodus angustus, F. Dixon, Geol. Sussex,
figs.

i.

p.

10, pl r iv.

38-42.

p.

370,

pi.

xxx.

fig. 14,

pi. xxxiii. fig. 1.

1855. Pycnodus cretaceus, E. Hubert,

Mem.

Soc. G6ol. France, [2] vol. v.

p. 353, pi. xxvii. fig. 7.

1856. Pycnodus rhomboidalis, C. E. Fischer, Allg. deutsche Nat. Zeit.,
n.

s.,

vol.

ii.

p. 137, figs. 2, 3.

H. B.

1875. Pycnodus cretaceus,
p.

300, pi. lxv.

tigs.

Geinitz, Palasontogr. vol. xx. pt.

12-14, and pt.

ii.

p. 217, pi. xl. figs.

i.

30-32.

1878. Pycnodus cretaceus, A. Fritsch, Rept. u. Fische bohm. Kreide-

form. p. 22,

pi.

ii.

1-4, woodc. 48.

figs.

1878. Gyrodus angustus, A. Fritsch, ibid. p. 25, woodc. 53.
1887. Ccelodus angustus, K. A. von Zittel, Handb. Palaeont. vol.

iii.

p. 249.

1887. Coelodus cretaceus, K. A. von Zittel, ibid. p. 249.

(?)

1888. Coelodus angustus, A. S.

Woodward,

Proc. Geol. Assoc, vol. x.

p. 307.

1888. Ccelodus cretaceus, A. S.

(?)

Type, Series of teeth

A

small species,

;

British

known by the

Woodward,

Museum

ibid. p.

308.

(in part).

dentition and part of the head and

Teeth of the principal series on the splenial bone very

trunk.

obliquely set, truncated at their outer extremity, rapidly tapering to

a blunt point at the inner extremity, and

marked with a

slight transverse coronal

when young and unworn

furrow

;

inner teeth in two

irregular series, those of the first elongated, those of the innermost

much

smaller and round, both deeply pitted

series in about three or four

;

teeth of the flanking

very irregular rows,

innermost transversely elongated and

much

all

deeply pitted, the

larger than any of the

which are rounded. Scales marked with coarse reticulations,
and serrations of the ventral ridge-scales conspicuous, long, and

others,

slender.

The fragment
differ

of dentition

named Pycnodus

cretaceus seems to

only from the typical corresponding teeth of this species in
large size.

its relatively

There are intermediate specimens in the

Collection.

Form. Sf
Cenomanian

Senonian S.E. England, and Meudon, France.
Saxony and Bohemia K

Loc.
:

:

25731, 25780. Portion of axial skeleton of trunk, with another
portion of fish

displaying

scales

and the two splenial

Specimens are also recorded from Switzerland by W. A. Ooster, Protozoe
ii. p. 45.
A right splenial from the Danian of Maastricht,
apparently not of this species, is named Anomosodus cretaceus (Ag.) by H.
1

Helvetica, 1870, vol.

Forir,

Ann. Soc. Geol. Belgique,

vol. xvi. (1889),

Mem.

p. 450, pi. xiv. fig. 2.
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bones,

noticed

pi. xxxiii. fig. 1

and figured by Dixon, op. cit. p. 370,
Chalk, Houghton, Sussex.
In his brief

;

Dixon erroneously refers to the ventral border of
the fish as " the nape of the neck ; " and the vacuities

notes

shown

may

in the splenial bone

accidental.

They

certainly be regarded as

are not observable in the right splenial,

and if the drawing be not " restored " the last-named bone
must have been broken since it left the artist. There is,

much "

however, apparently

the left splenial, and

it is

restoration " in the figure of

thus probable that no accident

has happened since the specimen was originally studied.
Diocon Coll.
P. 5733. Plaster cast of portion of fish figured by Fritsch,
figs. 1, 2,

woodc. 48

;

loc. cit.

Planerkalk, near Schlan, Bohemia.

Presented by Dr. Anton Fritsch, 1888.
P. 1616. Series of five principal teeth of splenial bone, being one

of the type specimens described and figured
torn. cit. p.

235,

pi. lxvi. a. fig.

15

;

by Agassiz,

Sussex.

Egerton Coll.
P. 5408. Portion of left splenial bone and dentition, showing the

broad toothless margin

;

Lewes, Sussex.

Presented by P. E. Coombe, Esq., 1888.

39049. Fine portion of large left splenial dentition, figured by
Dixon, op. cit. pi. xxx. fig. 14 Houghton.
;

Bowerbanh
P. 7458.

Coll.

Fragment of similar dentition, probably the specimen
named Pycnodus angustus, Agassiz, torn. cit. p. 199 Kent.
;

History unknown.

49097. Portion of small

left splenial

;

English Chalk.

Mrs. Smith's

49805. Portion of small

Coll.

showing principal and two
Capron Coll.
Newtimber, Sussex.

left splenial,

series of outer teeth

;

P. 3784. Imperfect small right and left splenial dentition

;

Sussex.

Enniskillen Coll.

39081. Portion of principal and two outer
English Chalk.
P.

3784 a. Fragment probably of vomer

series of splenial teeth

Bowerbanh

of this species

;

Coll.

Sussex.

Enniskillen Coll.

;
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Anomceodus
1893. Anomceodus

willetti,

willetti, A.

A.

S.

Woodward.

S.

Woodward,

Geol. Mag. [3] vol. x.

p. 489, pi. xvii. fig. 1.

Type. Imperfect skull, with dentition

A

Brighton Museum.

;

the principal series on the splenial bone obliquely

and shape, wide mesially, tapering

in size

not

Teeth of

small species, with teeth very irregularly arranged.

much broader than long

;

set,

at each extremity,

about three very irregular

series,

;

outer teeth in

mostly smaller than the teeth of

Vomerine dentition anteriorly in three

the inner series.

and

inner teeth relatively large, in one

broader than long, with axis oblique

series, usually

very irregular

series,

.

posteriorly in five, but extremely irregular

the largest teeth

;

much

antero-posteriorly elongated and comprised in the outermost series.

Nearly

the teeth indented, the smaller ones having the pit

all

especially conspicuous

Form.

Sf

and surrounded with a crenulated margin.

Loc. Turonian

:

Sussex.

The type and only known
Lower Chalk of Glynde, is preserved in the
Willett Collection, Brighton Museum, and is important as exhibiting
some features in the cranial osteology of the fish. The vomer is
Not represented

in the Collection.

specimen, from the

single

;

the mandibular suspensorium

is

strongly inclined forwards

and fused through-

the pterygopalatine arcade

is

out the greater part of

length with the base of the skull ; the

its

delicate, toothless,

parasphenoid has a deep inferior lamellar keel
the mandible
ficial

is

very deep and narrow

bone apparently to be identified

Anomceodus
1889. Anomceodus fraiponti,
vol. xvi.

Mem.

the articulation of

fraiponti, Forir.

H.

Ann. Soc.

Forir,

Ge*ol.

Belgique,

p. 445, pi. xiv. fig. 1.

Ubaghs Collection, Maastricht.
somewhat smaller than the type, known only by the

Type. Splenial dentition

A species

;

and there is a large superwith the preoperculum.
;

splenial dentition.

;

Teeth of the principal

series

on the splenial

bone scarcely arcuated, blunt at each extremity, attaining a breadth

more than three times

as great as their length,

and usually sub-

divided into small teeth in the anterior part of the bone
teeth very small, in two irregular series

;

;

inner

outer teeth equally small,

in three or four irregular series.

Form.

<£"

Loc.

Upper Cretaceous (Danian)

42994. Part of principal
Maastricht.

series

of

:

Holland.

splenial teeth of

right

Van Breda

side

;

Coll.
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Anomceodus muensteri

(Agassiz).

1833-44. Pycnodus depressus, L. Agassiz, Poiss. Foss. vol. ii. pt. i.
p. 17, pt. ii. p. 199 (name only).
1839-44. Pycnodus munsteri, L. Agassiz, ibid. vol. ii. pt. ii. p. 197,
pi. lxxii. a. figs.

26-39.

1839-44. Pycnodus complanatus, L. Agassiz, ibid. p. 197, pi. lxxii. a.
figs. 40-48. [Detached teeth Royal Bohemian Museum, Prague.] x
;

Pycnodus munsteri, H. E. Sauvage, Bull. Soc. Sci. Nat.
Yonne, vol. xxxiii. pt. ii. p. 42, pi. ii. fig. 4 (non pi. i. fig. 4).
1887. Coslodus munsteri, K. A. von Zittel, Handb. Palseont. vol. iii.

(?) 1879.

p. 249, fig. 262.

Type. Detached teeth

A

species of

moderate

;

Museum, Munich.
known only by the dentition. Teeth

Palaeontological
size,

of the principal series on the splenial bone slightly arcuated, taper-

ing and sharply turned forwards at the inner extremity, attaining
a breadth about three times as great as their length

unknown]

;

teeth of the

;

[inner teeth

two flanking series very irregular,

relatively

and mostly broader than long [perhaps succeeded
without by other series]. Yomerine dentition very narrow, convex
from side to side, with teeth closely arranged and not pitted:
median teeth ovoid, the hindermost twice as broad as long teeth
of the inner lateral series broader than long, almost pear-shaped,
and their long axis oblique
outermost teeth insignificant and
small, not pitted,

;

;

irregularly rounded.

Form,

fy

Loc.

Cenomanian

Bavaria. 2

:

(?)

Upper Neocomian

:

Yonne, France.
1

Indeterminable fragments are also described under this name by A. E. Eeuss,
bohm. Kreideform. pt. i. (1845), p. 9, pi. iv. figs. 27-36 (Bohemian
Planerkalk) Pictet & Benevier, Foss. Terrain Aptien Perte du Phone (1854),
Verstein.

;

4 (Switzerland)

&

Campiche, Foss. Terrain Cretace
25 (Switzerland) H. E. Sauvage,
Bibl. ficole Hautes Etudes, vol. v. art. 9 (1872), p. 8, figs. 11, 12 (La Sarthe);
and H. B. Geinitz, Palasontogr. vol. xx. pt. i. (1875), p. 301, pi. lxv. figs. 1521 (Saxon Planerkalk), pt. ii. p. 217, pi. xl. fig. 33. The imperfect splenial
p. 10, pi.

St.

i.

fig.

Croix (1858),

p.

65,

;

Pictet

pi. viii. figs. 24,

;

dentition of a species of Coslodus from the Planerkalk of Bohemia is also named
Pycnodus complanatus by A. Fritsch, Eept. u. Fische bohra. Kreideform. 1878,
Another splenial, perhaps of Anomceodus, is
p. 21, pi. ii. fig. 5, woodc. 47.
similarly recorded from the Upper Neocomian of Moneteau, Yonne, France, by

H. E. Sauvage, Bull.

Soc. Sci. Nat.

Yonne,

vol. xxxiii. pt.

ii.

(1879), p. 41, pi.

i.

fig. 5.
2

The fragments from

this species

the

Neocomian and Aptian of Switzerland ascribed

by Pictet and others (Pictet

du Phone, 1854,

p. 9, pi.

i.

figs. 2,

St. Croix, 1858, p. 61, pi. viii. figs.

&

to

Benevier, Foss. Terrain Aptien Perte

3 Pictet & Campiche, Foss. Terrain Cretace
21-23) are incorrectly determined.
;

—

—
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P. 270. Portion ~of right splenial dentition; Greensand, Regens-

Purchased^ 1880.

burg.

Detached principal splenial teeth; Greensand,

P. 1656, P. 3753.

Kelheim.

Egerton

Anomoeodus sup e rims,
1893. Anomoeodus superbus, A. S.

A.

S.

Woodward,

Sf

EnnisTcillen Colls.

Woodward.
Geol. Mag. [3] vol. x.

p. 489, pi. xvi. fig. 5.

Type. Left splenial dentition

Woodwardian Museum, Cam-

;

bridge.

A large

known

species,

only by the splenial dentition.

Teeth of

the principal series on the splenial bone slightly arcuated, some-

what tapering and turned forwards at the inner extremity, attaining
inner
a breadth more than three times as great as their length
teeth in two series, those of the one adjoining the principal teeth
large and irregular in form, usually with long axis oblique, and
those of the innermost row small and rounded
flanking teeth in
;

;

three series, smooth, diminishing outwards and all smaller than the
large series of inner teeth.

Form,

fy

Log.

Cenomanian (Cambridge Greensand)

:

Cambridge-

shire.

41799. Portion

series and one inner tooth
Cambridge Greensand, Cambridge.

of principal

splenial

;

of right

Purchased, 1869.

35384. Portion of small right splenial dentition

;

Cambridge.
Purchased, 1860.

36159. Imperfect right splenial, with principal teeth

;

Cambridge.

Purchased, 1861.
P. 7237. Four portions of splenial

The portions

may

;

Cambridge.

Jesson Coll.

of dentition described under the following

also perhaps pertain to

Anomoeodus

Pycnodus aulercus, H. E. Sauvage,

names

:

Bibl. Ecole

Hautes Etudes,

9 (1872), p. 12, figs. 1, 2.—Turonian Requeuil,
Sarthe, Erance.
[Portion of splenial dentition.]

vol. v. art.

;

Pycnodus cenomanicus, H. E. Sauvage, ibid. p. 11, figs. 7-9.
Cenomanian
Mans, Sarthe, France.
[Imperfect left
;

splenial.]

Pycnodus faba,
Sci.

J.

Leidy (non H. von Meyer), Proc. Acad. Nat.
1872, p. 163, and Contrib. Extinct Vert.

Philad.

Fauna W.

Territ.

(Rep. U.S. Geol. Surv. Territ. vol.

i.
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p.

292,

and

New

1873),
sippi

pi. xix. figs. 15,

16.— Cretaceous

[Fragments of

Jersey.

Pycnodus ricordeaui, H. E. Sauvage, Bull. Soc.
vol.

xxxiii.

pt.

(1879), p. 40,

ii.

Cretaceous (Aptian)

Pycnodus robustus,
p. 168,

J. Leidy, Proc.

and

op.

—Cretaceous
Pycnodus v avians,

1873,

cit.

New

;

pi.

Gurgy, Yonne.

;

293,

Jersey.

pi.

Sci.
ii.

Missis-

Nat. Yonne,

3.— Upper

fig.

[Left splenial.]

Acad. Nat.

p.

;

splenial. ]

Sci. Philad.

xxxvii.

figs.

1857,

18, 19.

[Detached tooth.]

Cornuel, Bull. Soc. Geol. Prance, [3] vol. v.
(1877), p. 610, pi. xi. fig. 7.— Neocomian; Wassy, Haute
J.

Marne, Prance.

Genus

[Right splenial.]

COCCODUS,

[Descript. Poiss. Foss.

Pictet.

Mont Liban, 1850,

Trunk comparatively elongated and head

Head and

opercular bones ornamented with tubercles

and a

ridges,

p. 51.]

relatively very large.

ascending,

large,

laterally compressed,

and

fine

bilaterally

symmetrical spine fixed upon the occipital region of the cranium
teeth smooth, but indented and partly mammillated, those of the

vomer in

and those of the splenial apparently in three
Neural and haemal arches of axial skeleton of trunk
robust, but not expanding sufficiently to encircle the notochord.
at least three,

regular series.

Pin-rays stout and well-spaced, articulated and branching distally.
Pectoral arch much expanded at its inferior extremity, ornamented

with

fine

ridges

and tuberculations, produced behind into two

large spines, and forwards into another.
dorsal and anal fins not

much

[Paired fins

unknown

extended, opposed; caudal

and fan-shaped, having a convex posterior border.

fin

;~j

small

Squamation

absent.

Coccodus armatus,
[Plate

XVI.

fig.

Pictet.

4.]

1850. Coccodus armatus, F. J. Pictet, Descript.

Liban,

1887. Coccodus armatus, J.
vol.

iii.

Poiss. Foss.

Mont

p. 51, pi. ix. fig. 9.

p. 546, pi.

xxx.

W.

Davis, Trans. Roy. Dublin Soc. [2]

fig. 1.

Type. Vertically crushed head and anterior abdominal region
Geneva Museum.
The type species, attaining a length of about 0*18. Head with
opercular apparatus occupying about one-third of the total length
of the

fish.

Occipital

exceeding twice

its

spine acuminate,

maximum

its

length considerably

breadth, and about equalling two-

;
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its sides marked
thirds of the depth of the head at its insertion
with fine, regular longitudinal ridges, and the anterior and posterior
margins delicately serrated. Yomerine teeth triangular in form,
;

mammillated, and closely arranged, the median series considerably
larger than the flanking series
splenial dentition imperfectly

and alternating with the latter
known, but the teeth with hollowed

crown and blunt lateral extremities.
Form. Sf Loc. Upper Senonian Mt. Lebanon, Syria.
:

P. 4742. Imperfect laterally compressed specimen, described

figured by Davis,
tion

is

loc. cit.

Hakel.

;

The

and

original descrip-

not altogether accurate, and requires some supple-

menting and correction.

The yomer

part of

exposed, displaying

dentition

its

is

series of teeth as described in the

is

crushed so that
the three

above diagnosis

;

and

the two principal series of the right splenial are also

shown from the

oral aspect.

So far as can be ascertained,

the inferior expanded extremity of the left half of the
Tig. 32.

Coccodus armatus

;

left clavicle, outer aspect.

[No. P. 4742.]

pectoral arch has the form indicated in the accompanying
diagrammatic sketch (fig. 32), there being one anterior,
and two posteriorly directed spines. The right half of the

arch in this specimen has been displaced and overturned,
and the angle between the two posterior spines increased

by

fracture.

The

facial

and opercular bones, and some

elements behind the occiput, are too

much crushed

for

and little can be said of the axial
skeleton of the trunk beyond noting that it exhibits the
ordinary Pycnodont characters. There are short ribs in
the abdominal region.
The remains of the anal fin
precise recognition;

opposed to the dorsal are very fragmentary, and only
part of the lower lobe of the caudal fin is preserved.

Lewis

Coll.

;
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P. 4003, P.

4742

Head and

a.

crushed, and

Hakel.

part of abdominal region, vertically-

along the plane of the dentition

cleft

The tuberculated

its great, laterally

roof of the skull

is

shown, with
and

compressed, solid occipital spine

;

behind the occiput are portions of a pair of large unorna-

mented

plates too imperfect for determination.

No sutures

can be observed in the cranial roof, and the ethmoidal
extension

is

The

very narrow.

dentition agrees with

that of the preceding specimen; and the pectoral arch

again shows the three spines, with some fragments appa-

The short

rently of fin-rays.

ribs are also well-preserved.

Lewis

Coll.

39227. Imperfect cranium, with complete occipital spine, in side

shown of the natural size in PL XVI. fig. 4;
The base of the skull is bent sharply downwards at the anterior extremity of the otic region and
the median ethmoidal plate is shown in advance of the

view,

Hakel.

;

Tristram

orbit.

Coll.

P. 3767. Vomerine dentition doubtfully ascribed to this species

Hakel.
side,

They

The dentigerous surface

and the teeth are

is

;

convex from side to

closely arranged in five series.

are irregular in form, not rounded

;

and only a few
an apical

of those placed anteriorly exhibit feeble traces of

Ennishillen Coll.

pit.

Coccodus lindstroemi,
1890. Coccodus lindstroemi, J.

W.

Davis.

Davis, Quart. Journ. Geol. Soc.

vol. xlvi. p. 565, pi. xxii.

Type. Nearly complete fish

A

;

State

Museum, Stockholm.

smaller species than the type, distinguished by the relatively

larger size of the head

and the coarse denticulations on the hinder

border of the occipital spine.

In the type specimen the

occipital spine

is

evidently crushed

backwards, and the description of the remains of the opercular
apparatus by Davis

is

based on too fragmentary evidence to be

accepted as correct.

Hakel, Mt. Lebanon, Syria.
fy Loc. Upper Senonian
Not represented in the Collection.
As pointed out by J. W. Davis (Trans. Roy. Dublin Soc. [2]
vol. iii. 1887, p. 548), the splenial dentition from Hakel described
under the name of Gyrodus syriacus by 0. Fraas (Aus dem Orient,

Form,

:
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1878, pt.

ii.

pi. iv. figs. 5, 6),

p. 92,

probably belongs to Coceodus.

The specimen best displaying the teeth, now in the Stuttgart
Museum, may even belong to the typical G. armatus, but the teeth
of its inner flanking series are relatively broader than those in the

British

Museum

fossil,

no. P. 4742.

Genus

XENOPHOLIS,

[Trans. Eoy. Dublin Soc. [2] vol.

Davis.

1887,

iii.

Trunk comparatively elongated and head

548.]

p.

Head and

large.

opercular bones ornamented with tubercles and fine ridges, and a
large, ascending, laterally compressed, bilaterally symmetrical spine

fixed

upon the

occipital region of the

cranium

;

teeth smooth, rounded

within the mouth, pointed and prehensile in front.

Neural and

haemal arches of axial skeleton of trunk robust, but not expanding
sufficiently to encircle the notochord.

Pelvic fins relatively large

;

dorsal fin occupying at least the hinder half of the back, and the

anal somewhat less extended, arising more posteriorly.

Abdominal
and middle portion of caudal region, covered with large
imbricating rhombic scutes, each with one diagonal raised into a
region,

keel and terminating in a point behind.

The present writer
able to this genus

acquainted only with two specimens refer-

is

—the type described below, and

Court Museum, Vienna.

The

the other in the

latter is best preserved, exhibiting

the occipital spine and part of the dentition.

Xenopholis carinatus, Davis.
W. Davis, Trans. Roy.

1887. Xenopholis carinatus, J.
vol.

iii.

p.

549,

Type. Imperfect

The type

pi.

fish

xxix.
;

British

Museum.

species, attaining a length of

fectly definable.

Dorsal

fin

Dublin Soc. [2]

fig. 4.

with not

about 0-18, as yet imperthan nineteen, anal fin

less

with about sixteen rays. Scales relatively large, the dorso-ventral
series above the origin of the anal fin comprising only eight or nine
;

those of the caudal region apparently confined to

its

continued quite to the base of the caudal fin-rays.

middle, but

Each

scale

with a small transverse keel terminating in a median or inferior
acumination at its hinder margin, and the ornament consisting of

more or less nodose parallel ridges diverging antero-superiorly
and antero-inferiorly from this keel; ornament of the external
bones similarly consisting of nodose ridges or series of acuminate
tubercles.

The

ridge -scale at the origin of the anal fin produced
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two short median

spines,

both smooth and the

first

half as long

as the second.

Form.

Sf

Loc.

Upper Senonian

:

Mount Lebanon,

Syria.

39239. The type specimen described and figured by Davis, loc. cit.
probably from Hakel.
Part of the anterior half of the

;

fish is wanting, and the remainder is so much crushed
and distorted that no elements are distinctly recognizable.
Two bodies in the abdominal region might be interpreted

as ring- vertebrae, but

haemal arches

;

they are probably only the expanded

and there are no traces

of ossifications in

Owing

the notochordal sheath in the caudal region.

to

the partial absence of the squamation in the latter region,
the neural and haemal spines are exposed

they seem to

;

bear the characteristic laminar expansion on their anterior
border.

The

pelvic fins are well-developed

and comprise

considerably elongated stout rays, which do not appear
bifurcate,

to

but are articulated

moderately wide

at

The dorsal and anal
and the two laterally-apposed

intervals in their distal two-thirds.
fins consist of similar rays,

halves of each are so readily separable, that they are
fossil and produce the false immore fin-rays than supports. Most of these
Of the caudal
supports are widened with little " wings."

mostly displaced in the

pression of

fin

only part of the lower lobe

preserved

is

it

;

three or four slender fulcral rays at its origin.

exhibits

Some

of

the scales of the right side are displayed from the outer
aspect,

and there are

also

good impressions of the external

face of those of the left side.

Their form and ornamen-

tation are noted in the diagnosis, and

it

is

unfortunate

that the nature of their attached face cannot be deter-

mined.
Davis

The very

in advance
remarked upon by
and there can be no doubt that the two smooth
large ridge- scute shortly

pelvic fins has already been

of the
;

spines at the origin of the anal fin are fixed either on one
or

two of the scutes of the ventral

ridge-series.

Tristram Coll.

Genus

PALiEOBALISTUM,

[Nouv. Diet. d'Hist. Nat.

Trunk

discoidal, not

vol. xxvii,

Blainville.

1818,

p.

338.]

produced at the caudal pedicle.

opercular bones externally granulated or rugose

sometimes feebly indented

;

;

Head and

teeth smooth,

vomerine teeth arranged in

five regular

PYCNODONTID^.
longitudinal series

;
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splenial dentition consisting of three longitu-

Neural and haemal arches

dinal series, the innermost the largest.

of axial skeleton expanding and interlocking with digitations, thus
encircling the notochord.

divided distally.

Fin-rays robust, closely articulated and

and anal

Pelvic fins present; dorsal

fins

much

elevated in front, becoming low and fringe-like behind, the former

occupying at least the hinder half of the back, and the latter some-

what

shorter,

more

arising

posteriorly

having a convex hinder margin.

caudal fin fan-shaped,

;

Scales delicate,

ornamented with

tubercles or rugaa, usually covering only the anterior half of the

trunk in advance of the median
extended over the caudal region

though sometimes partly

fins,

;

ventral ridge-scales with long,

diverging processes extending upon the flank.

Palaeobalistum orbiculatum,
1796. Diodon orbicularis, G. S. Volta,

Blainville.

Veronese,

Ittiolit.

p.

clxviii,

pi. xl.

1803. Balistes, B. Faujas St. Fond, Essai de G6ologie, vol.

i.

p. 132,

pi. vi.

1818. Palceobalistum orbiculatum, H. D. de Blainville, Nouv. Diet.
d'Hist. Nat. vol. xxvii. p. 339.

1833-44. Pycnodus orbicularis, L. Agassiz, Poiss. Foss.
p. 17, pt.

ii.

vol.

ii.

pt.

i.

p. 190.

1856. Palceobalistum orbiculatum, J. J. Heckel, Denkschr. k. Akad.

Wiss., math.-naturw. CI. vol.

xi. p.

229,

pi. x.

Type. Imperfect, erroneously restored fish

Paris

;

Museum

of

Natural History.

The type

species, attaining a length of

about 0*25.

depth of trunk equalling about four-fifths of the length

Maximum

the head
and trunk without caudal fin head with opercular apparatus occupying slightly more than one-quarter of the total length of the fish.
of

;

midway between the
and ventral borders of the fish. Teeth of inner or principal
of mandible much broader than long
those of the second

Yertebral axis at origin of dorsal fin nearly
dorsal
series

;

series similar in shape,

series relatively small

but about half as large

and hemispherical.

;

those of the outer

Dorsal and anal

fins not
acuminate in front, but gradually diminishing in height backwards
the dorsal fin, with 67 rays, occupying somewhat more than one;

half of the back, the anal fin shorter, with

56

rays.

Scales con-

fined to the anterior half of the trunk in advance of the
fins.

§ Loc. Upper Eocene Monte
Not represented in the Collection.
Form.

:

Bolca, N. Italy.

median
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Palseobalistum ponsorti, Heckel.
1856. Palceobalistum ponsortii,

J.

Wiss., math.-naturw. 01. vol.

Type. Nearly complete fish

A small species,

Heckel, Denkschr.

J.

xi. p.

236,

pi. xi. figs.

Akad.

k.

1-15.

Court Museum, Vienna.

;

attaining a length of about 0*2.

Maximum

depth

of trunk equalling about three-quarters of the length of the head

trunk without caudal

fin

;

and
head with opercular apparatus occupying

about one-quarter of the total length of the

Vertebral axis

fish.

at origin of dorsal fin slightly above the middle of the trunk.

Teeth of inner or principal
long

;

mandible much broader than

series of

those of the second series scarcely broader than long

those

;

and antero-posteriorly elongated. Dorsal
and anal fins not acuminate in front, but gradually diminishing in
height backwards the dorsal fin with 65 rays, occupying about
two-thirds of the back, the anal fin with over 50 rays.
Hinder
of the outer series smaller

;

margin of caudal

fin

slightly sinuous.

Scales

confined

to

the

anterior half of the trunk in advance of the median fins.

Form.

Sf

Loc.

Upper Cretaceous

:

Marne, France.

All the following specimens were obtained from the uppermost

chalk of Mont Aime, near Chalons-sur-Marne, in association with
" Lates hebertiP

28292

a.

Tine specimen 0-107 in length, apparently not distorted,

showing the paired

Purchased, 1851.

fins.

28292. Twelve specimens variously preserved, the large ones fragmentary and one small example much distorted.
Purchased, 1851.
P. 1638. Well-preserved fish 0-125 in length.

Egerton

Coll.

Palseobalistum goedeli, Heckel.
1856. Palceobalistum

goedelii,

J.

Wiss., math.-naturw. CI. vol.

1887. Palceobalistum gaidelli, J.
vol.

iii.

[Distorted fish

;

British

Type. Caudal portion of a

A

k.

Akad.

234, pi. ii. figs. 3-8.
Davis, Trans. Roy. Dublin Soc. [2]

W.

p. 496, pi. xxii.

W.

1887. Palceobalistum ventralis, J.

.

Heckel, Denkschr.

J.
xi. p.

Davis,

ibid.

p.

499, pi. xxiii.

Museum.]
fish

;

Court Museum, Vienna.

large species, attaining a length of about 0'3.

Maximum

depth of trunk equalling about three-quarters of the length of the
head and trunk without caudal fin head with opercular apparatus
occupying considerably more than one-quarter of the total length of
;

PYCNODONTIDJE.
the
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fin much above the
[Teeth not satisfactorily known.] Dorsal
acuminate in front, rapidly becoming low and

Vertebral axis at origin of dorsal

fish.

middle of the trunk.

and anal

fins

with distant fin-rays behind
the dorsal fin with
occupying nearly two-thirds of the back, the anal fin
with slightly less than 50 rays.
Hinder margin of caudal fin
Scales robust on the anterior half of the trunk,
deeply sinuous.
fringe-like,

53

;

rays,

but extended in more delicate form over the middle of the caudal
region.

This species
that

it

distorted in such various

is

seems probable the body was

ways when

less laterally

fossilized,

compressed than

in P. orbiculatum and P. ponsorti.
The form of the median fins
and the extension of the squamation over the caudal region may
even be regarded as necessitating the removal of the fish from the
genus Palceohalistum.
Form. Sf Log. Upper Cretaceous Mt. Lebanon, Syria.
:

A

P. 4001, P. 4781.

fine

and

shortened

specimen, in

The head

Djebail.

by

deepened
is

much

somewhat

counterpart,

crushing

:

Hakel,

large backwardly- directed process from the hinder
of the

near

fractured, but exhibits the

cranial roof -bone in the parietal

region'.

margin
The

expanded neural and haemal arches of the axial skeleton
of the trunk are distinct; the laminar expansion on the
neural and haemal spines is confined to their front margin,
and there is no interlocking. The supports bearing the
auterior elevated rays of the dorsal and anal fins are
strengthened by considerable wings.
cate ribs

Some

of the deli-

of the squamation on the middle of the caudal

Lewis

region are also preserved.

Coll.

P. 61, P. 62. Imperfect head and trunk in counterpart, the vomerine
teeth,

as

pi. xxiii.

exposed in side view, figured by Davis,
1 a

fig.

in side view,

;

it is

Hakel.
so

Though the

much

loc. cit.

skull is displayed

crushed and fractured that

it

does not afford any osteological information of importance.

The remarkable interlocking
the neural and haemal
P. 4002,

is

shown by

of the laminar expansions of

spines

described

below in no.

delicate impressions not only in

the caudal region but also in some of the neural arches
of the abdominal region.

are punctate.

Some

The external bones and

scales

of the scales are preserved on the

caudal region, but they do not extend quite to the base of
the median fins

PART

III.

;

they are shown to be quite minute as
t
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they approach the anal

and the

fin,

vertical series here

Lewis

are bent forwards.
P. 63.

Another imperfect head and trunk, wanting caudal
Hakel.

P. 63 a.

A

Lewis

Coll.

fin

;

Coll.

smaller specimen, displaying the characteristic form of

the dorsal and caudal fins

;

Hakel.

Lewis

Coll.

P. 4002. Imperfect fish wanting dorsal region, but displaying the
"
caudal and anal fins, apparently the " second specimen

W.

described as P. ventralis by J.

The large pectoral

Hakel.

Davis,
are

fins

loc. cit. p.

500

;

indicated, and the

diminutive pelvic pair appears not far in advance of the

In the caudal region both the neural and haemal

anal.

shown

arches are

expansions

;

to be firmly united

each spine

the

exhibiting

by their laminar
lamina behind

and in front, and this interlocking with the next lamina
by a jagged suture. The external ornament of the scales
consists only of fine pittings, and the ventral ridge-scales
The delicate
do not appear to have been serrated.
squamation of the caudal region extends to the base of
the anal

fin

for at least two-thirds of its length, being

here finely subdivided and arranged in reflexed series as

Lewis

in no. P. 61.

39231. Head and anterior portion of trunk
distinct traces

;

Hakel.

39232. Lower half of trunk with caudal

In the pectoral

fin

of 7 or 8.

to

Tristram

fin,

Coll.

in counterpart; Hakel.

there are impressions of basals to the

The caudal

are especially well preserved
quite

There are

of the interdigitating laminar expansions

on the neural and haemal arches.

number

Coll.

;

fin

and parts

the small

the base of the latter.

of the

scales

anal

extend

Three of the haemal

spines within the caudal fin exhibit a large triangular

Tristram

expansion.

The following specimen

is

regarded by J.

W.

Coll.

Davis as the type of

a distinct species, which he names Palazobalistum ventralis (Trans.

Roy. Dublin Soc. [2] vol. iii. 1887, p. 499, pi. xxiii.). It is described
from P. goedeli in the form of the body and the teeth

as differing

which Davis
The most reasonable explanation

(the latter being seen in no. P. 61 catalogued above,

regards as likewise P.
of the differences

ventralis').

noted seems to be, that the undermentioned

;

rrcxoDONTiDJs.

extremely distorted by crushing

fossil is

compared

2 ,o

while the two specimens

;

regards the dentition, exhibiting only the series in

as

side-view, do not display

homologous teeth.

P. 65. Obscurely preserved

and distorted

described and figured,

and direction

cit.

Joe.

fish in

distortion

are

placement of the lobes of the

tail.

of

indicated

The amount
by the disLetuis Coll.

Palaeobalistum flabellatum
1886. PycnodusJlabeUatus, E. D. Cope, Proc.

hard limestone,

Hakel.

:

(Cope).

Amer.

Phil. Soc. vol. xxiii.

p. 6.

1890. Paheobalistiim Jiabellatum, A.

Woodward,

S.

Geol. Mag. [3]

vol. vii. p. 894.

Type. Imperfect

A

fish

Cope Collection, Philadelphia.

;

attaining a length of about l>2, differing from other

species

forms (according to Cope's description) in
Dorsal

fin.

tin

The neural
their laminar

comprising 53, anal

spines are

shown

fin

relatively short anal

its

only 24 rays.

to be united

by interdigitations of

The

expansions, as described above in P. goedeli.

circumstance that only four basal bones are recognizable in the
pectoral

fin, is

probably due to imperfection in preservation

;

there

being distinctly not less than seven in P. goedeli (no. 39232).

Form.

$

Lot.. Cretaceous

Not represented

:

Province of Sergipe del Bey, Brazil.

in the Collection.

Fragments apparently of a species of Palceooalistum from the
of Comen, Istria, are also described by B. Kner,
Sitzungsb. k. Akad. AYiss., math.-naturw. CI. vol. lvi. pt. i. (1867),
Cretaceous

p.

1S3.

Genus
[Poiss. Foss. vol.
pt.

i.

i.

PYCNODUS,

1S33,

1S33,

pi.

p. 16,

Syn. Periodus, L. Agassiz,

G.

fig.

and

1

pt.

Agassiz.

(name and

ii.

1844,

ibid. vol. ii. pt. ii.

fig.

only), vol.

ii.

p. 183.]

1844, p. 201.

Trunk deeply fusiform, gradually passing into a slender caudal
Head- and opercular bones externally rugose and punc-

pedicle.

tate

:

teeth smooth, or with a slight apical pit and feeble rugosity

oral surface of
in

live

vomer

longitudinal

series of teeth, the

slightly

convex from side

series

splenial

;

dentition

innermost the largest.

to side,

with teeth

comprising three

Neural and luenial

arches of the axial skeleton of trunk expanding to encircle the

notochord.

Fin-rays delicate, spaced, articulated and somewhat
i

2
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Pelvic fins present

divided distally.

dorsal and anal fins low and

;

fringe-like, the former occupying the greater part of the back

the latter much, shorter, arising more posteriorly
slightly excavated hinder border.
of the

body in advance

of the

Scales covering the anterior part

median

fins.

Pycnodus platessus
1796. Coryphcena apoda, G. S. Volta,
pi.

xxxv.

and

caudal fin with

;

(Blainville).

Veronese,

Ittiolit.

p.

cxlvii,

fig. 1.

H. D. de

1818. Zeus platessus,

Nouv.

Blainville,

Diet. d'Hist. Nat.

vol. xxvii. p. 356.

1833-44. Pycnodus platessus, L. Agassiz, Poiss. Foss. vol.
p. 17, pt. ii. p. 185, pi. lxxii. figs. 1, 2 (non figs. 3, 4).
1856. Pycnodus platessus, J. J. Heckel, Denkschr. k.

math.-naturw. CI. vol.

Type. Nearly complete

The type
depth

species,

pp. 204, 226,

xi.

fish

the caudal fin

;

i.

Akad. Wiss.,

of Natural History.

attaining a length of about 0*3.

trunk equalling half the length of the

of

pt.

pi. viii. figs. 5, 7.

Museum

Paris

;

ii.

Maximum

fish exclusive of

head with opercular apparatus occupying about
Teeth of the splenial bone smooth,

one-quarter of the total length.
the outermost indented

;

the inner or principal series equalling in

breadth the two flanking series, of which the inner comprises teeth
broader than

long,

occupying somewhat

nearly round teeth.

the

outer

less

than three-quarters of the total length of

Dorsal

fin

the back, arising almost at the highest point.

Form.

Sf

Log.

Upper Eocene

38000. Plaster cast

of

:

N. Italy.

type specimen

;

Monte

Bolca, near Verona.

Purchased, 1864.

41083. Imperfect specimen, wanting extremity of caudal region,
displaying the right splenial dentition

;

Monte

Bolca.

Purchased, 1868.

Pycnodus gibbus,

Agassiz.

1796. Coryphcena apoda, var., G. S. Volta, Ittiolit. Veronese, p. cxlvii,
pi.

xxxv.

fig. 2.

1796. Diodon reticulatus, G. S. Volta,

1844. Pycnodus gibbus
vol.

ii.

pt.

ii.

=

Pycnodus

ibid. p.

xciv, pi. xx.

fig. 3.

platessus, L. Agassiz, Poiss. Foss.

p. 185, pi. lxxii. figs. 3, 4.

1856. Pycnodus gibbus. J. J. Heckel, Denkschr. k. Akad. Wiss., math.-

naturw.

CI. vol. xi. p.

Type. Nearly complete

A

226,

pi. viii. figs. 3, 4, 6.

fish.

small species, attaining a length of about 0'15.

Maximum

depth of trunk slightly exceeding half the total length of the

fish

;
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;

head with opercular apparatus occupying

somewhat more than one-quarter
fins

Teeth and

of the total length.

apparently as in the type species.

This form was regarded by Agassiz, in his final description, as
the young of P. platessus.

It

here assigned to a distinct species

is

on the authority of Heckel, who refers to three small specimens of
P. platessus as showing the same proportions of the trunk as the
typical adult.

Form.

<$f

Upper Eocene

Loc.

N. Italy.

:

P. 7459. Specimen 0-135 in length, displaying proportions of splenial

teeth and remains

paired fins

of

Monte

;

P. 1633^i.

Two

near

Bolca,

Purchased.

Yerona.

smaller specimens, the second imperfect dorsally

and wanting the hinder half of the caudal region

Monte

;

Egerton

Bolca.

Coll.

More imperfect fish showing the hollowed crown of the
Monte Bolca.
Enniskillen Coll.

P. 4386.

splenial teeth

;

P. 1632, P. 3760. Small specimen, 0-06 in length, in counterpart

Monte

Egerton and Enniskillen Colls<

Bolca.

Pycnodus

toliapicus, Agassiz.

1839-44. Pycnodus toliapicus, L. Agassiz, Poiss. Foss. toI.

ii.

pt.

ii.

p. 196, pi. lxxii. a. fig. 55.

1877. Pycnodus toliapicus, Sir P. Egerton, Geol.

Type. Imperfect splenial dentition

A large

species,

known

;

by the

only

Mag.

[2] vol. iv.

p.-

53.

Oxford Museum.
splenial dentition.

Teeth of

inner or principal series on the splenial bone attaining a width

more than twice

as great as their length, equalling the

two

ing series in breadth and the latter almost in the same plane

flank^
;

teeth

of second series considerably broader than long, with rugose aud
slightly indented

crown

:

those of the outer series smaller, nearly

and indented.
London Basin.

as long as broad, similarly rugose

Form.

Sf

Loc.

Lower Eocene

:

38825-26. Splenial dentition, imperfect and abnormal on the
side, the anterior principal teeth

small teeth
is

ZZ. 12

;

London

Clay, Isle of Sheppey.

described by Egerton,

(Cracherode Catalogue).

Sheppey.

loc. cit. p.

Smaller

left

being subdivided into
53.

left

This specimen

Bowerbank
splenial

Coll.

dentition

:

Cracherode Bequest.

—
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P. 4721. Well-preserved left splenial bone, with

more abraded specimen

P. 3759. Smaller

worn dentition

;

Purchased, 1884.

Sheppey.

Sheppey.

;

EnnisJcillen Coll.

The following specimens probably pertain
or to

Pycnodus bowerbanki

P. 610.

either to this species

:

Ethmo-vomerine region of skull with vomerine dentition,
described and figured as the type specimen of Pycnodus
pachyrhinus, Egerton, Geol. Mag. [~2] vol. iv. 1877, p. 54,
The
pi. iv. figs. 1,2; London Clay, Isle of Sheppey.
fragment of bone marked s in Egerton's figure is now
Egerton

wanting.
P. 170. Portion of similar vomerine dentition,

Coll.

much worn Sheppey.
;

Purchased, 1880.

Pycnodus koenigi

(Agassiz).

1839-44. Periodns koenigii, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p.

201,

pi. lxxii. a. figs. 61, 62.

1850. Periodus koenigii, F. Dixon, Geol. Sussex, p. 205, pi. x.

fig.

1877. Periodus koenigi = Pycnodus toliapicus, Sir P. Egerton,

Mag.

13.

Geol.

[2] vol. iv. p. 53.

1890. Periodus koenigii = Pycnodus toliapicus,

Woodward &

Sherborn,

Catal. Brit. Foss. Vertebrata, p. 173.

Type. Eight splenial dentition

The type
which

is

however,

species of Periodus,

now
it

British

;

known

Museum.

only by the splenial dentition,

usually assigned to P. toliapicus.

row

differs in the outer

From

the latter,

of splenial teeth being tilted

considerably at their outer border and in the relatively longer form
of the teeth of the second series.

Form.

Sf

Loc. Middle

25697. Type

specimen

Eocene
;

Sussex

:

Bracklesham

;

Belgium.
Beds,

Bracklesham

Dixon

Sussex.

42848. Imperfect
Gand.

left

splenial,

with worn dentition

;

Bay,
Coll.

St. Pierre

Van Breda

a

Coll.

P. 3752. Imperfect left splenial with dentition, perhaps an abnormal

example
Bay.

of this species

;

Bracklesham Beds, Bracklesham
EnnisJcillen Coll.

— —
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Pycnodus bowerbanki,

Egerton.
Geol. Mag. [2] vol.

1877. Pycnodus bowerbanki, Sir P. Egerton,
p. 52, pi.

iii.

Type. Eight splenial dentition

A

iv<

fig. 2.

British

;

known

Museum.

by the splenial dentition.
Teeth of inner or principal series on the splenial bone attaining a
width considerably more than twice as great as their length, and
very large

species,

only

not quite equalling the two flanking series in breadth

teeth of the

;

second series about twice as broad as long, and those of the outer-

most series smaller but considerably broader than long.
Form. 6f Log. Lower Eocene London Basin.
:

38824. Type specimen

London

;

Clay, Isle of Sheppey.

Bowerbdnk

The following

Coll.

species has also been determined on the evidence

of the dentition, but

it is

not represented in the Collection

Pycnodus faba, H. von Meyer, Neues Jahrb. 1847,
Pala3ontogr. vol.

i.

(1848), p. 152,

Eocene (Ironstone);

Altstadt, near

pi.

xx.

p.

:

186, and

figs. 3,

4.—

Mosskirch, Baden.

[Left splenial.]

The following names have

also

been given to detached teeth or

generically and specifically indeterminable fragments of dentition

Pycnodus

affinis,

P.

Matheron (non

France (1878),

pi.

C-17,

fig.

Pictet), Eech. Paleont.

5 (figures only)

Bull. Soc. Geol. France, [3] vol. x. (1882), p.

Cretaceous (Urgonian)

Pycnodus

carolinensis, E.

;

to

:

Midi

E. Arnaud,

;

133.— Lower

Orgon, Apt, Vaucluse.

Emmons, Bep.

Geol. Surv.

~N.

Carolina

96.—Miocene North Carolina.
Pycnodus cylindricus, Pictet & Campiche, Foss. Terrain Cre't. St.
Croix, pt. i. (1858), p. 58, pi. viii. figs. 1-20.— Neoco(1858), p. 244,

fig.

;

mian Switzerland. [Campiche Collection.]
Pycnodus dutemplei, M. Rouault, Comptes Bendus, vol. xlvii.
Miocene St. Juvat, near Dinan, Cotes(1858), p. 100.
;

—

;

du-Nord, France.

Pycnodus funhianus, H. B. Geinitz, Abh. naturw. Ges. Isis,
Dresden, 1883, p. 39, pi. ii. fig. 4.— Phosphate Beds
(Middle or Upper Eocene) Helmstedt, Brunswick.
Pycnodus gosseleti, T. C. Winkler, Archiv. Mus. Teyler, vol. v.
;

(1880), p. 82, woodc. figs.
[Probably not Pycnodont.]

6,

7.— Oligocene

;

Limbourg.
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Pycnodus

hartlebeni,

Roemer,

A.

F.

(1840), p. 109.

Kreidegeb.

Norddeutsch.

Verstein.

— Purbeckian

(Hilsconglom-

erat); Osterwald.

Pycnodus

latior, L. Agassiz, Poiss.

pt.

Foss. vol.

pt.

ii.

(1833), p. 17,

i.

Figure by Faujas

(1844), p. 199.

ii.

St.

Nat. Mont. St.-Pierre, Maestricht (1799),

—

Fond, Hist

pi. xix. fig. 2.

Danian Maastricht, Holland.
Pycnodus mitratus, F. A. Quenstedt, Handb. Petrefakt. (1852),
p. 214, pi. xvi. figs. 11, 12, and Der Jura (1858), p. 782,
;

29.

xcvi. fig.

pi.

— Upper

[Prehensile

temberg.

Corallian

tooth

Schnaitheim, Wiir-

;

Tiibingen

;

University

Museum.]

&

Pycnodus obliquus, Pietet
pi.

viii.

fig.

26.

Campiche,

— Upper

Gault

op.
;

pt.

cit.

(1858), p. 67,

i.

Croix, Switzerland.

St.

[Fragment of splenial Campiche Collection.]
Pycnodus podolicus, Rogowicz (described in Russian Memoir on
Fossil Fishes, Kieff, 1860), quoted by E. von Eichwald,
;

Leth. Rossica, vol.

Alluvium

ii.

(1868), p. 1214.

— Derived

Pycnodus p onticus, E. von Eichwald, Leth. Rossica,
p.

322.

fossils in

Kieff, Russia.

;

—Tertiary;

vol.

iii.

(1853),

Odessa.

Pycnodus pyrifor midens, G. G. Gemmellaro, Studi Paleont. Fauna
Calc. Terebratula janitor N. Sieilia, pt. i. (1868), p. 1, pi. i.
Kimmeridgian Favara, Villabate, N. Sicily.
figs. 1-6.

—

;

[Specifically indeterminable teeth

;

Museum,

Geological

University of Palermo.]

Pycnodus rochebruni, H. Coquand, Descript. Geol.
Senonian
Charente, vol. ii. (1860), p. 97.

—

etc.,
;

Depart.

Sillac,

Cha-

rente, France.

Pycnodus soluntinus, G. G. Gemmellaro,
25.
Kimmeridgian
Favara.

—

able teeth

;

Geological

Pycnodus subcequidens, F.

J.

Neuchatelois (1860),

meridgian

Pycnodus
pi.

A

;

figs.

i.
;

portion of

Museum, University
Pietet, Rept.
p.

66,

pi.

i.

figs.

18-

[Specifically indetermin-

&

of Palermo.]

Poiss. Foss.

xiv.

figs.

2,

Jura

3.— Kim-

Chaux-du-Miiieu, Neuchatel.

transitorius, G. G.

teeth

op. cit.j). 4, pi.

;

7-14.

Gemmellaro,

—Favara.

Geological

op.

cit.

pt.

i.

(1868), p. 2,

[Specifically indeterminable

Museum, University

of Palermo.]

a fish from the Portlandian of Savonnieres-en-

Perthois, Meuse, described under the

name

of

Pycnodus anceps

France, [3] vol. xi. 1883,
probably does not belong to the PycnodontidaB.
(J. Cornuel, Bull. Soc. Geol.

p. 21, pi. ii.),
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Genekically Indeterminable Ceetaceotjs Pycnodonts.

The following species represented in the Collection have been
founded upon very fragmentary evidence and cannot as yet be
generically determined.

Acrotemnus

fab a, Agassiz.

1837-44. Acrotemnus faba, L. Agassiz, Poiss. Foss.
pi. lxvi. a. figs.

vol.

ii.

pt.

1887. Ccelodus faba, K. A. von Zittel, Handb. Palseont. vol.

Type. Group

A

ii.

p.

203,

p.

249.

16-18.

of five teeth

generic and specific

British

;

iii.

Museum.

name based upon

the specimen mentioned

The teeth are smooth and bean-shaped, each with a sharp,
keel-like coronal summit overhanging a slight indent which has a
They may perhaps be the principal
feebly-crimped inferior margin.
below.

lower teeth of a species of Ccelodus.

Form.

%

Sj

Loc. Senonian

Sussex.

:

4584. Type specimen Chalk, Lewes.
0-014 in width.
;

The

largest tooth measures

Mantel! Coll.

Pycnodiis scrobiculatus,

Eeuss.

1845. Pycnodus scrobicidatus, A. E. Reuss, Verstein. bohm. Kreideform.
pt.

i.

p. 10, pi. iv. figs.

15-25.

1845. Pycnodus rostratus, A. E. Reuss, ibid. p. 10, pi. iv. fig. 37.
1845. Pycnodus semilunaris, A. E. Reuss, ibid. p. 10, pi. iv.figs. 43-45.

1856. Pycnodus scrobiculatus, C. E. Fischer, Allg. deutsche Nat. Zeit.
n.

s.

vol.

ii.

p. 138, figs. 8-16.

1856. Ctenoptychius?, C. E. Fischer, ibid. p. 138, figs. 17-20.
1874. Pycnodus semilunaris, St. Zarecznego, Sprawozd, Komisyi.
Fizyjograf. Galicyi, vol.

1875. Pycnodus scrobiculatus,

viii. p.

H. B,

(128), pi.

i.

fig. 4.

Geinitz, Palseontogr. vol. xx. pt.

i.

p. 301, pi. lxv. figs. 22-32.

1878. Pycnodus

Kreideform.

scrobiculatus,
p. 22, pi.

ii.

A. Fritsch,

Rept.

u.

Fische bohm.

figs. 6, 7.

1893. Pycnodus scrobiculatus, A. S.

Woodward,

Geol.

Mag.

[3] vol. x.

p. 492, pi. xvii. fig. 7.

Type. Detached teeth.

The

teeth of this form are tumid and coarsely punctate, apparently

when unworn. They are of very small size, and
have hitherto been found arranged only in three longitudinal series
on a narrow vomer. The median and lateral teeth are about equal
almost conical

in size, and the latter are truncated at their outer border.

Form.
Galicia.

§ Loc. Cenomanian (Lower Plan erkalk):
Senonian

:

Sussex and Kent.

Kosstitz,

Bohemia:

282

ACTINOPTERYGII.

Worn vomerine

49804.

in Geol.

maximum

dentition 0*011 in

Mag.

vol.

[3]

x.

p.

492

;

A.

South eram,

Capron

Sussex.
P. 322.

width, noticed

Chalk,

7

pi. xvii. fig.

Chalk, Charing, Kent.

;

Phacodus punctatus,

Harris

Type.

A

Coll.

Dixon.

1850. Phacodus punctatus, F. Dixon, Geol. Sussex, p. 371,
fig.

Coll.

comparatively minute vomerine dentition, figured ibid.

pi.

xxx.

16.

Worn

teeth

;

Museum.
name based upon

British

generic and specific

mentioned below.
Form. 4* Log. Senonian

:

the indeterminable fossil

Sussex.

25829. The type specimen, comprising three associated principal
teeth and three lateral teeth, all

a punctate surface

worn and thus exhibiting
Dixon

Chalk, Lewes.

;

The following examples of vomerine bones probably belong
Anomceodus

to Ccelodus or to

Coll.

either

:

49803. Imperfect middle portion of vomerine dentition, with closely
arranged, broad, smooth median teeth Chalk, Dorking,
;

Capron

Surrey.

Coll.

P. 3758. Vomerine dentition, described and figured in Geol. Mag.
Upper Green[3] vol. x. (1893), p. 492, pi. xvii. fig. 2
;

sand, Isle of Wight.

P. 7239. Portion of
pi. xvii. fig.

Enniskillen Coll.

vomer much resembling specimen figured
4 Cambridge Greensand, Cambridge.

ibid.

;

Jesson Coll.

46364. Portion of small vomer, with

three series of teeth

;

Cunnington

bridge Greensand.
Several generically indeterminable

examples

dentition of Cretaceous Pycnodonts are also

Coll.

vomerine

of the

known.

Cam-

Specimens

from the Cambridge Greensand, in the Woodwardian Museum,
Cambridge, have been described and figured by the present writer
(Geol.

Mag.

[3] vol. x. 1893, p. 492, pi. xvii. figs. 3, 4)

following have received names
'

;

and the

:

Pycnodus (Typodus) cotteaui, H. E. Sauvage, Bull. Soc. Sci. Nat.
Yonne, vol. xxxiii. pt. ii. (1879), p. 36, pi. ii. fig. 1 (? also
Upper Neocomian Auxerre, Yonne,
splenial, pi. i. fig. 3).

—

France.

:
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Py modus

disparilis, J. Cornuel, Bull. Soc. Geol. France, [3] vol. v.

(1877), p. 614,

pi. xi.

19,

figs.

Haute Marne. [? Gyrodus.']
Py modus het&rodon, L. Didelot, Bull.
(1875), p. 254,

pi. vi.

20.— Neocomian

Wassy,

:

Soc. Geol. France, [3] vol.

—Middle Neocomian;

iii.

near Aix-les-

Bains, Savoy.

Pycnodus heterotypus,

613,

12-18.— Neocomian

xi. figs.

pi.

Geol. France, [3]

Soc.

Cornuel, Bull.

J.

vol. v. (1877), p.

Wassy and Yallerest, Haute Marne.
Pycnodus irregularis, H. E. Sauvage (non Quenstedt), Bull. Soc.
Sci.

Nat. Tonne, vol. xxxiii.

fig. 7.

— Cenomanian

Pycnodus quadratifer,
vol. v.

J.

pt.

pi.

(1879), p. 44,

ii.

i.

Seignelay, Yonne, France.

;

Cornuel, Bull. Soc. Geol. France, [3]

(1877), p. 615,

22.— Neocomian

21,

pi. xi. figs.

Wassy, Haute Marne.
Ellipsodus incisus, J. Cornuel, ibid. p. 617,

Upper Neocomian

;

pi. xi. figs.

Uranoplosus arctatus, E. D. Cope, Journ. Acad. Nat.
[2] vol. ix. (1894), p. 445, pi. xx.

ceous

;

26, 27.

[Type of Ellipsodus, Cornuel.]

Wassy.

fig.

Sci. Philad.

8.— Lower

Creta-

Oklahoma, U.S.A.

Uranoplosus cotteaui, H. E. Sauvage, Bull. Soc.
vol. xxxiii. pt.

ii.

(1879), p. 47,

pi.

Sci.
fig.

i.

Nat. Yonne,
1.

[Type of

Uranoplosus, Sauvage.]

Uranoplosus flectidens, E. D. Cope,
fig. 9.

— Lower Cretaceous

;

(1894), p. 446,

loc. cit.

pi.

xx.

Oklahoma, U.S.A.

Other indeterminable Cretaceous teeth which seem to be Pycnodont are also

named

as follows

:

Sphcerodus crassus, L. Agassiz, Poiss. Foss. vol.
p. 15, pt.

ii.

(1844), p. 212,

Figures by Faujas

Maestricht (1799),
tricht, Holland.

pi.

Sphwrodus

71-73.

xix.

3, 5.

figs.

torn.

pt.

cit.

— Greensand

tenuis, A. E. Eeuss, Yerstein.

(1845), p. 9.

ii.

pt.

figs.

(1833),

i.

101-108.

Fond, Hist. Nat. Mont. St.-Pierre,

St.

Sphosrodus mitrula, L. Agassiz,
pi. lxxiii. figs.

lxxiii.

pi.

— Planerkalk;

;

—Danian

ii.

;

Maas-

(1844), p. 214,

Eegensburg, Bavaria.

bohm. Kreideform.

pt.

i.

Bohemia.

The Cretaceous teeth commonly described under the provisional
name of Ancistrodon (F. Boemer, ex Debey, MS., Kreidebild.

generic

Texas, 1852, p. 30) or Ankistrodus (L. G. de Koninck, Bull. Acad.

Eoy. Sci. Belg. [2] vol. xxix. 1870, p. 77) are also probably for the
most part the prehensile teeth of Pycnodonts. Some of the Tertiary

—

—
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forms, however, bear more resemblance to the pharyngeal teeth of
certain bony fishes, as maintained
geol. Ges. vol.

xxxv. 1883,

by W. Dames

(Zeitschr. deutsch.

p. 658).

Such teeth are exhibited in the front of the mouth of a specimen
from Mount Lebanon, in the Court Museum,

of Xenojpholis carinatus

Vienna
tion

;

and the following specimens are preserved in the Collec-

:

P. 7460.

A

comparatively large tooth, slightly constricted and

crimped at the base

crown

of the

Chalk, Lewes.

;

Presented by Rev, T. Wiltshire.

49956. Smaller tooth, described and figured in Proc. Geol. Assoc,
vol. x. (1888), p.

330,

pi.

i.

fig.

10

;

Lower Chalk, Lewes.

Capron
dental crown

P. 335. Still smaller

;

Chalk, Hart Hill, Charing,

Harris

Kent.

The following Cretaceous forms
been named

also

Coll.

Coll.

of these prehensile teeth have

:

Ankistrodus splendens, L. G. de Koninck, Bull. Acad. Roy.
Belg.

vol.

[2]

Senonian

;

xxix. (1870),

Meudon, near

Sci.

1-3.— Upper
[Geological Museum,

78,

p.

Paris.

figs.

University of Louvain.]

W. Dames,

Ancistrodon libycus,

Zeitschr.

deutsch. geol.

Ges.

—

xxxv. (1883), p. 663, pi. xix. figs. 6-8. Senonian
[Palseontological Museum,
Gassr-Dachel, Libyan Desert.
vol.

;

Munich.]
Ancistrodon mosensis,

— Senonian

;

Ancistrodon teocanus,

W. Dames,

ibid. p.

662,

pi. xix. figs. 4, 5.

Aix-la-Chapelle and Maastricht.

W. Dames,

ibid. p.

664.

Ancistrodon

F. Eoemer, Kreidebild. Texas (1852), p. 10, pi.

Senonian
Breslau.]

;

Texas.

[Geological

i.

fig.

sp.

10.—

Museum, University

of

;
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Family
Trunk fusiform

or

not

elongate,

much

laterally

compressed.

Cranial and facial bones moderately robust, externally enamelled,

and opercular apparatus complete mandibular suspensorium nearly
and gape of mouth wide snout not
produced
premaxillae in contact mesially and usually separate
marginal teeth conical, and larger than the inner teeth. Notochord
;

vertical or inclined backwards,

;

;

;

usually persistent, the vertebrae very rarely more than incomplete
rings.

Pin-rays robust, articulated and divided distally

Dorsal

conspicuous.

fin

short and acuminate.

;

fulcra

Scales rhombic,

sometimes with rounded postero-inferior angle.
Synopsis of Genera.
I.

Vertebral ossifications wanting or in form
of separate pleurocentra and hypocentra,

sometimes fused into rings.
(a)

Scales thick.

Trunk more or

less elongated

marginal

;

teeth large, inner teeth minute and

clustered

anal

:

dorsal fin in advance of

;

caudal fin forked

;

scales pec-

deepened

not

on flank,
narrow ventrally
Ditto, but trunk deeper, vertebral elements usually more robust, and teeth
tinated,

smaller

anal

;

(p.

286).

Heterolepidotus

Trunk robust; dorsal
not

JEugnathus

caudal

much

fin

fin in"

forked

(p.

304).

advance of
flank-scales

;

deepened, ventral scales

nearly or quite as deep as broad ....

Trunk elegantly fusiform

;

Allolepidotus

(p.

315).

external bones

highly ornamented with ridges

;

mar-

ginal teeth very small and regular
dorsal fin in advance of anal
fin

forked

elongated,

;

scales all

caudal

;

narrow and

marked with longitudinal

furrows

Ptycholepis (p. 316).

(b) Scales thin.

Caudal
pleurocentra and hypocentra
never annular marginal teeth large,
;

splenial

teeth

smaller,

but

long,

slender and clustered; dorsal fin in

advance of anal
scales

;

caudal

tuberculated and

fin

forked

;

most with

peg-and-socket articulation

Osteorachis

(p.

324).

;;
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Caudal

and hypocentra
marginal teeth large,
teeth much smaller and

pleurocentra

never annular
splenial

;

mostly in single series dorsal fin in
advance of anal caudal fin forked
scales smooth or delicately pectinated,
deeply overlapping
Ditto, but dorsal fin opposed to anal ....
Caudal pleurocentra and hypocentra in
form of alternating complete rings;
dentary teeth large, maxillary and
splenial teeth much smaller and in
;

;

;

Caturus

(p.

329).

Callopterus (p. 351).

a single close series; dorsal fin in

advance of anal

;

caudal

fin

forked

Eurycormus

scales deeply overlapping
II.

352).

(p.

Vertebral ossifications in the form of solid
discs.

External bones

much ornamented and

roof

cranial

without

elevations

marginal teeth large and regular;
scales

thick,

with

peg-and-

feeble

socket articulation, not deepened on

the flank, very narrow ventrally ....
III. Vertebral ossifications uncertain,

Neorhombolepis

(p. 355).

but pro-

bably rings.

Much

resembling Neorhombolepis, but dif-

fering especially in the development

of a pair of elevations on the cranial

roof immediately behind the eyes

Genus

W.

.

Lophiostomus

(p. 358).

EUGNATHUS, Agassiz.

[Poiss. Poss. vol.

Syn. Lissolepis, J.

.

ii.

pt.

ii.

1844,

l

p. 97. ]

Davis, Ann. Mag. Nat. Hist. [5] vol.

xiii.

1884,

p. 448.

Isojpholis,
p.

K. A. von

Zittel,

Handb.

Palseont.

vol.

iii.

1887,

216.

Trunk elongate-fusiform.
External bones feebly ornamented
with tuberculations or rugae teeth relatively large and spaced on
the dentary, smaller and more closely arranged on the margin of
the upper jaw, minute and almost granular on the inner bones, in
;

1

The name Eugnathus appears to have been first quoted, but without
by Sir P. Egerton, London & Edinb. Phil. Mag. [3] vol. viii. 1836,

definition,
p.

368.
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more than one series over the whole of the splenial preoperculum
smooth and narrow suboperculum of moderate size, about half as
large as the nearly rectangular operculum, and with a short
;

;

ascending process at
sheath of the

its

Ossifications in the

antero-superior angle.

notochord observed only in the largest species

Fulcra

ossified ribs slender.

biserial,

well-developed on

except the pectorals, on which they are feeble.
exceeding the pelvic
dorsal

and anal

fins

fins in

size,

all

the fins

much

Pectoral

but the latter well-developed

;

triangular in shape, the former arising opposite

or immediately behind the pelvic fins

;

caudal

fin forked.

Scales

and a feeble
peg-and-socket articulation
superficial ganoine smooth on the
anterior half of each scale, passing on part of the body into transverse rugae and crenulations posteriorly; principal flank-scales
rarely, and then only in part, deeper than broad, several series of
ventral scales much broader than deep postclavicular scales large
no enlarged scales on the dorsal ridge or in the region of the anus.
thick,

with a narrow overlapped border, an inner

rib,

;

;

Lateral line inconspicuous.

A

description of the skeleton of Eugnathus will equally apply to

which differs only in minor particulars.
The chondrocranium is well ossified, and the basicranial axis is
straight.
The basioccipital exhibits on its posterior face a deep

Heterolejpidotus (see p. 304),

conical fossa for the notochord

marked by a
no basicranial

is

and the

;

inferior aspect of the

slight longitudinal groove,

canal.

A

though there

robust ossification

is

bone

apparently

conspicuous both in
Nearly the whole of

is

the postfrontal and in the prefrontal region.
the base of the skull

is

sheathed by a large parasphenoid, which

appears to terminate in advance of the occiput and exhibits a pair
of long basipterygoid processes.

In front of the

latter the para-

sphenoid bears a long, lenticular patch of minute granular teeth.

The vomers

are unsatisfactorily

and conical teeth appears

known, but a cluster of larger short
them they are certainly

to belong to

:

The membrane bones of the cranial roof
form a continuous shield, which is nearly flat.
The parietals
are small and short, meeting in a remarkably wavy suture which
makes them an unsymmetrical pair.
These are flanked by the
squamosals, which are somewhat longer and form the posterolateral angles of the cranial roof.
The frontals are very large,
broad behind but attenuated in front; and the median suture
between them is more or less wavy in its hinder portion. The

paired in Heterolepidotus.

postfrontal

between

it

is exposed at the anterior end of the squamosal, and
and the prefrontal there extends a series of about three

supraorbital plates.

The cheek

is

completely

covered with thin
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plates.
There are two very large suborbitals (or postorbitals)
immediately in front of the preoperculum, and there is a circumorbital ring of small plates of irregular size.
At least one large

preorbital plate

may

The maxilla

be noticed.

also

comparatively

is

and narrow, somewhat deepened behind and with a

robust, long

stout inwardly directed process near

hinder margin

is

its

Its

anterior extremity.

excavated by a sharp re-entering angle, and the

Above the posterior
half of the bone is a long narrow supramaxilla, which is pointed in
front but truncated behind.
The premaxilla is antero-posteriorly
extended, not deepened, but with a short narrow process rising
upwards near the middle of its superior border. The hyomandioral

margin

bular

is

straight or slightly concave.

is

elongated,

much

laterally compressed,

and with a large

Its long axis is only

process for the support of the operculum.

expanded lower extremity meets both the
The ]atter is an elongated triangular
bone, its narrow base turned upwards in contact with the hyomandibular, its thickened apex apparently extending to the articular
condyle of the quadrate. The entopterygoid is a large laminar bone
slightly arcuated,

and

its

quadrate and the symplectic.

covered on the oral face by minute granulations resembling those

The ectopterygoid and palatine

of the parasphenoid.
certainly

known.

-The mandible

region, but the limits of the

is

much deepened

coronoid bone are rarely observed

shown

is

of moderate size, meeting the dentary in a

in the original of fig. 34, p. 293.

this elevation,

symphysis

it

;

The dentary

wavy

suture in the

the front part of

itself also rises in

The

bears a single series of large conical teeth.

extended into the coronoid elevation,

laminar bone behind, but

and strengthens the
minute, those in
is

it

but rapidly tapers and becomes very narrow at the

splenial, also partly

ceratohyal

;

The angular element

is

coronoid region.

not

are

in the coronoid

its

much

thickened in front, where

mandibular symphysis.

Its

is

a thin

it

enters

teeth are

hinder portion being mere granulations.

all

The

very large, deep and laterally compressed behind, but

apparently depressed in front so that

its inferior

narrow flattened horizontal expansion.
small and thin the hypohyal on each
square and much thicker bone.
;

The branchial arches
specially characteristic of

are

delicate

modern bony

border exhibits a

The triangular epihyal
side

is

a

still

and exhibit the
fishes.

is

smaller, but

They bear

channel
a

much-

spaced series of large slender gill-rakers, which are straight and
acutely pointed.

apparatus

PART

is

III.

The basibranchials are

complete

:

slender.

The opercular

the branchiostegal rays are laminar
T7

;

and
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there

is

a large gular plate covering the whole of the space between

the mandibular rami in front of them.

The notochord

is persistent, but there are usually some traces
and pleurocentra, and these are often robust in the
larger individuals.
In the abdominal region there are slender ribs
loosely articulated with short prominences on the hypocentra
and

of hypocentra

;

there

is

known

the series of large free neural spines, so well

in

•Caturus, extending as far as the anterior portion of the dorsal fin.

In the caudal region the neural and haemal arches are stout, and
the haemal spines

the base of the

at

caudal fin

somewhat

are

expanded.

A

single pair of transversely extended supratemporal plates over-

laps the occiput,

and immediately behind

observed the exposed

is

portion of a pair of large triangular post-temporals, which support

the pectoral arch.

The

arched

relatively very large.

clavicle is

supraclavicle

is

long and narrow, and the

The

latter element

is

contracted and thickened above, with a considerable outer lamina

where

mesially, and tapering to a delicate point below

On

fellow of the opposite side.

its

The

are several longitudinal rugae.
are not satisfactorily

known

;

but

The

167, PI. III.

fig.

clear that the

much

pelvic fin-supports are irregularly hourglass-shaped,

fig. 3).

its

like those of Ophiopsis

hindermost basal being the

3), the

expanded proximally than

meets

and basals
immediate

scapula, coracoids,

it is

supports of the pectoral fin-rays were
(p.

it

antero- superior angulation there

distally, as

shown

Conspicuous biserial fulcra appear on

largest.

much more

in Caturus (PI.
all

the

IX.

fins.

Thick rhombic ganoid scales cover the whole of the trunk, and
are arranged in regular oblique series except immediately at the

base of the caudal

fin,

where the

covering the base of the rays.

last

Each

inner face with a vertical median rib
are also united

by a peg-and-socket

large postclavicular scales

is

;

row
scale

is

is

directly related to

strengthened on

its

and the principal flank-scales

articulation.

A

series of four

connected with the clavicle.

None

of

the ordinary scales, however, are enlarged either along the dorsal

The

position of the latter

close to the origin of the anal fin is indicated

by coprolitic matter in

margin or in the region of the anus.

Some of the ventral
much subdivided.

no. 48006.
fins are

scales in the region of the pectoral
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Eugnathus orthostomus,
[Plate IV.

1

fig.

PI.

Y.

fig. 1.]

Koenig, Icon.

1825. Lepidosteus? dentosus, C.
fig.

;

Agassiz.

Foss. Sect.

pi.

xii.

140.

1842-44. Eugnathus orthostomus, L. Agassiz, Poiss. Foss.

vol.

pt.

ii.

ii.

p. 98, pi. lvii a.

1839-44. Eugnathus speciosus, L. Agassiz,

[Head

ibid. p. 100, pi. lvii.

and scales Oxford Museum.]
1844. Eugnathus scabriusoulus, L. Agassiz,
[Jaws, etc. British Museum.]
;

ibid.

p.

105 (name only).

;

Type. Nearly complete

The type

fish

;

British

Museum.

species, attaining a length of

about 0*6.

Length of

head with opercular apparatus equalling about one-quarter, and
maximum depth of trunk about one-fifth of the total length of the
fish

;

depth

minimum width

of caudal pedicle equalling half the

Head

of the trunk.

maximum

elongated, the roof of the skull being

about three times as long as

its

width at the occiput, and

external bones smooth or with few small tuberculations

all

the

hinder

;

two -thirds of maxilla bearing comparatively small and slender
elongated teeth, with stouter conical teeth in front and on the
premaxilla supram axilla much more than half as long as maxilla ;
dentary bone with few widely spaced, large, stout teeth splenial
;

;

teeth small; operculum almost as broad as deep.

Dorsal

fin

as

deep as long, with about 16 rays, arising in advance of the middle
point of the back

;

origin of pelvic fins exactly opposite to that of

the dorsal, and the relatively small anal

fin,

with about 9 rays,

arising at the posterior termination of the latter.

Scales richly

ornamented in the abdominal region, smooth on the caudal pedicle
a few anterior flank-scales slightly deeper than broad.

Form.

Sf

Loc.

Lower Lias

:

Dorsetshire.

All the following specimens were obtained from the neighbour-

hood of Lyme Regis
P. 465.

:

Type specimen described and figured by Agassiz,
The small teeth in front of the mandible noted

loc. cit.

in the

original description are evidently those of the splenial bone,

and other specimens prove that the enlargement

of the

teeth does not take place in the middle of that bone, but

at

its

anterior extremity.

there are remains

In the crushed ventral region

of the squamation of

apparently swallowed.

a small

fish,

Egerton Coll.

v2
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P. 3639.

A

fish, with more imperfect anal and
The crushed cranium is exposed from below,

larger

slightly

caudal

fins.

and the maxilla
point

is

complete, only broken across at one

the large teeth are conspicuous on the prem axillae,

;

as also on the left dentary

;

and below the mandible the
There are
is displayed.

great extent of the gular plate

indications of slender ribs in the abdominal region,

the fish seems to have swallowed a Pholidophorus.

squamation

is

well preserved, and the dorsal fin almost

EnnisMllen

complete.
P. 3642.

A

smaller

and
The

more

fish,

fractured,

Coll.

showing much of the

abdominal squamation from the inner aspect and displaying the robust peg-and-socket articulation of the flankEnniskillen Coll.

scales.

38120. Fish about 0*42 in length, shown from the ventral aspect.

The marginal

apparatus, and
Both the pectoral and pelvic
fins exhibit fulcra, and these on the latter are distinctly
shown to be biserial. Each pelvic basipterygium seems to
have been much expanded proximally, and contracted to
Purchased, 1864.
a very narrow distal end.
dentition, branchiostegal

paired fins are well shown.

38119.

A

similar specimen with

more displaced squamation and
fin.
The fulcra on

with few teeth, but showing the anal

the pectoral fins are relatively small, those on the pelvic
fins

and anal

fin

well developed and biserial.

Some

scales

in the abdominal region exhibit the peg-and-socket articu-

Purchased, 1864.

lation.

47043. Equally large

fish,

much

fractured, showing the head from

the dorsal aspect, the trunk in side view, and wanting the

caudal

last

;

Purchased, 1875.

fin.

Two

P. 2027, P. 2034.

imperfect specimens about as large as the

one displaying several head-bones in side view, part

of the paired fins with fulcra, and some well-preserved
scales

;

the other vertically crushed,

wanting

all

much

the fins except the caudal.

fractured,

and

Egerton

Coll.

38735. Another imperfect specimen, showing displaced bones of
head and wanting median fins.
Purchased, 1865.
P. 3633 a.

Two

imperfect specimens, the

first

showing the robust

hsemal spines at the end of the caudal pedicle, the second
exhibiting the jaws and branchiostegal apparatus.
EnnisJtillen Coll.
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P.

3633 b. Head, pectoral fin, and anterior squamation of a large
fish, exhibited from the left side and shown of the natural
in

size

IY.

PI.

Many

1.

fig.

of the bones are well

and are indicated in the figure by the lettering.
There are very few traces of a tubercular ornament,
displayed,

apparently confined to the supratemporal, post-temporal,

and operculum, though a few isolated tubercles
on the cranial

and some

spicuous,

The

roof.
of

the anterior flank-scales are deeper

than broad.
P. 3633

C, d.

A

also occur

postclavicular scales are con-

EnnisJcillen Coll.

small fish about 0-32 in length, very fragmentary,

and another more imperfect small specimen.
Enniskillen Coll.
P.

3634

f.

Small head apparently referable to young of

this species,

but not so much elongated as in the typical adult

fishes.

Enniskillen Coll.
P. 509.

Imperfect right mandibular ramus and maxilla, with re-

mains of surrounding bones and scales the undescribed
type specimen of the so-called Eugnathus scabriusculus,
;

Agassiz,
size in

P. 865.

The specimen

loc. cit.

PL Y.

is

shown

the natural

of

Egerton

fig. 1.

Fragment of head showing jaws,
ciosus by Agassiz.

Coll.

Eugnathus spe-

labelled

Egerton

Coll.

Fig. 34.

cor

Eugnathus orthostomus
ag.,

angular;

P. 870.

;

left

mandibular ramus, inner aspect.

art., articular;

cor.,

coronoid

;

d.,

dentary;

[No. P. 870.]

spl., splenial.

Left mandibular ramus, inner aspect, probably

As shown by the accompanying

species.
(fig.

34),

{cor.),

the

dentary

distinguished,

angular
{d.),

{ag.),

articular

{art.),

and splenial elements

of this

illustration

coronoid

{spl.)

can be

Egerton Coll.

—
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-

Eugnathus philpotse,
[Plate V.

Agassiz.

fig. 2.]

1839-44. Eugnathus philpotice, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p. 101, pi. lviii.

1839-44. Eugnathus polyodon, L. Agassiz,
[Imperfect head

;

ibid. p.

104, pi.

lviii a. fig. 2.

Oxford Museum.]

1844. Eugnathus opercularis,

L. Agassiz,

[Fish

ibid. p. 104.

;

un-

known.]
1868. Eulepidotus sauroides, Sir P. Egerton, Quart. Jo urn. Geol. Soc.
vol. xxiv. p. 503.

[Nearly complete

fish

;

British

1872. Heterolepidotus sauroides, Sir P. Egerton, Figs.

Organic Remains, dec.
1887. Ophiopsis sauroides,

(Mem. Geol. Surv.),
K. A. von Zittel, Handb.
xiii.

Museum.]

&

Descript. Brit.

no. 3, pi.

iii.

Palssont. vol.

iii.

p. 217.

1890. Eugnathus philpotce,

Woodward &

Sherborn, Catal. Brit. Foss.

Vertebrata, p. 79.

Type. Fish, wanting jaws

A

;

Oxford Museum.

larger species than the type, attaining a length of about 0'7,

and with a relatively deeper, dorsally-arched abdominal region.
Length of head with opercular apparatus not exceeding the
maximum depth of the trunk, and contained nearly five times in
the total length of the fish. Head short and broad, the roof of the
skull being less than twice as long as its width at the occiput, and
all the external bones smooth or with few small tuberculations
maxillary teeth numerous and slender, those of the premaxilla and
dentary much larger, fewer, and more robust, but attenuated to a
splenial teeth small
slender, more or less curved point
operculum
Fins as in the type species, but the anal
as broad as deep.
apparently somewhat more remote. Scales relatively larger than
;

;

in the type species, usually less conspicuously ornamented, otherwise
similar.

Some specimens

(e.

g. no. P. 2021) prove that in this species

there are ossifications in the sheath of the notochord.

Form.

Sf

Loc.

Lower Lias

:

Dorsetshire.

All the following specimens were obtained from the neighbour-

hood of Lyme Regis
P. 3577.

A

fine

:

specimen, nearly complete, about 0*7 in length.

The long slender mandibular

teeth are conspicuous.

Enniskillen Coll.
P.

3576.

An

equally large

fish,

more fractured and somewhat

ETTGNATHTD^.
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.

deepened by distortion; noticed by Egerton,

loc. cit.

1872,

under the name of Heterolepidotus sauroides.
EnnisMllen
P.

Another large

559.

fish

with fractured

tail

Coll.

and imperfect

ventrally, the type specimen of Heterolepidotus sauroides,

Egerton.

40350.

A

Egerton

Coll.

more imperfect large specimen displaying the maxilla
and mandible with dentition, and also the paired fins with
Purchased, 1867.

fulcra.

P. 2019. Imperfect remains of head

and trunk of another large fish.
Egerton Coll.

P.

3634 h, P. 3640. More imperfect remains of head and trunk of
two large specimens, the first displaying upper and lower
EnnisMllen

teeth.

Coll.

P. 2021. Hinder portion of head and remains of anterior portion of

abdominal region, displaying the pectoral

fins

and well-

developed hypocentral ossifications in the axial skeleton.

Egerton

Coll.

P. 7522. Much-fractured specimen displaying hinder half of head,

remains of dorsal and pectoral
of the

fins,

squamation, and some

abdominal hypocentra.

Harford

Coll.

P. 3578. Fish about 0*56 in length, with partly displaced squamation and crushed head.

40349.

An

equally

The

dorsal

and caudal

fins are

shown.

Enniskillen Coll.

large fish,

more fragmentary, crushed from

especially well

above, displaying the roof of the skull and the right
pectoral

Purchased, 1867.

fin.

P. 1543. Crushed head and part of abdominal squamation of

Egerton

similar fish.

P. 3629.

Head

of similar

specimen, vertically crushed.

a

Coll.

The bran-

and the left maxilla and mandibular
ramus are well shown, with the characteristic teeth.
EnnisMllen Coll.
chiostegal

rays

38104. Equally large head with opercular apparatus in side view.
The form and proportions of the opercular bones are well

shown (PL Y.

fig. 2),

but the rostral region

and part
is

of the dentition is preserved,

destroyed.

Purchased, 1864.
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fins, and some anterior
The supratemporals are finely

P. 4233. Vertically crushed head, pectoral

from above.

scales, seen

tuberculated.

Imperfect

19483.

EnnisJcillen Coll.

about 0*47 in length, vertically crushed,

fish

displaying some of the slender neural spines and ribs of

the axial skeleton, and the biserial fulcra on the dorsal

fin.

Purchased, 1845.
P.

3634

Two

3641.

a, b, P.

equally large imperfect specimens, and

one smaller individual

showing head from the infero-

lateral aspect.

P.

3634

EnnisJcillen Coll.
fish

about 0-43 in length, and a smaller

distorted specimen.

EnnisJcillen Coll.

c, d.

Imperfect

38122. Small specimen about 0*32 in length, much crushed and
Purchased, 1864.
imperfect.

3638 a. Two small specimens
shown from the ventral aspect.

vertically crushed

P. 2035, P.

Egerton
P. 3634 g. Remains of small head, pectoral

Sf

fin,

3

scales,

probably

EnnisJcillen Coll.

Eugnathus minor,
fig.

EnnisJcillen Colls.

and

of this species.

[Plate IV.

and

;

Plate V.

fig.

3

Agassiz.
;

Plate VI.

fig. 1.]

1839. Eugnathus minor, L. Agassiz, Neues Jahrb. p. 118.
1839-44. Eugnathus minor, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p. 103, pi. lviiia. fig. 1.

Type. Portion of head and trunk

A

moderate

species of

size,

;

Oxford Museum.

attaining a length of about 0*35.

of

head with opercular apparatus not much exceeding the

maximum

depth of the trunk, and contained somewhat less than

Length

four times in the total length of the

fish.

Head comparatively

broad, the width of the roof of the skull at the occiput equalling

about one-half of
stouter in front

;

length

its

small tuberculations

;

;

external bones smooth or with few

maxillary teeth small, slender behind and

premaxillary teeth larger and robust

teeth stout and well-spaced, relatively smaller and

;

dentary

more numerous

than in the type species, and splenial teeth small ; operculum
Pins and squamation as in the
considerably deeper than broad.
type species.

Form.

Sf

hoc.

Lower Lias

:

Dorsetshire.

—
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The following specimens were
hood of

Lyme

Eegis

all

obtained from the neighbour-

:

P. 2030. Nearly complete fish, with crushed head,
thirds the natural

PL VI.

size in

fig. 1.

proportions are indicated and

obliquely distorted, but

its

part of the dentition

well shown.

is

shown of twoThe head is

The maxilla (mx.)

small and slender teeth increasing in stoutness

bears

forwards, and the horizontally extended premaxilla (jpmx.)
close series of eight or nine

shows a

dentary bone also exhibits
large

tively

and

stout

its

robust teeth; the

sparse series of compara-

The cheek-plates and

teeth.

opercular bones are crushed beyond recognition, and the

squamation behind

is

much

Portions of

displaced.

the fins are shown, but only the caudal fin

Two

smaller,

all

well pre-

Egerton Coll.

served.

P. 2031-33.

is

specimens somewhat smaller, and a third

Wanting the caudal

nearly complete, distorted a

fin.

little

The

fish, still

specimen

first

is

in the caudal region,

and with good squamation ; the second wants the greater
of the skull and jaws
the third displays the
opercular bones and the dentition of maxilla and dentary.
part

;

Egerton
P.

3630, P. 3636-38, P. 4234.

Five

specimens

imperfect, varying in length from

033

exhibiting part of the dentition.
P.

3634

A

Coll.

more or less
and all

to 0-23,

Enniskillen Coll.

and disturbed specimen, showing some
of the head.
The hyomandibular is
shown to be a laterally-compressed, expanded bone and
the left mandibular ramus (PL IV. fig. 3), with its elevated

e.

distorted

scattered

bones

;

coronoid region,

is

well exposed.

Some

of the scales

exhibit a robust peg-and-socket articulation.

Ennish'llen Coll.

38526.

A small distorted

fish,

the trunk chiefly shown in impression.

Part of the roof of the skull, the

left

dentary bones are exhibited; and there

maxillary and
is

portion of vertebral column, probably of the

which seems to comprise
sheath.

a displaced

same

fish,

ossifications in the notochordal

Purchased, 1864.

48006. Imperfect fish, ventral aspect, displaying branchial arches,
the very small anterior ventral scales, and a coprolite at
the origin of the anal

fin.

Purchased, 1877.
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A

35055.

much-fractured small

Purchased, 1860.

fish.

P. 871. Greater part offish, about 0*15 in length.
P. 3628. Imperfect

Egerton

Coll.

head and opercular apparatus with part of the

shown of the natural size in PI. V.
The operculum (op.) exhibits the form characof the species
the cranial roof and portions of

anterior squamation,
fig.

3.

teristic

;

the jaws are also well shown.

Head and

P. 864.

Enniskillen Coll.

anterior portion of a typical fish.

Egerton Coll.

P. 6062. Small head and anterior portion of trunk.

Presented by F. Harford, Esq., 1889.
P. 868, P. 3627, P.

head
P.

in

3634 k. Three small specimens exhibiting the

an imperfect

Egerton

state.

Sf

Enniskillen Colls.

3631. Imperfect head with relatively large teeth, and other

fragmentary remains.

Enniskillen Coll.

Remains of head, opercular apparatus, postclavicular
and pectoral fin, perhaps of an unusually large

P. 36341.

scales,

Enniskillen Coll.

individual of this species.

P. 3638 b. Fish with imperfect head, wanting jaws and caudal

doubtfully

ascribed

to

this

unusually finely ornamented.

W.

scales

fin,

are

Enniskillen Coll.

Eugnathus serratus
1884. Lissolepis serratus, J.

The

species.

(Davis).

Davis, Ann. Mag.

Nat. Hist. [5]

vol. xiii. p. 449, pi. xvi.

1890. Eugnathus serratus,

Woodward &

Sherborn, Catal. Brit. Foss.

Vertebrata, p. 79.

Type.

Fish wanting dorsal

fin

;

James W. Davis

Collection,

Chevinedge, Halifax.

A

species

of

differing only from
more numerous mandithe comparatively deeper abdominal region and

moderate

Eugnathus minor in
bular teeth,

in

more slender caudal
This

is

Form.
P. 2028.

its

size,

apparently

relatively smaller,

pedicle.

the type species of the so-called Lissolepis.
6f

Loc.

Lower Lias

:

Dorsetshire.

A

somewhat elongated specimen, crushed and fractured,
The specimen
of this species; Lyme Regis.
bears the MS. name, Eugnathus fusiformis, in Egerton's
and probably
handwriting.

Egerton

Coll..
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Eugnathus

altus,

[Plate VI.

Type. Imperfect

A

fish

sp.

nov.

2.]

Museum.

British

;

fig.

species of moderate size, similar iu proportions to E. serratus.

All the marginal teeth slender and in close series, but those of the

dentary

much exceeding

relatively smaller than in

Form.
P. 2029.

Sf

Loc.

those of the maxilla in

any

Lower Lias

:

Scales

size.

of the foregoing species.

Dorsetshire.

The type specimen shown of two-thirds the natural size
in PI. VI. fig. 2 Lyme Regis.
The bones of the head
are displaced and scattered, but some are well shown.
The dentary (d.), maxilla (mx.), and premaxilla (pmcc.)
;

exhibit long, slender teeth

;

while portions of the inner

The

bones of the mouth are covered with granular teeth.

form of the hyomandibular
and the suboperculum (s.op.)

is

(Jim.)
is

(cl.) is

ribbing on the outer face
pectoral, pelvic, dorsal,

while the anal

fin is

scales are deeper

;

Behind the opercular
showing vertical

displayed,

but only fragments of the

and caudal

fins

are preserved,

wanting. Some of the anterior flank-

than broad, and the ornament does not

entirely disappear until the series at the hinder

the dorsal

[Plate VII.
1843-44. Pholidophorus hastingsice,
i.

Coll.

(Agassiz).

fig. 1.]

L. Agassiz, Poiss. Foss.

vol.

ii.

p. 284, pi. xliia. fig. 1.

Type. Imperfect

A very

end of

Egerton

fin.

Eugnathus hastingsiae

pt.

shown,

seen to bear an ascending

process at its antero-superior angle.

apparatus the clavicle

also well

fish

;

British

Museum.

small species, attaining a length of about 0*1.

Length of
head with opercular apparatus equalling about one-quarter, and
maximum depth of trunk scarcely more than one-sixth of the total
length of the fish;
half

the

maximum

maximum width

of caudal pedicle equalling

Head

depth of the trunk.

the external bones almost or quite smooth

elongated, and

mandibular teeth few
and stout, maxillary teeth closely arranged and slender operculum
very slightly broader than deep.
Fins as in the type species.
;

;

Scales very feebly ornamented in the anterior abdominal region,

smooth and not serrated in the caudal region.
Form. <$f Loc. Lower Lias Leicestershire and Warwickshire.
:
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Type specimen, wanting the head and

P. 3594.

dorsal margin, and
the " lateral line " so conspicuously as

not exhibiting

indicated in the drawing published

by Agassiz

on-Soar.
P.

887

a.

Another

;

Barrow-

EnnisJcillen Coll.

less

imperfect specimen, shown of the natural

in PI. VII.

fig. 1
locality unknown, but probably
from Barrow-on-Soar. The definition of the species given
above is based upon this specimen. The teeth are very

size

;

imperfectly displayed.

Impressions of the neural arches
above the notochord are distinct, and there are also traces

of ribs besides the robust haemal arches at the base of the

caudal

Egerton Coll.

fin.

P. 888. Another larger specimen about 0*1 in length

Barrow-on-

;

The opercular and branchiostegal apparatus
especially well shown, and all the fins are preserved.

Soar.

is

Egerton Coll.
P. 6096.

Remains

of head, opercular apparatus,

probably of this species

Lower

;

and pectoral arch,

Lias,

Wilmcote, near

Stratford-on-Avon.
Presented by the Rev. H. E. Lowe, 1889.

Eugnathus microlepidotus,
1833.

Agassiz.

Urceus microlepidotus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

p. 12.

1839. Eugnathus microlepidotus, L. Agassiz, Neues Jahrb. p. 118.
1844. Eugnathus microlepidotus, L. Agassiz, Poiss. Foss. vol. ii. pt.

ii.

p. 104.

1863. Eugnathus microlepidotus, A.

Wiss., math.-phys. CI. vol.

Type. Imperfect fish

A

species

;

Wagner, Sitzungsb.

ix. p.

Palseontological

of moderate

size,

k. hay.

Akad.

673.

Museum, Munich.

attaining a length of about 0'4.

Length of head with opercular apparatus much exceeding the
maximum depth of the trunk, and contained about four times in
the total length of the fish. Head elongated and the external bones
conspicuously ornamented with tubercles and delicate rugse teeth
on the dentary bone large and very robust. Fins apparently as in
Principal scales completely covered on their
the type species.
exposed face with a delicate striate ornament.
A fish from the Lithographic Stone of Cirin, Ain, France, not
readily distinguished from this species, is named Eugnathus jorcelongus by V. Thiolliere, Ann. Sci. Phys. & Nat. Lyon, [2] vol. iii.
;
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(1850), p. 150, and Poiss. Poss. Bugey, pt. ii. (1873), p. 19.
type specimen is preserved in the Lyons Museum.

The

Form.SfLoc. Lower Kimmeridgian (Lithographic Stone): Bavaria.

Paleeontological
loc.

cit.

673

p.

P. 511, P. 3646.

complete

of nearly

49138. Plaster cast

;

fish,

the original in the

Museum, Munich, noticed by Wagner,
Purchased, 1878.

Eichstadt.

Remains

of a large

specimen in counterpart,

displaying the scale-ornament and the stout mandibular

Eg erton §

teeth; Solenhofen.

Enniskillen Colls.

P. 3717. Imperfect head and anterior abdominal region; Solenhofen.

Enniskillen Coll.
P.

3646

Scattered remains of small head and trunk, including

a.

ring-vertebrae

The

and comparatively thick scales Solenhofen.
is shown on some of the external
;

sparse tuberculation

EnnisJcillen Coll.

bones.

Eugnathus longiserratus

(Agassiz).

1843-44. Pholidophorus longiserratus, L. Agassiz {ex Minister MS.),
Poiss. Foss. vol.

ii.

pt.

i.

p.

277,

pi.

1863. Pholidophorus longiserratus, A.

Wiss., math.-phys. CI. vol.

ix. p.

xxxviii.

fig. 2.

Wagner, Abh.

k.

bay. Akad.

664.

Wagner, ibid. p. 664.
[Nearly
Museum, Munich.]
K. A. von Zittel, Handb. Pakeont. vol. iii.

1863. Pholidophorus brevivelis, A.

complete

fish

Palseontological

;

1887. Isopholis longiserratus,
p.

216.

1887. Isopholis brevivelis, K. A. vou Zittel, ibid. p. 216.

Type. Nearly complete

A

fish

;

Palseontological

Museum, Munich.

Length of head
with opercular apparatus somewhat exceeding the maximum depth
of the trunk, and equalling nearly one-quarter of the total length of
the

small species attaining a length of about 0'2.

Head

fish.

elongated,

and external bones with a rugose

Pins as in the type species.

ornament.

Scales with relatively few,

deep serrations on the hinder border.

Form.

§

Loo.

Lower Kimmeridgian (Lithographic Stone): Bavaria.

37081, 37100, 37804. Two specimens in counterpart, and a larger
crushed and distorted fish ; Solenhofen.
Haberlein Coll.
49128. Plaster cast of type specimen of so-called Pholidophorus
brevivelis

P. 1082.

;

Eichstadt.

Pour fragments, probably

Purchased, 1878.
of this species

;

Solenhofen.

Egerton

Coll.

—
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Eugnathus latimanus

(Agassiz).

1838-44. Pholidophorus latimanus, L. Agassiz, Poiss. Foss.
280,

p.

vol.

pt.

ii.

i.

pi. xliii.

Wagner, Abh.

1863. Pholidophorus latimanus, A.

math.-phys. CI. vol.

Akad. Wiss.,

k. bay.

665.

ix. p.

1881. Pholidophorus latimanus, B. Vetter, Mittheil. k. mineral.-geol.

Mus. Dresden,

pt. iv. p. 58.

1887. Isopholis latimanus, K. A. von Zittel, Handb.

Type. Nearly complete

A

PaWont.

vol.

iii.

216.

p.

species

attaining

only

The

head.

closely

a

fish

similar

;

Palaeontological

to

smaller size,

flank-scales

are

Museum, Munich.

E. longiserratus, but

and with a

apparently
smaller

relatively

deeper in proportion to their

also

length.

Form.

Sf

Lower

Loc.

Kimmeridgian

(Lithographic

Stone)

:

Bavaria.

37098. Pish 0*1 in length, wanting the anal

fin

Solenhofen.

;

Haberlein

Coll.

P. 1086. Slightly smaller specimen, wanting the greater part of the

caudal fin

;

Egerton Coll.

Solenhofen.

37093. Contorted specimen

The following specimens

;

Haberlein Coll.

Solenhofen.

are specifically indeterminable

pertain either to Eugnathus or to Heterolepidotus

P.

3525.

Fragment of head with abraded

and may

:

anterior

portion

of

trunk, described as the type specimen of Lepidotus pecti-

natus by Egerton, Proc. Geol. Soc.

and Figs.

(Mem.

&

Descript. Brit.

vol. iv.

Geol. Surv. 1852), no. 3, pi.

Whitby, Yorkshire.
P. 450.

(1843), p. 183,

Organic Remains, dec.
iii.

Upper

;

vi.

Lias,

Enniskillen Coll.

Abraded mandibular ramus shown of the natural size in
PI. VIII. fig. 2, regarded by Agassiz as the type specimen
of an undescribed species of Aspidorhynchus (Aspidorhynchus anglicus, L. Agassiz, Poiss. Foss.
1844,

p.

139,

name

only)

;

Upper

Lias,

vol.

ii.

pt. ii.

Whitby.
Egerton

Coll.

39143. Portion of squamation ascribed to Lepidotus rugosus by
Agassiz, Poiss. Foss. vol.
fig.

4

;

ii.

Upper Lias, Whitby.

pt.

i.

p.

246,

pi.

xxxiii a.

Bowerhank

Coll.
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Imperfect squamation and other fragments, specifically

P. 508.

indeterminable, but marked as the type specimen of
Eugnathus fasciculatus, Agassiz, Poiss. Poss. vol. ii. pt. ii.
1844, p. 105 (name only) Upper Lias, Whitby.
;

Egerton Coll.
P. 873, P. 4468. Small fish in counterpart, wanting the head,

and
Eugnathus fasciculatus by Agassiz. The pectoral
fin is relatively large, with about 15 rays
the dorsal fin
arises opposite a point midway between the pectoral and

labelled

;

anal fins

the latter

;

is

only about half as large as the

Egerton

dorsal.

28855

a.

&f

Fragmentary small trunk in counterpart
Cheltenham.

32450.

Enniskillen Colls.

Head and

;

Upper

Lias,

Purchased, 1854.

greater portion of trunk of a small fish, with

highly ornamented scales which are serrated even in the

Upper Lias, Caen,
The mandibular teeth are only moderately

hinder portion of the caudal region

Normandy.

robust, and the operculum

;

considerably deeper than

is

broad.
P. 7563.

Tesson Coll.

Portion

of abdominal

anterior flank-scales

;

region

Lower

left

maxilla,

some of the

Lyme Kegis.
Edward Charlesworth,

Presented by

P. 510. Imperfect

displaying

Lias,

Esq.

shown from the outer aspect of the
fig. 2, intended by Agassiz to be

PL IV.

natural size in

the type specimen of his undescribed species Eugnathus
tenuidens (Poiss. Foss. vol.

ii.

pt.

ii.

Lias, Street, Somersetshire.

P. 517. Imperfect fish about 0-15 in

total

1844, p. 105) ; Lower
Egerton Coll.

by

length, intended

Agassiz to be the type specimen of his undescribed species

Pholidophorus leptocejohalus (Poiss. Poss.

vol.

ii.

pt.

i.

Lower Lias, Street. The cranium is
288)
wanting, but the right opercular and facial bones are
1844,

p.

;

exhibited in impression.
its

The

characteristic maxilla

dentition are distinctly observable

culum

is

shown

is

principal

by

The

fins

insignificant fragments, but the

proved to have been relatively large.
flank-scales

and

while the oper-

to be about as deep as broad.

are represented only
dorsal

;

are very

delicately

The

crimped and

serrated on their hinder margin in the abdominal region,
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The squamation

but smooth in the caudal region.

much

is

too

disturbed both dorsally and ventrally to exhibit the

precise

form and proportions of the trunk.

Egerton

Coll.

P. 867. Small slab of Lias with imperfect clavicle and specifically

indeterminable

scales,

Eugnathus ornatus by

labelled

Agassiz, and perhaps intended to be the type specimen of

undefined species (Poiss. Foss.

this
p.

105)

;

Lower

Lias,

Lyme

vol.

pt.

ii.

1844,

ii.

Egerton

Regis.

Coll.

P. 866. Fragmentary remains of small head and trunk, showing

ceratohyals and vertebral axis

;

Lower

Lias,

Lyme

Regis.

Egerton

Coll.

Abraded and imperfect small head and abdominal region

P. 1048.

Lower

Lias,

Watch et, Somersetshire.

Egerton

;

Coll.

The specific names leptodus and mandibulars were also proposed
by Agassiz for forms of Eugnathus to which there is now no clue
(Poiss. Foss. vol. ii. pt. ii. 1844, p. 105, names only), from the
Lower Lias of Lyme Regis.
The so-called Fholidophorus elongatus (A. "Wagner, Abh. k. bay.
Akad. Wiss., math.-phys. CI. vol. ix. 1863, p. 664) from the Lithographic Stone of Solenhofen,

The type specimen
Genus
[Figs.

&

is

is also

probably a species of Eugnathus.

in the Palaeontological

Museum, Munich.

HETEROLEPIDOTUS,

Egerton.

Descript. Brit. Organic Remains, dec. xiii.

Geol. Surv. 1872), no. 2

(Mem.

]

Syn. Brachyichthys, T. C. Winkler, Descript. Poiss. Foss. Solenhofen
(Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv. 1861), p. 47.
Eulepidotus, Sir P. Egerton, Quart. Journ. Geol. Soc. vol. xxiv.

1868,

A

p.

505 \

genus scarcely distinguishable from Eugnathus, but having the

trunk more deeply fusiform, the marginal teeth relatively smaller,
and ossified hemivertebras present in all but the smallest species.
Principal flank-scales serrated, usually not pectinated.

Heterolepidotus latus,

Egerton.

1834-35. Dapedius ftmbriatus, L. Agassiz, Poiss. Foss., Feuill.
vol.

1

ii.

pt.

Withdrawn

Lepidotus
p. 20).

"

i.

p. 9,

and

p. 196.

in 1872,

loc.

cit.,

Sauvage having named typical species of

Eulepidota" in 1867 (Catal. Poiss. Form. Second. Boulonnais,

—
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1837-89. Lepidotus Jimbriatus, L. Agassiz,
1837. Semionotus rhombifer, L. Agassiz,
perfect fish

;

British

p. 247, pi. xxxiii.fi

ibid.

Museum.]

[Scales; Oxford

(in part).

ibid. p.

228,

pi.

xxvi

[Im-

a.

Museum.]

1849. Lepidotus Jimbriatus,

W.

C. Williamson, Phil. Trans, p. 444.

1849. Semionotus rhombifer, W. C. Williamson,

ibid. p. 444, pi. xli. fig. 9.
1868. Eulepidotus Jimbriatus, Sir P. Egerton, Quart. Journ. Geol. Soc.

vol. xxiv. p. 505.

&

1872. Heterolepidotus latus, Sir P. Egerton, Figs.

Organic Remains, dec.

xiii.

(Mem. Geol.

1887. Heterolepidotus Jimbriatus, K. A. von Zittel,
vol.

iii.

p.

Handb.

ii.

Palaeont.

204.

1890. Eugnathus latus,
Vertebrata,

Woodward &

Sherborn, Catal. Brit. Foss.

p. 78.

Type. Nearly complete fish

A large

Descript. Brit.

Surv.), no. 2, pi.

;

British

Museum.

about 0*7. Length of head
with opercular apparatus not quite equalling the maximum depth
of the trunk and occupying about one-quarter of the total length
species, attaining a length of

of the fish

the depth of the caudal pedicle contained two-and-a-

;

maximum

half times in the

depth.

Cranium, facial bones, opercular

scales ornamented
with coarse and sparse tuberculations operculum about two-thirds
as broad as deep, tapering above, and its maximum breadth
marginal
equalling nearly one-third the length of the cranium

bones, and

the well-developed postclavicular
;

;

teeth robust and acuminate, and the teeth on the splenial bone relatively large anteriorly.

than the anal

Dorsal

fin"

as long as

deep,

much

larger

and arising opposite the origin of the pelvic pair.
of the anterior series on the flank slightly deeper

fin,

Principal scales

than broad, and marked with fine ridges terminating in the serramost of the flank scales and ventral
tions of the posterior border
;

scales as far as the origin of the dorsal

and pelvic

fins serrated,

the

others smooth.

Though not

clearly indicated

by Egerton,

this

may

be regarded

as the type species of the genus Heterolepidotus.

Form.

Sf

Loc.

Lower Lias

:

Dorsetshire.

All the following specimens were obtained from the neighbour-

hood of Lyme Eegis

:

38118. The type specimen figured and described by Egerton, loc.cit.
1872.
"Purchased, 1864.
P. 2008. Large head with anterior abdominal squamation, displaying
the- opercular apparatus

by Egerton.
part in.

ibid. p. 3.

and post-clavicular

plates, noticed

Egerton

x

Coll.
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P. 2020. Posterior abdominal and caudal region of an equally large
individual, the
ventrally,

somewhat

scales

and the

fins

scattered dorsally and

Egerton

imperfect.

Coll.

P. 7564. Crushed specimen as large as the type, with scattered head-

Several of the elements are displayed, notably the

bones.

hyomandibular and symplectic of both sides. The hyomandibular is relatively broad, expanded below, and not

much

constricted mesially;

the symplectic

is

elongated,

triangular in form, the apex being inferior and

P. 3579.

A

much

History unknown.

thickened.
slightly smaller specimen, also

with displaced head-

bones and exhibiting some of the incomplete anterior

The base

vertebral rings.

shown, and the

left

exposed from the inner

of

the skull

is

imperfectly

quadrato-pterygopalatine
side.

On

arch

is

the parasphenoid and

the oral face of the pterygoids, as also on the hinder part
of the splenial, the dentition is reduced to a fine

granubut at the anteroinferior border of the ectopterygoid, either on that bone itself or on the palatine, the teeth
lation

;

are of moderate size and arranged in a dense cluster.

Ennishillen Coll.

P. 6395. Hinder portion of head and greater part of the squamation
of a fish as large as the type, in

postorbital

ornament

indurated Lias.

and opercular bones are

shown, and

The
the

of the anterior scales is conspicuous.
Beclcles Coll.

P.

3579

a.

Remains

of the trunk of a similar fish, showing the

axial skeleton.

The hypocentra

in the abdominal region

are broad and robust, flattened below, each with a pair of
lateral

processes

bearing nearly straight slender ribs.

The neural and haemal arches in the caudal region are
robust, and appear to be anchylosed with their respective
pleurocentra and hypocentra.

Enniskillen Coll.

P. 2009. Well-preserved smaller fish, wanting the region behind the
fin.
The supratemporal and post-temporal plates
shown behind the cranium and above the operculum,

dorsal

are

ornamented with tuberculations the robust maxilla is
smooth. The perforations of the scales in the lateral line
are distinguishable, though inconspicuous vertical slits;
;
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series of perforated

and there are indications of a similar

on the dorsal portion of the flank, extending as far
backwards as the dorsal fin. One of the pelvic basal bones
scales

Egerton Coll.

exposed.

is

P. 6423. Distorted and partly imperfect

specimen

about 0-5 in

of the dentary bone are very closely

The teeth

length.

Beckles Coll.

arranged.
P. 1538. Imperfect remains of head

a similar

fish.

right pelvic
P. 2011.

The

and greater portion of trunk of

biserial fulcra are well

fin.

Trunk with median

fins.

P. 2010. Small specimen about 0-36 in length,

Coll.

Egerton

Coll.

is

much

Egerton

Coll.

Remains of small specimen originally about 0*3 in length.
The head-bones are much displaced, so that several internal
elements are shown. The paired fins are preserved, and
the greater part of the rlank-squamation

is

exposed from
Egerton

within.
P. 3620.

Egerton

The head

crushed, and parts of the fins are wanting.
P. 1542.

shown on the

The type specimen

Coll.

of the so-called Semionotus rhombifer

by Agassiz, loc. cit., being a fish somewhat
smaller than the preceding and almost certainly the young
The comparative smoothness of
of Heterolepiclotus latus.
described

the head-bones and post-clavicular plates

due

to imperfect preservation.

is

apparently

Enniskillen Coll.

trunk of a similar

P.

1538

b.

Middle portion

fish.

Egerton

Coll.

P.

1538

a.

Caudal region of another small specimen.

Egerton

Coll.

of

Heterolepidotus serrulatus

(Agassiz).

1843-44. Lepidotus serrulatus, L. Agassiz, Poiss. Foss. vol.
p.

305,

pi.

ii.

pt.

i.

xxxi.

1868. Eulepidotus sei-rulatus, Sir P. Egerton, Quart. Journ. Geol.

Soc

vol. xxiv. p. 505.

1872. Heterolepidotus serrulatus, Sir P. Egerton, Figs.

Organic Remains, dec.
1890. Eugnathus

& Descript.

Brit.

(Mem.

Geol. Surv.), no. 2, p. 2.
serrulatus, Woodward & Sherborn, Catal. Brit. Foss.
xiii.

Vertebrata, p. 79.

Type. Fish wanting caudal extremity

A

species nearly equalling

relatively larger

and smoother

H.

;

British

Museum.

latus in size, but differing in its

scales,

and in the robustness of the

x2
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caudal pedicle, the depth of which equals at least half the

maximum

depth of the trunk.
Leicestershire.
Sf Loc. Lower Lias
The following specimens are preserved in nodules from Earrow-

Form.
on-Soar

:

:

The type specimen,

P. 3580.

in

The

counterpart.

figure

and

description of the operculum are misleading, this hone

attaining

its

maximum width

inferiorly

above, as proved by the next specimen.

and tapering

EnnisJcillen Coll.

Hinder part of head and the abdominal region
specimen in counterpart. The operculum is
well shown, and the pectoral fin nearly complete.

P. 2007, P.

3580

a.

of a large

Egerton
P.

2007

a.

Specimen much

half of the head.

Enniskillen Colls.

but wanting the anterior

like the type,

The

Sf

fulcra of the dorsal fin

are dis-

played, and appear to be relatively larger than in H. latus.

Egerton Coll.
P. 7565.

Trunk wanting head, and the squamation only preserved
in impression.

Fulcra are conspicuous on the anterior

margin of the dorsal and pelvic
part of the caudal fin is shown.

fins

;

and the greater

19488. Posterior abdominal and caudal region of a typical specimen,
showing the greater part of the dorsal, caudal, and pelvic
fins.

The last-mentioned

fins

of the dorsal, though there
is

seem to

may

arise just in

advance

be a displacement.

There

evidence of robust vertebral elements.
Presented by the Earl of Aylesford, 1845.

19488

a.

Fragment of trunk, showing pleurocentrum and hypocentrum in transverse section.
Presented by the Earl of Aylesford, 1845.

Heterolepidotus typieus

(Winkler).

1861. Brachyichihys typicus, T. C. Winkler,

Descript. Poiss. Foss.

Solenhofen (Natuurk. Verhandl. Holland. Maatsch.

[2] vol. xiv.),

p. 53, fig. 9.

Type. Imperfect fish; British

The type

Museum.

species of the so-called genus Brachyichihys, attaining

Length of head with opercular apparatus
a length of about 0*5.
about equalling the maximum depth of the trunk, and contained
four times in the total length of the

fish.

Operculum nearly

as
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broad as deep, and

maximum

its

length of the cranium

;

premaxilla and dentary

much

breadth exceeding one-third the

maxillary teeth very slender, those of the
stouter and closely arranged.

flank-scales about as deep as broad

region very finely serrated, and

Form.

6f

all

;

many

also equally finely pectinated.

Lower Kimmeridgian (Lithographic Stone) Bavaria.

Log.

:

43003. The type specimen, in counterpart
original description

given,

The

;

Solenhofen.

Winkler's

figure are very inadequate arid in

further details

by the

illustrated

35).

and

Some

part incorrect.

(fig.

Principal

the scales of the abdominal

cranial roof

may

therefore be

accompaning outline-sketch
is

displaced forwards, exhibit-

ing the thick parietals {pa.) and frontals

(//'.),

with the

Y\s. 35.

Heterolepidotus typicus

;

head-bones of type specimen,
natural

br.,

branchiostegal rays

;

c.h.,

ceratohyal

than one half

less

size.
;

c.o.,

circumorbitals

;

ep.h.,

epihyal

hyomandibular i.op., interoperculutn md., mandible
mx., maxilla; op., operculum p.cl., postclavicle
p.op., preoperculum
pa., parietal pas., parasphenoid pmx., premaxilla
s.#u\,supramaxilla
fi.o., suborbitals
s.op., suboperculum
sq., squamosal; si., supratemporal

fr., frontal;

Tim.,

;

;

;

;

;

;

;

;

sym., symplectic

;

;

v.,

squamosals

;

;

;

;

;

vomer.
{sq.),

the skull occurs

from the inner aspect
still

;

while the base of

further forwards, apparently com-

prising the long and narrow parasphenoid {pas.) with the
pair of vomerine bones {v.) in front.

The two premaxilla?
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are preserved, one at the rostral end of the cranial

roof, the other just to the right of

the right frontal

each

;

with an extended oral margin and exhibiting a broad
ascending process at the middle of its upper edge. The left

much deepened behind and

maxilla (mcc.) occurs in position,

bearing very slender teeth

;

above

a relatively large

it is

The right mandibular ramus (md.),
imperfectly preserved and wanting its hinder end, is

supramaxilla (s.mx.).

displaced beneath the head, and shows traces of small,

The hyomandibular (hm.)

stout conical teeth.

partly

is

exposed in position, but the remainder of the suspensorium
is

very fragmentary, the metapterygoid only being dis-

played on the counterpart, and two isolated bones (sym.)

being perhaps the sympleetics
orbitals

are

(5.0.)

;

the large posterior sub-

obscurely indicated,

and

remains also of a smaller circumorbital ring
epihyal

(ep.li.)

and ceratohyal

there

elements are shown,

(c.h.)

the former triangular and equilateral, the latter
All the

contracted in front.
right side are

opercular

shown from the inner

(op.) being about as broad as deep

superior

angle, the

anterior

ascending

much

bones of

aspect, the

the

operculum

with truncated postero-

suboperculum
process,

are

The

(c.o.).

(s.op.)

with a large

interoperculum

the

(i.op.)

elongate-triangular, and the preoperculum (p.op.)

narrow
There are branchiostegal rays below (br.).

and arched.
Nothing can be ascertained
the

external bones.

The

as to the ornamentation of

right supratemporal

(st.)

is

exposed from the inner aspect, and there are traces of the
enlarged postclavicular scales (p.cl.).

One

of the clavicles

and both the pelvic fin-supports are displaced beneath
and, as shown by Winkler's figure, both the
the trunk
The anterior
fins and squamation are much disturbed.
margin of the dorsal fin displays conspicuous fulcra, as
;

also does that of the lower lobe of the caudal fin, but

it is

not clear whether they are uniserial; one of these elements
displayed below the caudal fin

have been basal.
the flank as

is

The

is

may
much deepened on

distinctly so, but it

scales are not so

suggested by Winkler's figure, and a large

group of the much narrowed ventral scales is displaced
All are thick, and whenever well
beneath the head.
displayed in the abdominal region they exhibit delicate
serrations on the posterior margin

pectinated.

;

many are also finely
Fan Breda Coll.
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Heterolepidotus striatus
[Plate VIII.

(Agassiz).

fig. 3.]

1837-44. Semionotus striatus, L. Agassiz, Poiss. Foss. vol.
p.

231, pi. xxvii

Type. Pish wanting head and

A

ii.

pt.

i.

a. figs. 6, 7.

small imperfectly

known

tail

British

;

Museum.

Head

species of robust proportions.

and opercular bones ornamented with closely arranged coarse rugae.
Scales remarkably smooth, those on the anterior part of the body
with few serrations.
Form. &f Loc. Upper Trias Tyrol.
:

P. 3621.

The type specimen, described and figured by Agassiz, loc.
cit.
Seefeld.
The original drawing of the scales is very
;

inaccurate,

and a new figure

The narrow ventral

fig. 3.

is

thus given in PI. VIII.

shown, and

scales are well

quite distinct in form from those of the specimens described

by Kner as referable to this species (see
position of the pelvic fius

is

The

p. 316).

not indicated, but they would

probably arise immediately in advance of the dorsal

fin.

EnnisTcillen Coll.

A

P. 3621 a.

more imperfect specimen, apparently of

Seefeld.

this species

;

EnnisTcillen Coll.

Heterolepidotus cephalus

(Kner).

Pholidophorus cephalus, R. Kner, Sitzungsb. k. Akad. Wiss.,
math.-naturw. CI. vol. liv. pt. i. p. 325, pi. iv. fig. 2.

1866.

1889. Pholidophorus cephalus,

W.

Deecke, Palasontogr. vol. xxxv.

p. 135, pi. yii. fig. 4.

1892. Pholidophorus cephalus,

F. Bassani,

Mem.

Soc.

Ital.

Sci.

[3]

vol. ix. no. 3, pp. 8, 23.

Type. Nearly complete

A

fish.

Length of head with opercular apparatus
equalling the maximum depth of the trunk, and contained about
very small species.

three-and-a-half times in the total length of the

fish.

Opercular

apparatus [probably also head] ornamented with closely arranged,
coarse rugas
fins

;

operculum much deeper than broad.

deeper than long, and the pelvic

origin of the former.

Form.

Sf

Loc.

Dorsal and anal

fins arising in

advance of the

Anterior scales coarsely serrated.

Upper Trias

:

Tyrol,

Lombardy, and Salerno.

21383. Specimen agreeing almost precisely with the figure given by

Kner;

Seefeld.

Purchased, 1847.
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Heterolepidotus pectoralis

(Bellotti).

1857. Lepidotus pectoralis, C. Bellotti, in A. Stoppani, Studii Geol. e

Paleunt. Lombardia,

p.

420.

W.

1889. Heterolepidotus pectoralis,
1

p. 114, pi. vi. fig

Type. Imperfect

A

.

Deecke, Palaeontogr.

fish

;

Milan Museum.

Length

species attaining a length of about 0*16.

opercular apparatus exceeding the

maximum

of

head with

depth of the trunk and

occupying one-third of the total length of the
pedicle contained about two-and-a-quarter

depth of the trunk.

xxxv.

vol.

8, pi. vii. fig. 10.

fish

;

width of caudal

times in the

maximum

External bones conspicuously ornamented with

granulations, which are sometimes fused into rugae

;

scales smooth,

those of the anterior part of the trunk finely serrated
flank-scales about as deep as broad.

;

principal

{Deecke.)

Perledo, Como.
Sf Loc. Upper Trias
Not represented in the Collection.

Form.

:

Heterolepidotus serratus
1857.- Lepidotus serratus, C. Bellotti, in

Paleont. Lombardia,

p.

(Bellotti).

A. Stoppani, Studii Geol. e

419.

1889. Heterolepidotus serratus,

W.

Deecke, Palaeontogr.

xxxv.

vol.

p. 116, pi. vi. fig. 2.

Type. Nearly complete

A

fish

;

Milan Museum.

species closely related to the preceding but

somewhat more

elongated, and the ornament of the external bones entirely tubercular, not rugose.

Head with

what more than one-quarter
of

opercular apparatus occupying some-

of the total length of the fish

;

width

caudal pedicle contained about two-and-a-half times in the

maximum
Form.

depth of the trunk.

Sf

Loc.

Upper Trias

Not represented

;

{Deecke.)

Perledo, Como.

in the Collection.

Heterolepidotus

(?)

radiato-punctatus

(Agassiz).

1844. Pholidophorus radiato-punctatus, L. Agassiz, Poiss. Foss. vol.
pt.

i.

ii.

p. 287.

1844. Pholidophorus maximus, L. Agassiz, ibid. p. 287.

Type. Remains of head and trunk

A

;

British

Museum.

by comparatively robust scales,
which are not much deeper than broad on the flank, and are all
ornamented with small tubercles of ganoine, usually more or less
large

species

characterized

elongated and closely arranged in lines radiating from the anterior

:
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The external bones and

border or from the antero-superior angle.

some of the

fin-rays with

similarly fine and close

a

tubercular

ornament.

Form.

Sf

Lower

Loc.

Kimmeridgian

Stone)

(Lithographic

Bavaria.
P. 2060.

Type specimen,

labelled

by Agassiz and Egerton, com-

prising the imperfect head and scattered remains of the
anterior portion of the trunk

while the imperfect facial

Part of the

Solenhofen.

;

highly ornamented cranial roof

is

shown

in impression,

and opercular bones of the
The two left lower

right side are exposed from within.

opposite side

shown from within where displaced
and neither on these nor on those of the
can the course of the sensory canal be

The

outlines of the mandible and maxilla are

suborbitals are also

above the head
traced.

;

not clear, but a displaced premaxilla exhibits a broad

ascending process at one end, the height of this equalling

One

the length of the dentigerous border of the bone.

imperfect element, which seems to be maxilla, has a
slightly concave oral margin,

The

arranged teeth.
is

shown

left

with very small, closely-

operculum, though imperfect,

have been deeper than broad

to

suture between this and the suboperculum
oblique.

A

while the

;

is

evidently

few very slender bones, which seem

short ribs, are scattered

but there are no traces
rays occur, and

to

be

among the remains of the trunk,
of vertebrae.
Numerous stout fin-

two apparently from the front

pectoral fin are covered with

of

the

the tubercular ornament,

while some others exhibit the same ornament on one
border.

The

pelvic bones are

distally

than

proximally, a

shown to be no broader
wing of bone extending

inwards on each side from the proximal two-thirds of the
normal triangular element. The scales are remarkably
scattered and

shown

in all positions, displaying the stout

inner rib and peg-and-socket articulation
scales are few.

Among

;

but narrowed

the remains are the jaws of two

small Pycnodonts, perhaps the relics of food.

Egerton Coll.
P. 3583. Imperfect caudal region with caudal

fin,

possibly of the

same individual as the preceding, labelled" Caturus maximus or new ? " by Agassiz. All the scales are ornamented,
and at the base of the upper caudal lobe one ridge-scale is

—
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As the

enlarged.

backwards the peg-

series are traced

and-socket articulation
inner rib widens and

gradually disappears, while the
indistinguishable.

is finally

Enniskillen Coll.

The following

Heterolepidotus

W.

angulati,

Deecke,

Lower

Lias

;

Buchsweiler,

:

vol.

Museum,

p.

geol.

207.

[Nearly complete
Geological Survey

;

Strassburg,]
(?) leptocephalus

Agassiz, Neues
ii.

Comm.

(1888\

i.

Alsace.

trunk with hinder portion of head
Heterolepidotus

—

Mittheil.

Landes-Untersuch. Elsass-Lothr.

vol.

pt.

i.

:

Semionotus

pp.

8,

222 (1833-44),

Fraas, Wiirtt. Jahresh. 1861, p. 83.

Wiirtemberg.

pi.

xxvi.

W.

A

fish

closely resembling
tail forked, is

Sutherland.

;

;

0.

Lias; Boll,

403,

pi. xxii.

Lower

the

Polyt.

—Lower Lias

;

for specific definition

Heterolepidotus but

known from

It is believed to

&

Davis, Proc. Yorksh. Geol.

vol. viii. (1883), p.

Lyme Regis. [Fish too imperfect
J. W. Davis Collection, Halifax.]
having the

— Upper

1

fig.

[Nearly complete fish; unknown.]

Heterolepidotus minor, J.
s.

L.

leptocephalus,

145, and Poiss. Foss.

Jahrb. 1832, p.

F. A. Quenstedt, Flozgeb. Wiirttemb. (1843), p. 243

Soc. n.

do

species have also been imperfectly defined, but

not appear to be represented in the Collection

differing in not

Oolite of Brora,

have been obtained from the carbon-

aceous shale underlying the main seam of lignite in Strath Brora,

and the original specimens are now in the Duke of Sutherland's
Museum at Dunrobin Castle. The fish has been described under
the name of Semionotus joassi (A. S. Woodward, Ann. Mag. Nat.
Hist. [5] vol. xx. 1887, p. 179, pi.

must
vol.

but

viii.),

its

generic position

be regarded as undetermined (W. Deecke, Palaeontogr.

still

xxxv.

p.

pi. viii. fig.

3)

103).
is

The detached maxilla

ascribed to

it (Joe. cit.

probably named erroneously, and seems to belong

to a Palaeoniscid.

A generically

indeterminable portion of squamation which

belong either to the Palaeoniscidge or to a

and Heterolepidotus

is

fish

described as follows

Greyiilepis sandbergeri,

(1888), p. 170,

near Wiirzburg.

W. Dames,
pi. xv. fig.

3.

:

Palaeont. Abhandl.

— Muschelkalk

;

vol.

iv.

Krainberg,

[Abdominal flank-squamation

sity of Wiirzburg.]

may

resembling Eugnathus

;

Univer-

;
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Genus

ALLOLEPIDOTUS,

Deecke.

[Palseontographica, vol. xxxv. 1889, p. 114.]

Body robust and fusiform, and the atrophied upper caudal lobe
External head- and opercular bones delicate, more or
less ornamented with rugae and tuberculations
snout obtusely
conspicuous.

;

pointed

[maxilla

straight?].

sheath absent or very feeble.
Pelvic

Fulcra biserial, relatively large.

small; dorsal and anal

fins

notochordal

the

in

Ossifications

fins

triangular in shape, the

former arising opposite or immediately behind the pelvic
caudal

moderately

fin

sometimes

with

serrations

flank-scales in part
scales

Scales

forked.

the

of

thick,

mostly

border

posterior

;

fins

smooth,
principal

deeper than broad, and none of the ventral

much broader than deep

no enlarged

;

series of dorsal ridge-

Lateral line inconspicuous.

scales.

Allolepidotus rueppelli
1857. Pholidophorus ruppelii,

0.

Bellotti,

(Bellotti).

in

A. Stoppani, Geol.

e

Paleont. Lombardia, p. 428.
1889. Allolepidotus ruppelli, W. Deecke, Palseontogr. vol. xxxv. p. 117,
pi. vi. fig. 5.

Type. Plaster cast of imperfect

fish

;

Milan Museum.

The type species, of small size, attaining a length of about 0*1.
Length of head with opercular apparatus much less than the
maximum depth of the trunk, and contained more than four times
in the total length.

Dorsal and

External bones nearly smooth.

anal fins deeper than long, the former larger than the latter and
arising behind the pelvic

fins.

Some

of the principal scales of the

anterior series on the flank nearly twice as

those of other series also more or less deepened
of the

deep as broad, and
;

most

of the scales

abdominal region conspicuously serrated.

Sf Log. Upper Trias
The only known examples

Form.

:

North

Italy.

of this species

were obtained from the

black shales of Perledo, on the shore of the Lake of Como, between

Yarenna and

Itegoledo.

There are no specimens in the Collection.

Allolepidotus nothosomoides, Deecke.
1889. Allolepidotus nothosomoides,

W.

Deecke, Palseontogr. vol. xxxv.

p. 118, pi. vi. fig. 9.

Type. Nearly complete

A

fish.

more robust and somewhat larger species than the type.
Length of head with opercular apparatus nearly equalling the
maximum depth of the trunk and contained less than four times in

;
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the total length of the

fish.
External head- and opercular bones
and postclavicular scales ornamented with conspicuous coarse rugse
and tuberculations. Some of the principal scales of the anterior
series on the flank nearly twice as deep as broad, and those of other
series also more or less deepened
most of the scales of the
abdominal region conspicuously serrated, some of those of the
;

caudal region with a few widely-separated posterior denticles.

Form.

Sr

Loc.

P. 1548. Fish

Upper Trias

North

:

Italy.

wanting head and having part of the ventral squamaPerledo, Lake of Como.
Egerton Coll.

tion displaced

;

Allolepidotus dorsalis (Kner).
(?)

1833-44. Pholidophorus dorsalis, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

pp. 9, 287 (inadequately defined).

1866.

Pholidophorus dorsalis, R. Kner, Sitzungsb.

k.

Akad. Wiss.,

math.-naturw. CI. vol. liv. pt. i. p. 324, pi. vi. fig. 1.
1866. Semionotus striatus, E. Kner (errore), ibid. p. 322, pi. v. fig. 1.
1867. Semionotus striatus, R. Kner (errore), loc. cit. vol. lvi. pt. i. p. 898,
pi.

i.

fig. 1.

1867. Pholidophorus dorsalis, R. Kner, ibid. p. 903,

pi.

ii.

fig. 2.

Type. Imperfect trunk.

A robust species, attaining a length of about 0*14. Length of
head with opercular apparatus nearly equalling the maximum
depth of the trunk and contained less than four times in the total
.

length of the fish.
External head- and opercular bones feebly
ornamented with coarse rugae and tuberculations.
None of the
scales much deeper than broad
few of those of the abdominal
region serrated, nearly all non-serrated and smooth.
Form. § Log. Upper Trias Tyrol.
;

:

21380. Fish wanting head and extremity of caudal
well-preserved squamation
P. 1544.

A

A

Seefeld.

fin,

but with

Purchased, 1847.

more imperfectly preserved specimen, showing the

caudal

16655.

;

fin

;

Egerton

Seefeld.

smaller imperfect

fish,

Coll.

with some well-preserved scales

;

Purchased.

Seefeld.

Genus

PTYCHOLEPIS,

[Neues Jahrb. 1832,

p.

Agassiz.

142.]

Snout acutely pointed and prominent
external head-bones and opercular bones ornamented with prominent
marginal teeth comparatively small and stout,
ridges of ganoine

Trunk elegantly

fusiform.

;
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arranged in close series

;

preoperculum almost or completely covered

by the cheek-plates; operculum quadrangular, broader above than
below
suboperculum large, trapezoidal, deeper behind than in
front, and without an ascending process at its antero-superior angle
branchiostegal rays few and broad, and a very large gular plate
[Annular ossifications
present, these being comparatively smooth.
;

;

known only

in the sheath of the notochord

except the dorsal

more

fin-rays

;

Pectoral

of ganoine.

at the base of the tail

Fulcra biserial, conspicuous on

in one specimen.]

much exceeding

the latter well-developed

the

all

fins

ornamented with ridges

or less

the pelvic fins in size, but

dorsal and anal fins triangular in shape,

;

the former opposed to the pelvic pair, the latter small and remote

caudal

fin

deeply forked.

an inner

destitute of

socket articulation

rib,

but those of the flank with a peg-and-

the external layer of ganoine

;

deep longitudinal grooves

;

and deeply overlapping,

Scales thick

all

;

much

the scales

marked with

longer than deep,

but especially elongated in the ventral region no enlarged series
of ridge-scales, but some enlarged on the inner side of the pectoral
;

and

pelvic fins, three large scales surrounding the anus in advance

of the anal fin,

line obscurely
vertical

and some large postclaviculars conspicuous.

Lateral

marked, opening on the scales by widely-separated

slits.

The character

of the external

ornament renders

difficult

it

observe the sutures between the head-bones in Ptycholepis

to

and the
dense squamation obscures the endoskeleton of the trunk in all
known specimens. The inner bones of the head and the inner
dentition also remain unknown.

Ptycholepis bollensis,

;

Agassiz.

1832. Ptycholepis bollensis, L. Agassiz, Neues Jahrb.

142 (name

p.

only).

1833-44. Ptycholepis
pt.

ii.

bollensis,

L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

p. 11,

p. 108, pi. lviii. b.

W.

1849. Ptycholepis bollensis,

C.

Williamson, Phil. Trans. 1849,

p. 444.

1852. Ptycholepis bollensis, F. A. Quenstedt,
pi.

xv.

Handb. Petrefakt.

p.

203,

pi.

xxx.

fig. 5.

1858. Ptycholepis bollensis, F. A. Quenstedt, Der Jura, p. 231,
figs. 1-7, pi. xxxi. fig. 8.

1865. Ptycholepis bollensis, G. Cotteau, Bull. Soc. Sci. Yonne, vol. xix.
pt.

ii.

p. 337.

1875. Ptycholepis barrati,

H. E. Sauvage,

vol. xiv. no. 1, p. 8, pi.

1891. Ptycholepis barrati,
vol. xlv. pt.

ii.

ii.

fig. 2.

Bibl. £cole

H. E. Sauvage,

p. 33, pi.

i.

Hautes Etudes,

[Distorted fish.]
Bull.

Soc.

Sci.

Yonne,
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Type. Imperfectly preserved

The type

fish

;

British

Museum.

Length of
head with opercular apparatus equalling the maximum depth of the
trunk and nearly one-quarter of the total length of the fish. The
species, attaining a

length of about 0*35.

ridged ornament of the head coarse, very rarely mingled with few

and covering all the external bones except the gular
and branchiostegal rays, which are nearly smooth the supraclavicle also ornamented with finer transverse ridges.
Most of the

tubercles,

plate

•

ridges on the cranium, cheeks, and opercular bones longitudinal

the ridges on the upper portion of the dentary and hinder half of

The

maxilla oblique.

ornamented with few fine
midway between
dorsal fin with slightly more than

stouter fin-rays

longitudinal ridges of ganoine

;

the pectorals and the caudal

;

pelvic fins arising

20 rays, arising well in advance of the pelvic pair. Scales marked
with from one to four or five delicate, irregular, longitudinal furrows,
sometimes discontinuous, sometimes branching, rarely reaching the
hinder border except on the middle of the abdominal flank, and
producing an ornament of large, incomplete, rounded ridges
the
hinder border deeply and coarsely denticulated.
Form. <$f Log. Upper Lias Yorkshire, Wiirtemberg, and Yonne,
;

:

France.

A much

crushed and distorted fish described and figured
by Agassiz, op. cit. 1844, to be regarded as the type
specimen Whitby, Yorkshire. One of the pelvic fins is
mistaken in the original description for the anal and the
obscure caudal extremity, with traces of the caudal fin, is
very inaccurately drawn. The appearance of teeth in the

P. 3688.

;

;

mandible
P. 858-a.

Two

is

deceptive.

EnnisTcillen Coll.

imperfect specimens displaying some of the head-

bones and the greater part of the squamation

The
teeth

;

;

Whitby.

specimen exhibits the gaping mouth, but no

first

and portions of

all

the fins except the anal are

is more imperfect, but
shows remains of the smooth branchiostegals and gular

preserved.

The second specimen

Egerton Coll.

plate.

P. 3691.

Remains of the hinder portion

of

the head

imperfectly preserved trunk of a large

Agassiz

;

Whitby.

fish,

and the

labelled

by

Enniskillen Coll.

P. 5222. Imperfect head and ventral aspect of the abdominal region
of a fish preserved in a nodule

;

Whitby.

The bases

of a

single regular series of small teeth are exhibited on the

;
;
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edge of the maxilla

;

and there are impressions of a

ceratohyal and the large gular plate between the rami of
the mandible.

Two or three

between the pelvic

enlarged scales in the region

fins are also

imperfectly preserved.

Presented by Sir Richard Owen, K.C.B., 1878.

35580-82. Part of the abdominal region with dorsal fin, another
specimen showing part of the head and abdominal region,
and an imperfect detached caudal fin
Whitby.
The
;

number

of rays in the dorsal fin

but there appear

to

of the suboperculum

difficult to ascertain,

is

be slightly more than 20.
is

The form

well shown in the second specimen.

Purchased, 1859.

20579.

A

large fish
Boll,

much broken and partly deepened by distortion
The maxilla displays its obliquely
;

Wiirtemberg.

ridged

ornament;

and a few

of

the abdominal scales

exposed from within show the peg-and-socket articulation.
Purchased, 1846.

36015. Fine large specimen wanting the dorsal and anal
Ohmden, near Boll.
in part much fractured
;

upper postclavicular scale

is

and

large

conspicuous, and the smooth-

ness of the upper branchiostegals
anterior flank-scales

fins

A

is

shown.

exhibit feeble

A few

of the

traces of elongated

tubercles replacing delicate vertical folds at the anterior

Purchased, 1861.

border.

P. 3689. Another large specimen wanting the fins, much distorted
Ohmden, near Boll. The smooth extremity of the rostrum
is shown, and most of the external ornament is well;

preserved, extending both over the opercular and supra-

Between the rami of the mandible some

temporal plates.

of the broad branchiostegals and remains of the gular

plate are conspicuous, all quite smooth.

Enniskillen Coll.

20659. Part of the head and abdominal region of a smaller fish,
with paired fins Boll, Biserial fulcra are seen on the
pectoral fin, and some of the broad smooth branchiostegal
;

rays are exposed.
P. 7175.

A

fine

Purchased, 1846.

specimen 0-28 in length, exposed from the lateral

and partly ventral aspect, imperfect in the dorsal region
Holzmaden, Wiirtemberg. The opercular plates, with the
smooth branchiostegals and gular below, are displayed
and all the fins are shown except the dorsal.
Purchased, 1894.
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A fine portion of the abdominal squamation,
and two imperfect heads with remains of the
trunk and fins, from Ohmden, near Boll.
Egerton Coll.

P. 860-1, P. 2023.
from. Boll

;

22534. Imperfect head, pectoral

and anterior abdominal

fin,

scales

;

Purchased, 1848.

Boll.

19655-56. Greater portion of trunk in impression, and imperfect
remains of another specimen preserved from the origin of
Boll.
the dorsal fin backwards
There are no distinct
;

traces of vertebral rings in

the caudal region, although

circumstances are favourable to the exposure of these

if

they were present in the second specimen.
Purchased, 1845.
P.

Very imperfect but

typical

doubtful, but labelled "

Lower

3690.

large

specimen

Lyme

Lias,

locality

;

Regis."

Erwiskillen Coll.

Ptycholepis gracilis,

W.

1884. Ptycholepis gracilis, J.

Davis.

Davis, Ann.

Mag. Nat.

Hist. [5]

vol. xiii. p. 335, pi. x.

Type. Nearly complete

A

fish

;

J.

W.

Davis Collection, Halifax.

comparatively slender species of moderate

maximum

the head equalling the

nearly

five

size,

the length of

depth of the trunk and contained

times in the total length of the

fish.

Scales differing

from those of the type species in the presence of a few feeble but
conspicuous vertical folds of ganoine at the anterior overlapped
border.

Form.

Sf

Loc.

Lower Lias

:

Dorsetshire.

39864. Bemains of a much abraded small head and trunk with
pectoral fins

P. 4242.

;

Lyme

Begis.

Purchased, 1866.

Much crushed remains of a large trunk with paired fins
Lyme Begis. Two of the enlarged pelvic scales are shown.
EnnisTcillen Coll.

P. 859. Imperfect remains of a large specimen doubtfully of this
species, probably referred to by Egerton, Pigs. & Descript.
Brit.
p.

3;

viii. (Mem. Geo!. Surv.), no. 8,
The detached left subopercu]um,

Organic Bemains, dec.

Lyme

Begis.

exposed from the inner aspect, exhibits no ascending
anterior process.

Egerton

Coll.
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Ptycholepis curta, Egerton.
[Plate

X.

fig. 1.]

1854-55. Ptycholepis curtus, Sir P. Egerton, Ann. Mag. Nat. Hist. [2]
vol. xiii. p. 435, and Figs. & Descript. Brit. Organic Remains,
dec.

viii.

(Mem. Geol.

Type. Crushed

A stout
the

fish

species of

maximum

;

Surv.), no. 8, pi.

Suppl.

p. 1.

Museum.

British

moderate

viii.

size,

the length of the head equalling

depth of the trunk and contained about three-and-a-

half times in the total length.
portion of the dorsal

;

Pelvic fins opposed to the hinder

anal fin very small and remote.

bones and fin-rays ornamented as in the type species
differing in the presence of a

few conspicuous

External

;

the scales

vertical folds of

ganoine at the anterior overlapped border.

§

Form.

Loc.

Lower Lias

Dorsetshire.

:

The type specimen, apparently somewhat shortened by
Lyme Regis. A few ossified vertebral rings,

P. 6334.

crushing

;

with their robust hsemal arches, are seen at the base
the

39493.

A

more
size in

of

Beckles Coll.

tail.

satisfactorily preserved fish,

PL X.

fig.

1

;

Lyme

Regis.

accidentally elongated and
dorsal fin

is

shown of the natural
The caudal pedicle is

the hinder portion

wanting, but the specimen

of

the

otherwise

is

The maxilla distinctly shows a series of
nearly complete.
minute conical teeth, while the characteristic form of the
operculum and suboperculum may be observed.
The
uppermost branchiostegal ray

is

conspicuously ornamented.

Purchased, 1865.

example

P. 3692. Imperfect

of a similar fish, evidently the second

specimen described by Egerton,
Regis.

plate are

shown

on the pectoral
P. 3692 a.

A

loc. cit.

Suppl. p.

1

Lyme

;

Portions of the smooth branchiostegals and gular

small,

:

and there

is

evidence of biserial fulcra
EnnisJcillen Coll.

fin.

much-abraded specimen

;

Lyme

Regis.

Enniskillen Coll.
P.

859

a.

Imperfect remains

Regis.

Many

of

head and squamation

;

Lyme

of the scales are exposed from within,

demonstrate the absence of an internal

Egerton

PART

III.

and

rib.

Y

Coll.
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A

P. 3693.

vertically crushed fish, probably of this species, ex-

hibiting the small teeth in the maxilla

;

Lyme

Regis.

Enniskillen Coll.

Ptycholepis monilifer,
[Plate X.

than

2-4.]

fish
British Museum,
known species, probably attaining a length of not less
The ridged ornament of the head fine and closely

Type. Portions of

The

figs.

sp. nov.

;

largest

0*6.

arranged, vermiculating, the ridges often interrupted and in part

The

passing into tubercles.

delicate

ridges,

ornamented with few
marked with numerous sharp,

stouter fin-rays

oblique ridges of ganoine.

Scales

sometimes branching, sometimes intercalated, the

majority directed obliquely downwards and backwards and termi-

nating in the serrations of the hinder border
scales,

the ridges in all the

;

except those of the caudal pedicle, passing forwards into a

small sparsely tuberculated area at the anterior margin.

Form.

Sf

Loc.

Lower Lias

:

Dorsetshire.

39868. Type specimen, comprising the right mandibular ramus,
part of the branchiostegal apparatus, the dorsal and

numerous scales, and other fragments Lyme
The right mandibular ramus is shown of the
natural size in PI. X. fig. 2, but is imperfect posteriorly.
A few small robust conical teeth in single series occur
caudal

fins,

;

Regis.

arranged

sparsely
alveolar

at

irregular

which

border,

The

intervals

exhibits

a

within

slightly

the

sigmoidal

ramus is stout,
and this part is much
more coarsely ridged than the remainder of the external
curvature.

though tapering
surface.

anterior extremity of the

to a blunt point

The

superficial

;

ridges

are

very

irregular,

frequently interrupted, branching, or intercalated, having

a generally backward and

downward

direction

;

and

for

a considerable space bordering the alveolar margin they
are replaced by fine tubercles.

branch seems
to

Part of the course of a

and a
upwards and forwards
The remains of
the anterior extremity of the bone.

sensory canal

is

conspicuous postero-inferiorly

to extend

from

;

this

the opercular bones are very fragmentary, but one highly-

ornamented plate

is

evidently the suboperculum, and this

by the large gular, which is quite
smooth except in a small mesial tuberculated area but
several of the long and narrow branchiostegal rays are
is

accidentally overlain

;
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exhibited,

and

distinctly

marked with the finely ridged,
A few slender rays

ornament.

tuberculated

partly

gradually increasing in length occur in front of
dorsal

fin,

but there are no fulcra

much ornamented,
fig.

shown

as

The caudal

4.

in the enlarged figure, PI. X.

fin is large

and much forked, with

stout rays anteriorly but very delicate rays behind

superior fulcra are well developed,

much

though the specimen

and

is

shown enlarged

the region of the dorsal fin are

crushed

Three scales from

difficult of precise interpretation.

fig. 3,

;

was evidently somewhat produced

as usual in the genus,

and

the

;

elongated, and

ornamented with short transverse rugae of ganoine
the upper caudal lobe

the

the stouter rays are

;

in PI.

X.

and the lowermost exhibits the feeble rudiment of
Ptirchased, 1866.

a peg-and- socket articulation.

Ptycholepis minor, Egerton.
1852. Ptycholepis minor, Sir P. Egerton, Figs.

ganic Remains, dec.

Type. Imperfect

A

fish

;

(Mem. Geol.

vi.

British

&

Descript. Brit. Or-

Surv.), no. 7, pi.

vii.

Museum.

small elongated species, the length of the head with opercular

apparatus somewhat exceeding the maximum depth of the trunk
and occupying about one-quarter of the total length of the fish.
The ornament of the external bones consisting of comparatively
delicate, well-spaced ridges ; the scales with few longitudinal
furrows, sometimes partly convergent behind, and with some conspicuous vertical folds at the anterior border.

The

feeble nature of the external

teristic of this species,

due to the state of

Form.

Sf

P. 574, P. 3694.
;

may be

it

ornament seems

to

be charac-

partly a deceptive appearance

fossilization.

Lower Lias

Loc.

part

but

:

Leicestershire.

Type specimen, about 0-095

Barrow-on-Soar.

in length, in counter-

Egerton

<$f

Enniskillen Colls.

P. 862. Part of the head, abdominal region, and pectoral fin of a

much

larger fish

;

Barrow-on-ISoar.

Egerton Coll.

Ptycholepis avus, Kner.
1866. Ptycholepis avus, R. Kner, Sitzungsb. k. Akad. Wiss., math.-

naturw. CI. vol.

Type. Distorted

A very

liii.

fish

;

pt.

i.

p. 167, pi.

ii.

Geological Survey

fig. 2.

Museum, Vienna.

small species, attaining a length of about 0*09.

Length of

the head with opercular apparatus somewhat exceeding the

maximum

y2
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depth of the trunk, and occupying about one-quarter
length of the
of

The ornament

fish.

prominent ridges

closely arranged

;

of the

total

hones consisting

of the external

the scales with strongly

marked longitudinal ridges and furrows terminating in posterior
denticulations, and with some conspicuous vertical folds at the
anterior border.

Form.

&f

Loc.

A

P. 5958.

Upper Trias

typical specimen

Raibl, Carinthia.

:

wanting

all

the fins except the dorsal

and caudal, but displaying the squamation.
Purchased. 1889.

Ptycholepis marshi, Newberry.

New York

1878. Ptycholepis marshii, J. S. Newberry, Ann.
vol.

1888.

i.

p.

Ptycholepis

Jersey

Acad.

Sci.

127.

&

marshii, J.

Newberry, Foss. Fishes

S.

Trias,

Connecticut (Mon. U.S. Geol. Surv. no. xiv.),

p.

N.
66,

pi. xix. figs. 1, 2.

Type. Nearly complete

A

fish.

species of slender proportions, attaining a length of about 0'2.

Head with

opercular apparatus occupying somewhat less than one-

quarter of the total length of the
roof slightly radiating; those

more

fish.

and forked.

or less parallel

Ornamental rugae on cranial
and opercular bones

of the facial

Dorsal

fin

far forwards,

pelvic fins arising opposite its hinder extremity.

and

Scales exhibiting

only longitudinal ridges and furrows, and the hinder border often
deeply serrated.

{Newberry.)

Durham, Connecticut, U.S.A.
Not represented in the Collection.
Some detached scales from the Upper Trias of Besano, Lombardy,
are also named Ptycholepis barboi by F. Bassani, Atti Soc. Ital. Sci.
Form.

Sf

Loc. Trias

:

Nat. vol. xxix. (1886), p. 38.

The

so-called Ptycholepis tenuisquamata (R. Kner, Sitzungsb. k.

Akad. Wiss., math.-naturw. CI. vol. lvi. pt. i. 1867, p. 913, pi. iv.)
from the Upper Trias of Tlaibl, Carinthia, apparently does not belong
to this genus.

Genus

OSTEORACHIS,

Egerton.

[Quart. Journ. Geol. Soc. vol. xxiv. 1868, p. 500.]
Syn. Isocolum, Sir P. Egerton, ibid. 1868, p. 501
Harpactes, Sir P. Egerton (worcTempleton, 1834), Geol. Mag. [2]
vol. iii. 1876, p. 441.

Harpactira, Sir P. Egerton,

Trunk
or rugae

;

elongate.

ibid.

1876,

p.

576.

External bones ornamented with tuber dilations

marginal teeth relatively large and well-spaced

;

splenial
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and ectopterygoid teeth smaller, very long and
a dense

throughout the length

cluster

operculum of moderate
rectangular operculum.

size,

slender,

of these

and forming

elements

in the sheath of the noto-

Ossifications

chord in the form of distinct hypocentra and pleurocentra.
present on

all

the fins

;

much exceeding

Pectoral

sub-

;

about half as large as the nearly

distal

Fulcra

articulations of fin-rays very close.

the pelvic fins in size, but the latter large

;

dorsal and anal fins triangular in shape, the former opposite the
pelvic fins, the latter immediately behind

it

caudal fin forked.

;

and with a large peg-andtheir exposed face ornamented with tubercula-

Scales thin, moderately overlapping,

socket articulation

;

and striae principal flank-scales about as deep as broad,
several on the ventral aspect much broader than deep.
Lateral

tions

;

lines inconspicuous.

Osteorachis macrocephahis,
(?)

1839-44. Pachycormus
pt.

1868.

ii.

?

Egerton.

macrurus, L. Agassiz, Poiss. Foss.

p. 113, pLlviii. a, fig. 3.

[Imperfect

tail

;

vol.

ii.

Oxford Museum.]

Osteorachis macrocephahis, Sir P. Egerton, Quart. Journ. Geol.

Soc. vol. xxiv. p. 500.

1872. Osteorachis macrocephahis, Sir P. Egerton, Figs.
Brit. Organic

Remains, dec.

xiii.

(Mem. Geol.

&

Descript.

Surv.), no. 5,

pi. v.

1876. Harpactira (Harpactes) velox, Sir P. Egerton, Geol. Mag. [2]
[Fish British Museum.]
vol. iii. pp. 441, 576.
;

1885. Heterolepidotus grandis, J.
vol.

xviii.

p.

293,

pi.

vii.

W.

Davis, Journ. Linn. Soc, Zool.

[Fish;

J.

W.

Davis Collection,

Halifax.]

1890. Harpactira velox,

Woodward &

Sherborn, Catal. Brit. Foss.

Vertebrata, p. 92.
1890. Osteorhachis macrocephala,

Woodward & Sherborn, ibid. p. 136.
Woodward & Sherborn, ibid. p. 151.
macrocephalus, A. S. Woodward, Geol. Mag. [4]

1890. Platysiagum grandis,
1895.

Osteorachis

vol.

ii.

p. 204, pi. vii. fig. 10.

Type. Imperfect head and abdominal region

The type

species, attaining a length of

;

British

Museum.

about 1 metre.

Form

and proportions imperfectly known, but the length of the head with
opercular apparatus probably contained about four times, and the

maximum

depth of the trunk seven times in the total length of the

fish.

Most

close

granulation

of the external
;

bones ornamented with a very fine and

jaws smooth.

Operculum considerably deeper

than broad. The suboperculum is more than twice as broad as
deep in specimen no. P. 3648, and the gular plate in the same
individual is about two-thirds as broad as long.
Dorsal fin with
not less than 18 rays, arising in advance of the middle point of the
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back

;

anal

fin

much

closely tuberculated

;

smaller than the dorsal.

Scales finely

and

the tubercles only rarely fusing into trans-

verse striae on the hinder half of the scale.

Form.

Sf

P. 3654.

Loc.

Lower Lias

Dorsetshire.

:

The type specimen, being the head and greater portion
trunk,

vertically

Egerton,

loc. cit.

described

crushed,

1872

Lyme

;

Regis.

and

figured

of

by

Both description

and figure are unsatisfactory.
The head is crushed
obliquely and exposed from below.
Remains of a large
gular plate appear between the fragments of the smooth

mandibular rami, and there are clusters

of the small

The premaxilla cannot be identified with
and there is no evidence as to how the teeth were

slender teeth.
certainty,

disposed

;

one narrow fragment

of three series of teeth.

On

of

bone shows the bases

one large expanded bone,

which may be entopterygoid, the teeth cover an extensive
area and are in part merely fine granulations.
The
hyomandibular is well shown on one side, but in the
published drawing it is not distinguished from an adjoining element which appears to be the displaced metapterygoid.
The process of the hyomandibular for the
support of the operculum is long, but its hinder end is
connected with the upper and lower extremities of the
element by a thin lamina of bone. Behind the hyomandibular, parts of the operculum and suboperculum are
The vertebral centra are not " comseen from within.
pletely ossified," but are represented merely by distinct
hypocentra and pleurocentra their arches are obscurely
displaced squamation.
indicated through
the
The
tubercles on the scales are occasionally elongated, and on
the hinder portion of some of the flank-scales they are
observed to pass into transverse striaa which terminate in
feeble denticulations.
The fins are too fragmentary for
;

Enniskillen Coll.

detailed description.
P.

876

x.

Fragmentary remains
scales

:

Lyme

Regis.

the left dentary, with

of head, pectoral fins,

and anterior

Part of the smooth outer face of
its

coronoid elevation,

and there are scattered examples of the

is

shown

characteristic

The cranial roof is imperfectly exposed
from within, and there are remains of the hyomandibular,

slender teeth.

and numerous other elements.
The operculum, though fragmentary, is clearly deeper
supposed entopterygoid,
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much broader below than

than broad, and
its

external face

is

and

finely

above, while

The

closely tuberculated.

and slender, constricted
in number.
Appearances are

basals of the pectoral fins are long

mesially, and

more than

six

not quite clear, but the largest basal seems to be the
hindermost.

Some

the scales exhibit the very large

of

peg-and-socket articulation

and others are

;

finely orna-

mented, showing the tubercles passing into

P. 3655.

Imperfect trunk noticed by Egerton,

The specimen

Regis.

is

much

poste-

he.

cit.

Coll.

Lyme

;

disturbed by crushing, and

a correct idea of the form of

so probably does not afford

the

stria?

Egerton

riorly.

the caudal pedicle being deepened and the fins

fish,

somewhat displaced and fragmentary. There are separate
hypocentra and pleurocentra, as in the type specimen,
none fused together. Each hypocentrum in the abdominal
region is semicircular, flattened and indented with two
longitudinally-elongated pits on

inferior face, bearing

its

a pair of short lateral processes for the support of the

The pleurocentra

ribs.

description.

basals

of

too imperfectly

are

shown

for

There are remains of the much-elongated

the pectoral

and one

fin,

of

the robust, hour-

The median fins
The scales are shown in
undisturbed order dorsally for some distance in advance of
the dorsal fin
and many narrow scales of the ventral
aspect are exhibited.
The scale-ornament is well preglass-shaped pelvic bones
are in great part

preserved.

is

destroyed.

;

and the tubercles rarely pass into

served,

hinder half of the scale.
P. 3648.

striae

on the

Ennislcillen Coll.

Type specimen of the so-called Harpactira (Harpactes)
by Egerton, loc. cit. Lyme Regis. This

veloa\ described
is

a

;

curiously preserved specimen

length, with

remains

of

the

all

about one metre in
fins

except the

anal

nearly in position, but wanting the whole of the axial
skeleton of the trunk, and showing only a few traces of

The head
The greater part

very imperfect and obliquely

the squamation.

is

crushed.

of the right

is

exhibited from the inner aspect.

mandibular ramus

The dentary

is

much

fractured in front, though showing the coronoid elevation

behind

;

while the splenial

complete to exhibit
the excavation of

its

its

is

displaced, but sufficiently

clustered small slender teeth and

hinder margin.

Some of the charac-
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teristic teeth are also scattered

plate

The

below the jaw.

The

hypohyal occurs, both large and robust.

right

large gular

completely preserved, two-thirds as broad as long,

is

obtusely rounded in front, truncated behind.

There are

no other recognizable elements worthy of note, and the
amount of disturbance to which the fossil has been subjected

is

indicated

by the

fact, that

the

suboperculum

left

The
more than twice
very fine and close

displaced to the hinder part of the caudal region.

is

exposed portion of this plate
as

is

slightly

broad as deep, ornamented with a
and there is a small ascending process at

tuberculation
its

;

Remains of the

antero-superior angle.

pelvic

fins

opposed to the dorsal appear to comprise some slender

The caudal fin is best preserved, exhibiting its
and the very close articulation of its stout

fulcra.

bifurcation

fulcra are displayed on both lobes, those on the
upper lobe being especially large and distinctly uniserial

rays

;

at the base.
pelvic, dorsal,

Scales occur sparsely in the region of the

and caudal

anal,

fins,

all

exhibiting the

On the few
which are preserved, the tubercles
have a tendency to elongation and pass in the hinder half
The peg and socket for articulainto conspicuous striae.
The ventral scales are
tion are very large, as usual.
characteristic tubercular

ornamentation.

principal flank-scales

shown

to have

been narrowed, as also are those immedi-

ately covering the base of the caudal fin-rays.

Enniskillen Coll.
P. 3649.

Fragments of mandible, apparently of this species, labelled
Eugnathus polyodon by Agassiz and noticed by Egerton,
Lyme Regis.
Enniskillen Coll.
loc. cit. 1868, p. 500
;

P.

3648

a.

Imperfect and abraded large cranium, doubtfully of this

species

P. 875.

;

Lyme

Enniskillen Coll.

Regis.

of a similar but much smaller skull, with a pair of otic
Egerton Coll.
bones displaced behind Lyme Regis.

Hoof

;

Osteorachis granulatus

(Egerton).

1868. Isocolum granulatum, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol. xxiv. p. 501.
1872. Isocolum granulatum, Sir P. Egerton, Figs. & Descript. Brit.
Organic Remains, dec. xiii. (Mem. Geol. Surv.), no. 4, pi. iv.

Type. Trunk wanting head and

A

fish

known

tail

;

British

Museum.

only by a single specimen about half as large as

;
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the preceding species, bat very doubtfully distinct from the latter

although made the type of another genus (Isocolum) by Egerton.
The specimen is not much smaller than no. P. 3655 recorded above,
but its vertebral elements and scales are both less robust. The

width

and the striated

suboperculum

is

character

the hinder half of the scales appears to be more

of

deeper in proportion to

its

;

general.

Form.
P. 3653.

$

Loc.

Lower Lias

:

Dorsetshire.

The type specimen described and figured by Egerton, loc.
Lyme Regis. The operculum is somewhat deeper
clt.
than broad and completely covered with granulations,
which are coarsest near the superior margin. The ossifi;

cations in the notochordal sheath are confined to separate

pleurocentra and hypocentra

and the thick, sigmoidally-

;

bent neural spines in the abdominal region are not fused

with their comparatively delicate supporting arches.
ribs are short

and

The

while the neural and haemal

delicate,

arches in the caudal region are especially robust.

The

slender fulcra on the dorsal and pelvic fins appear to be

The squamation

biserial.

is

very

little

disturbed, and the

narrowing of the scales on the ventral aspect

shown

many

;

of the

principal

denticulated.

Genus

is

flank-scales are

well
finely

EnnisTcilhn Coll.

CATURUS,

[Neues Jahrb. 1834,

Agassiz.

p.

387.]

Syn. Urceus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

1833,

p.

12 (non

Urcsus, Wagler, 1830).

Conodus, L. Agassiz,

ibid. vol.

ii.

pt.

ii.

1844,

p.

105 (name

only).
Strobilodus,

A. Wagner, Abh.

k. bay.

Akad. Wiss., math.-phys.

CI. vol. vi. 1851, p. 75.

Endactis,

Sir

P.

Egerton,

Figs.

&

Descript.

Remains, dec. ix. (Mem. Geol. Surv. 1858), no.
Thlattodus, R. Owen, Geol. Mag. vol. iii. 1866, p.
Ditaxiodus, R. Owen, ibid. p. 107.

Brit.

Organic

4.

55.

Trunk elongate-fusiform.
External head-bones and opercular
bones feebly ornamented with rugae and tuberculations, all except
the cheek-plates robust; snout obtusely pointed, and maxilla
straight or with a slightly concavely- arched dentigerous border

teeth relatively large and arranged in a sparse series on the margin
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of the jaws, smaller on the palatine

and on the

splenial,

where they

are in single series anteriorly, minute and almost granular on the

other inner bones
preoperculum nearly smooth and narrow operculum deep, much broader below than above, and suboperculum of
;

;

moderate

size.

Ossifications in the sheath of the notochord insigni-

ficant or absent in the smaller species, consisting only of separate

hypocentra and pleurocentra in the largest species

biserial,

well-developed on

all the. fins,,

ossified

;

abdomen.

slender, not reaching the ventral border of the

ribs

Fulcra

those of the pectoral being

especially elongated

and sometimes

much exceeding the

pelvic fins in size, but the latter well-developed

dorsal

and anal

in part fused together.

Pectoral
;

triangular in shape, the former arising opposite

fins

or immediately behind the pelvic fins; caudal fin deeply forked.

Scales delicate, smooth,

feebly crimped or in part tuberculated,

deeply overlapping, and none

much

deeper than broad

;

a few series

anteriorly quadrangular and possibly sometimes united with peg-andsocket, the others

more

or less cycloidal,

the ventral aspect of the

The

fish.

and very few narrowed on

Lateral line inconspicuous.

osteology of Caturus as exhibited partly in specimens from

the French and

German Lithographic

from the English Oxford Clay,

is

Stone, but especially in those

proved to be essentially similar

Eugnathus already described

to that of

The

(p. 287).

state of pre-

servation of the Oxfordian fossils in the Leeds Collection, however,

permits the determination of a few additional features.

In advance

of the basipterygoid process of the parasphenoid there

large alisphenoidal ossification,

much exceeding

is

a very

in size either of the

The prootic is equally well ossified, and the opisthotic
more robust but no undoubted traces of pterotic and epiotic

otics behind.
is still

;

have hitherto been observed. As in Eugnathus, the
mesethmoid appears to have been little ossified, and it was probably
ossifications

In front of the parasphenoid there

small.

is

a pair of large vomers,

bearing a few teeth only at their anterior end.

proved to resemble those of Amia.

The

and much subdivided at their outer margin, the

somewhat upon the cheek.

unknown

;

The

nasals are

supraorbitals are irregular

The symplectic

tessera?

in Caturus

extending

still

remains

but the palatine has been well observed in this genus,

forming a small laterally compressed plate of bone with a row of
The ceratohyal does not exhibit so much
teeth on its oral margin.
evidence of twisting as in Eugnathus.
calcified supports,

arranged on the edge of
observed in Amia.

\

\

The

gill-filaments

have

and there are small tooth-like gill-rakers, some
little

triangular flakes of bone like those

EUGNATHIDJD.
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Caturus furcatus,
1833. Pachycormus furcatus, L.
Poiss. Foss. vol.

1833.

ii.

pt.

i.

Agassiz.

Agassiz, Neues Jahrb. p. 476, and

p. 11.

VrcBus nuchalis, L. Agassiz, Neues Jahrb. p. 477, and Poiss.

Foss. vol.

ii.

pt,

i.

p. 12.

1834. Caturus latus, G. von Minister, Neues Jahrb. p. 539.
complete fish Palseontological Museum, Munich.]

[Nearly-

;

1834.

Urceus furcatus, L. Agassiz, Verhandl. Ges. Vaterland. Mus.

Bohmen,

p. 70.

1839. Caturus maximus, L. Agassiz,

Neues Jahrb.

1839. Caturus macrodus, L. Agassiz,

ibid. p.

Palseontological

118.

p.

[Fragmentary fish;

118.

Museum, Munich.]

1839-44. Caturus latus, L. Agassiz, Poiss. Foss.

vol.

ii.

pt.

ii.

p.

117,

pi. lvi.

1842-44. Caturus furcatus, L. Agassiz,

ibid. pt.

1844. Caturus maximus, L. Agassiz, ibid. pt.

1844. Caturus macrodus, L. Agassiz,
1844. Caturus nuchalis, L. Agassiz,

1863. Caturus maximus, A.
phys. CI. vol.

ix. p.

ibid. pt.

ibid. pt.

Wagner, Abh.

p. 116, pi. lvi. a.

pp. 118, 294.

ii.

ii.

k.

ii.

pp. 118, 294.

ii,

p.

293.

bay. Akad. Wiss., math.-

700.

1863. Caturus furcatus, A.

Wagner,

ibid. p. 701.

1863. Caturus latus, A. Wagner, ibid. p. 702.

1863. Caturus cyprinoides, A.
fish
(?)

;

Palseontological

Wagner,

ibid. p.

702.

[Nearly complete

Museum, Munich.]

1873. Caturus furcatus, V. Thiolliere, Poiss. Foss. Bugey, pt.

ii.

p. 18, pi. xiii. fig. 1.
(?)

1873. Caturus latus, V. Thiolliere, ibid. p. 18, pi. xiii. fig. 3.
Caturus furcatus, B. Vetter, Mittheil. k. mineral.-geol. Mus.

1881.

Dresden,

pt. iv. p. 109.

1887. Caturus maximus, K. A. von Zittel, Handb. Palseont. vol.
p. 228, fig.

241

1887. Caturus furcatus, K. A. von Zittel,

ibid. p.

228,

241 b-g.
240 (errore).

figs.

1887. Caturus elonyatus, K. A. von Zittel, ibid. p. 227,

to

iii.

a.

fig.

The small fishes described under the following names
be immature examples of this species

also

appear

:

1833.

Urcsus macrurus, L. Agassiz, Poiss. Foss. vol.

and pectoral

fin

;

Palasontological

1842. Caturus obovatus, G.
distorted fish

1844.

;

von

p.

i.

p. 12.

118.

[Skull

Museum, Munich.]

Minister,

Palseontological

pt.

ii.

1839. Caturus microchirus, L. Agassiz, Neues Jahrb.

Neues Jahrb.

p. 44.

[Small

Museum, Munich.]

Caturus macrurus, L. Agassiz, Poiss. Foss. vol.

1844. Caturus microchirus, L. Agassiz,

ibid. pp.

ii.

pt.

ii.

p. 118.

118, 294.

1861. Caturus ferox, T. O. Winkler, Descript. Poiss. Foss. Solenhofen

(Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv.),
Museum, Haarlem.]

[Teyler

p. 56, fig. 10.
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1863. Caturus microchirus, A. Wagner, Abh. k. bay. Akad. Wiss.

math.-phys. CI. vol.

703.

ix. p.

Wagner, ibid. p. 706.
1863. Caturus obovatus, A. Wagner, ibid. p. 707.
[Variety
1863. Caturus gracilis, A. Wagner, ibid. p. 707.
tological Museum, Munich.]
1863. Caturus macrurus, A.

in Palaeon-

1871. Caturus ferox, T. C. Winkler, Archiv. Mus. Teyler, vol.

iii.

p.

176

pi. v. figs.' 2, 3.

Type. Nearly complete

The type

fish

Royal Bohemian Museum, Prague.
about 1 metre. Length

;

species, attaining a length of

maximum

of head with opercular apparatus about equal to the

depth of the trunk, and usually
length

Caudal region tapering to a comparatively

of the fish.

depth

all,

exceeding one-third the

depth of the abdominal region.

Teeth large, with very

slender pedicle,

maximum

than one-quarter of the total

less

its

at

little, if

slender apex, and about 40 in total
of operculum

somewhat exceeding
Dorsal

stegal rays about 24.

number

its

in the dentary

maximum

breadth

;

with about 20 rays, deeper than

fin

long, its depth equalling about one-half that of the trunk
origin

advance

this fin arising in

;

distance from the occiput to

its

opposite the front half of the dorsal fin

with from 12 to 14 rays.

Form.
(?)

Sf

Log.

;

fin.

Pelvic fins arising

anal fin smaller than the

Scales smooth, or in part

with a few feeble, short, transverse

and

at its

middle of the back, the
origin being equal to that from its
of the

hinder border to the base of the caudal

dorsal,

depth

branchio-

;

marked

striae.

Lower Kimmeridgian (Lithographic Stone) Bavaria,
:

Ain, France.

37024, 37026.
part

;

Two

fine

specimens nearly 0'5 in length, in counter-

The vertebral pleurocentra and hypo-

Solenhofen.

centra are well developed, and the

first

specimen exhibits

the large gular plate with about 21 branchiostegal rays.

Haberlein
P. 3726. Similar specimen

49141. Plaster cast

of

;

Solenhofen.

Coll.

EnnisJcillen Coll.

large specimen (Palaeontological

Museum,

Munich) apparently elongated by crushing; Kelheim.
Purchased, 1878.

37028, 37034, 37038. Three specimens from 0-36 to 0-42 in length;
Solenhofen.
The last specimen shows the atrophied
upper caudal lobe.
Haberlein Coll.
37027. Imperfect

fish

0-32 in length, in counterpart, with indica-

tions of ossified pleurocentra

and hypocentra

;

Solenhofeu.
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The small

teeth of the splenial bone are displayed within

the remains of the large series on the dentary.

Haberlein

A

37035.

Coll.

much-fractured specimen 0-28 in length, showing ossified
pleurocentra and hypocentra and a relatively large dorsal

Solenhofen.

fin;

A

P. 908.

Haberlein Coll.

finely preserved,

though partly fractured specimen, 0*28

in length, not exhibiting either pleurocentra or hypocentra

Solenhofen.

The

series of large post clavicular scales is

and some of the scales in the dorsal part of
the caudal region show the striation and crimping at their
preserved

;

Egerton

hinder margin.
P. 5544.

Fragmentary and distorted remains

of a large fish

By

stadt.

P. 6941. Imperfect fish about 0-4 in length,

;

Coll.

Eich-

exchange, 1888.

displaying

the left

pectoral fin and the very stout haemal arches of the caudal

region

;

By

Eichstiidt.

P. 7180. Imperfect large specimen

;

exchange, 1893.

By exchange,

Eichstadt.

P. 909. Portion of trunk, displaying pelvic bones

;

1894.

Kelheim.
Egerton Coll.

37035

a.

Imperfect head and abdominal region

Solenhofen.

;

Haberlein Coll.
P. 519. Imperfect head and ether remains, in

counterpart, with

''

Caturus macrodus,

well-displayed

labelled

dentition,

Agass." in Agassiz's handwriting, and arjparently intended
to be the type specimen of that supposed distinct species

;

Solenhofen.

Egerton Coll.

Two

specimens showing more fragmentary remains

P. 904, P. 907.

of the head, the second also with the clavicles and pectoral
fins

37906. Fine

;

Egerton

Solenhofen.

skull,

with scattered bones

;

Solenhofen.

Haberlein
P.

904

a, P.

3722

a.

Imperfect skull, in counterpart
Egerton

8038. Fragmentary remains of head

37929. Mandible with gular plate

;

;

Coll.

Sf

Solenhofen.

Solenhofen.

;

Coll.

Solenhofen.

EnnisJcillen Colls.

Mantell

Coll.

Haberlein Coll.

—

;;
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3722

Slab with scattered fragmentary remains, including the

a.

head

Solenhofen.

;

20560. Large caudal

Two

20577-78.

fin

;

EnnisTcillen Coll.

Purchased.

Solenhofen.

large slabs with scattered fragmentary remains

Purchased, 1846.

Solenhofen.
P. 4378-9.

Two

slabs

with scattered fragmentary remains

hofen.

The following specimens
species

Solen-

;

EnnisTcillen Coll.

immature examples

are probably

of this

:

P. 7566. Fine specimen, 0-23 in length

;

Pappenheim.
History unknown.

37095, 37097, 37812. Three fine specimens, in counterpart, from
0-145 to 0*165 in length Solenhofen. The depth of the
;

dorsal fin seems

to

be relatively greater than in the
Haberlein Coll.

typical large specimens.

37083, 37808-09. Pour fine smaller specimens

;

Solenhofen.

Haberlein

Coll.

P. 4380. Fish about 0*16 in length, with caudal fin broadened by

crushing

;

42844. Impression

Enniskillen Coll.

Kelheini.
of fish

0*135 in length

;

Solenhofen.

Van Breda
P. 906. Impression of a similar fish

and two smaller specimens

;

Egerton Coll.

Solenhofen.
P. 3721,

Coll.

P. 3724, P. 3729.

Three imperfect small

another fine specimen

-

fishes,

and

125 in length; Solenhofen.
Enniskillen Coll.

P. 908 a, P. 3^25. Fine specimen 0*095 in length, in counterpart

Solenhofen.

37058. Imperfect

fish,

Egerton

Sf

Enniskillen Colls.

ventral and partly lateral aspect, in counter-

part, probably of this species

37067. Small head and pectoral

fins,

;

Solenhofen.

ventral aspect, in counterpart

Haberlein

Solenhofen.

The following fragmentary specimens
The depth

of the dentary

equals one-quafter of the length of

its

Coll.

indicate a species closely

related to C, furcatus, but apparently distinguished

the mandible.

Haberlein Coll.

by the form of

at the hindermost tooth

dentigerous border, while
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in C. furcatus the first

The specimens

measurement

is

only one-fifth of the second.

many

are important as exhibiting

features in the

osteology of the genus.
P. 6902.

Vertically depressed

head, exhibiting the nasal bones,

tesserse of supraorbitals,

rays
P. 6903.

;

and more than 20 branchiostegal

Oxford Clay, Peterborough.

Leeds

Coll.

Eemains of head and anterior squamation in nodule
Oxford Clay, Peterborough.

P. 6904. Vertically

head exhibiting the characteristic

depressed

supraorbitals

Leeds Coll.

Oxford Clay, Peterborough.

;

Leeds

Coll.

P. 6905-7. Three fragmentary heads, the first displaying the pre-

operculum, the second the alisphenoid, prootic, and parasphenoid bones, with remains of the branchial arches

Oxford Clay, Peterborough.
P. 6908, a-C.

Leeds

Four examples of the hinder portion of the skull and
Oxford Clay, Peterborough. Leeds Coll.

adjoining parts
P. 6910. Associated

;

maxillae and

palatine

;

Oxford Clay, Peter-

borough.
P. 6909.

Leeds

Miscellaneous fragments of trunk and

fins

Two

Leeds Coll.

fragments of head

;

Christian Malford, Wiltshire.

Cunnington
29049.

Coll.

Oxford Clay,

;

Peterborough.

46348.

Coll.

Fine large depressed head, with part of the abdominal
region and the bases of the pectoral fins
Christian Malford.

39156-57. Imperfect jaws

Christian Malford.

;

P. 967. Imperfect maxilla,
dible

;

;

Oxford Clay,

Purchased, 1854.

36174. Maxilla; Christian Malford.

Bowerbank

Coll.

Purchased, 1861.

and maxilla associated with the man-

Christian Malford.

Egerton

24676. Imperfect remains of head and trunk

;

Col],

Christian Malfort.

Purchased, 1850.

Caturus pachyurus,
1832-33. TJraus pachyurus, L. Agassiz, Neues Jahrb.
Poiss. Foss. vol.

1839.

;

Coll.

ii.

pt.

i.

Caturus pachyurus, L. Agassiz, Neues Jahrb.

1844. Caturus elongatus, L. Agassiz,
;

and

p. 118.

1844. Caturus pachyurus, L. Agassiz, Poiss. Foss. vol.

plete fish

p. 142,

p. 12.

Palseontological

ibid.

pp. 118. 293.

Museum, Munich.]

ii.pt.

ii.

p. 118.

[Nearly com-
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Caturus elongatus, A.Wagner, Abh.

1863.

phys. CI. vol.

k. bay.

Akad. Wiss., math.-

704.

[Small fish; Palae-

703.

ix. p.

1863. Caturus fusiformis, A. Wagner, ibid.

p.

Museum, Munich.]
1863. Caturus pachyurus, A. Wagner, ibid. p. 704.
1863. Caturus contractus, A. Wagner, ibid. p. 705.
fish; Palseontological Museum, Munich.]
ontological

[Nearly complete

1871. Caturus elongatus, T. C. Winkler, Archiv. Mus. Teyler, vol.
p. 178, pi. v. figs.
(?)

Catwus

1873.

iii.

4-10.

Bugey,

elongatus, V. Thiolliere, Poiss. Foss.

pt.

ii.

p. 18, pi. xiii. fig. 2.

Type. Nearly complete

A

fish

Palaeontological

;

Museum, Munich.
Length of head

small species attaining a length of about 0*3.

with opercular apparatus considerably exceeding the maximum
depth of the trunk, and somewhat less than one-quarter of the
Caudal region

total length of the fish.

tapering, the depth of

little

maximum

the caudal pedicle equalling about one-half the

Dorsal

with about L8 rays, deeper than long,

fin

depth of

Teeth large, with slender apex, and irregularly spaced.

the trunk.

depth equalling

its

at least three-quarters that of the trunk at its origin

;

all

the fins

Scales smooth.

situated as in the type species.

According to Wagner (loc. cit. p. 706), the imperfectly described
Caturus granulatus, Miiuster (Neues Jahrb. 1842, p. 44), is closely
related to this species.

Form.

Sf

Lower

Loc.

Kimmeridgian

(Lithographic

Stone)

Bavaria, and (?) Ain, France.

37076. Well-preserved large trunk, with

fins

and the branchial
Haberlein Coll.

region; Solenhofen.

37810. Fish 0*235 in length,
complete

fins

Imperfect

specimen

;

but with nearly

fractured,

and displaying

in the dentary bone

22518.

much

relatively large, stout teeth

Haberlein

Solenhofen.

0-195

in

smaller dentary teeth than the last

;

Coll.

apparently with

length,

Solenhofen.

Purchased, 1848.
P. 903. Similar specimen,

wanting the caudal

fin

Eichstadt.

;

Egerton

49127. Plaster cast
the trunk

of type

specimen

of

Coll.

Caturus contractus, Wagner,

somewhat deepened by crushing

;

Solenhofen.

Purchased, 1878.

Caturus driani,
1850. Caturus driani, V. Thiolliere,
vol.

1873.

PART

iii.

p.

Thiolliere.

Ann.

Sci.

Phys.

&

Nat. Lyon, [2]

145.

Caturus segusianus, P. Gervais, in V. Thiolliere, Poiss. Foss.

III.

Z
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Bugey,

pt.

[Nearly complete

p. 17, pi. xii. fig. 1.

ii.

fish

Lyons

;

Museum.]
1881. " Caturus " segusianus, B. Vetter, Mittheil. k. mineral. -geol. Mus.

Dresden,

pt. iv. p. 110.

Type. Nearly complete

A

fish

Lyons Museum.

;

Length of head
depth of the

large species, attaining a length of about 0*5.

with opercular apparatus about equal

to the

maximum

trunk, and less than one-quarter of the total length of the

Caudal region tapering

maximum

equalling about one-third the

than long, and
at its origin

;

its

Dorsal

fin

deeper

depth nearly or quite equalling that of the trunk

advance of the middle

this fin arising well in

back, the distance from the occiput to

than that from

less

depth of the abdominal

Teeth smaller than in the type species.

region.

its

its

much

hinder border to the base of the caudal

smaller than the dorsal

;

;

fin.

anal

lobes of the caudal fin especially

Scales larger than in the type species, smooth.

slender.

The

of the

origin being considerably

Pelvic fins arising opposite the hinder half of the dorsal fin
fin

fish.

depth

to a comparatively slender pedicle, its

peg-and-socket

Thiolliere's

figure,

is

articulation

of

the

scales

indicated

in

not shown in the specimens enumerated

below.

Form.

Lower Kimmeridgian (Lithographic Stone)

Log.

Sf

:

Ain,

France.
P. 905. Fine large specimen
P. 4700. Smaller

Two

;

Purchased, 1884.

Cirin.

imperfect large specimens about 0*54 in length,

for the

most part shown only in impression, probably of
Purchased, 1884.

this species; Cirin.

Caturus

velifer, Thiolliere.

1850. Caturus velifer, V. Thiolliere, Ann. Sci. Phys.
vol.

1873.

iii.

p.

Caturus

Coll.

and more imperfect specimen, the trunk shown

chiefly in impression

P. 4697-8.

Egerton

Cirin.

;

&

Nat. Lyon, [2]

143.
velifer,

V. Thiolliere, Poiss. Foss. Bugey,

pt.

ii.

p. 17,

pi. xii. fig. 2.

1881. "Caturus" velifer, B. Vetter, Mittheil. k. mineral.-geol. Mus.
Dresden, pt. iv. p. 110.

Type. Nearly complete

A large
its

fish

;

Lyons Museum.

species, closely related to C. driani,

more elongated trunk, the length

apparatus exceeding the

maximum

of the

but distinguished by
head with opercular

depth of the trunk, and the

;

EUGNATHID^.
dorsal fin being relatively large.
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Scales in part

ornamented with

radiating series of very fine granulations.

Form,

fy

Lower Kimmeridgian (Lithographic Stone)

Loc.

:

Ain,

France.

Not represented

in the Collection.

Caturus angustus,

Agassiz.

1844. Caturus angustus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

Woodward, Ann. Mag. Nat.

1893. Caturus angustus, A. S.

ii.

p.

118.

Hist. [6]

vol. xii. p. 398, pi. xviii. fig. 1.

Type. Fish, wanting head

An

Worcester Museum.

;

known only by the type specimen,
which measures 16 from the origin of the dorsal to the fork of the
caudal fin.
Trunk much elongated, the width of the caudal pedicle
scarcely equalling half the depth of the trunk between the dorsal
and pelvic fins. The origins of these two fins directly opposed, and
imperfectly defined species,
#

the dorsal with about 20 rays
fins,

with not

Form.

Sf

less

Loc. Portlandian

Not represented

anal fin about as large as the pelvic

;

than 12 rays.
Garsington, Oxford.

:

in the Collection.

Caturus heterurus

(Agassiz).

[Plate IX.]

1839-44. Pachycormus
p.

113, pi.

Type. Tail

A
0*45.

;

(?) heterurus, L. Agassiz, Poiss. Foss. vol.

pt.

ii.

Oxford Museum.

robust species of

medium

size,

attaining a length of about

head with opercular apparatus exceeding the
depth of the trunk and contained about four times in

Length

maximum

of

the total length of the fish
half the

ii.

lviii. a. figs. 4, 5.

maximum

;

depth of caudal pedicle equalling about

depth of the trunk.

External head-bones,

supratemporals, and opercular bones ornamented only in part with
feeble rugse

and tuberculations

;

maxillary teeth small, slender, and

and those of the dentary
bone largest and stoutest, well-spaced; operculum about threeHypocentra and pleurocentra large,
quarters as broad as deep.
Dorsal fin comprising 18 rays, arising in advance of
well-ossified.
in close series, premaxillary teeth larger,

the middle of the back, about as deep as long, and

depth not

much exceeding

its

half that of the trunk at

pectoral fins with loose fulcra

;

maximum
its

origin

pelvic fins arising opposite the front

half of the dorsal; anal fin comprising only 9 or 10 rays, arising

immediately behind termination of dorsal.

Scales relatively large,

some exhibiting a very feeble radiating crimping.
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It

is

not improbable that the undefined name Caturus buclclandi

(L. Agassiz, Poiss. Foss. vol.

ii.

pt.

1844,

ii.

119) pertains to this
from Lyme Regis

p.

originally applied to a specimen

was

It

species.

exhibiting the head and anterior portion of trunk, but the present

writer has not been able to discover this

Form.

Sf

Lower Lias

Loc.

fossil.

Dorsetshire.

:

All the following specimens were obtained from the neighbourhood

of

Lyme

38121.

Regis

:

Head with abdominal
shown

region exposed from the left side,

of one-half the natural size in PI.

cranium

much crushed

too

is

for

IX.

The

fig. 1.

examination, and the

The

bones are mostly imperfect and fractured.

facial

short and deep premaxillae (prmc.) bear a few large slender

teeth; the maxilla (mcc.) exhibits a close series of small
slender teeth, and there

The mandible

is

a supram axillary bone (s.mx.).

exhibits very large, widely-spaced teeth in

the dentary bone

(d.),

and there are indications

of the

ascending plate of bone behind the tooth-bearing margin.

The form and proportions
s.op.,

i.

op.,

of the

opercular bones (op.,

p. op.) are shown, while the large size of the

upper branch iostegal ray (or.l) and of the gular plate
is

The

noteworthy.

left

post-temporal

(p.t.),

(g.)

clavicle,

and supraclavicle are partly exhibited, and there are
remains of the postclavicular plates. The pectoral fin is
nearly complete its anterior rays are remarkably straight,
and it appears to have been fringed with slender fulcra;
;

only four rays of the

left pelvic fin

remain, but the large

Of the dorsal fin, only
some of the supports are shown. The position of the
notochord is marked by a confused line of hypocentra and
pleurocentra
the ribs are long and the neural arches
short, but both remarkably slender.
Above the neural
slender fulcra are well preserved.

;

arches

is

a series of very robust, slightly bent, long bones,

commencing shortly behind the head
and extending even beneath the supports of the dorsal
fin
and these appear to be the separate neural spines.
All the scales are smooth, and their rhombic form is well
shown in the dorsal region.
Purchased, 1864.

inclined backwards,

;

P. 897.

Head and fragment
right

side.

The

of abdominal region

dentition

is

indicated

shown from the
as

P. 4377.

Remains of head and opercular apparatus
Lias.

in

the

last

Egerton Coll.

specimen.

in indurated

EnnisJcillen Coll.

341

EUGNATHID^.

P. 2036. Nearly complete skeleton, with imperfect head, and dis-

The thick

playing part of the squamation.

scales

on the

atrophied upper caudal lobe are conspicuous, and shown in

PL IX.

region are
P. 3696 b.

One

fig. 2, s.

sented in

More

fig. 3,

of the pelvic fin-supports

repre-

shown enlarged twice

in

fig.

Egerton

4.

Coll.

imperfect skeleton with obscure remains of the

The indurated contents of the

head.

is

while a few of the scales of the caudal

intestine

seem

to

preserve impressions of the folds of the spiral valve.

EnniskiUen

The greater portion

P. 3696.

of

a large

fish,

wanting the

Coll.

tail

and

the anterior end of the head, and with much-displaced

squamation.

each

of

Large slender fulcra are shown in front of
and the stout median scales are

the paired fins

;

preserved at the base of the lower lobe of the caudal

EnniskiUen
P. 3702. Similar specimen, infero-lateral aspect,

showing

fin.

Coll.

less of

the head, but with more satisfactorily preserved squama-

EnniskiUen

tion.

P.

3696

a.

Skeleton of the trunk of

fragmentary head-bones.

a smaller

The

with a few

fish,

squamation

destroyed, only a few rhombic scales being

Coll.

is

almost

shown on the

The hypocentra in the
abdominal region are broad and flattened below those in
the caudal region are smaller and firmly united with the
flank of the abdominal region.

;

robust pedicles of the haemal arches.

The

free neural

spines are imperfectly exhibited; the supports of the anal
are

fin

remarkably long, and the pelvic basipterygia are
and robust.
EnniskiUen Coll.

well- ossified

P.

3696

C-e.

Three imperfect specimens.

EnniskiUen

Coll.

Imperfect head and abdominal region, the scales well

P. 120.

preserved and displaying the superficial ornament.

Purchased, 1830.
P.

898

Imperfect trunk with well-preserved dorsal

a<

fin.

Egerton
P.

898

C.

Imperfect axial

digested

skeleton,

Coll.

with remains of partially
Egerton

fish.

Coll.

P. 3633. Inferior aspect of head and part of abdominal region of
a small

fish,

probably of this species.

EnniskiUen

Coll.
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Caturus latipennis

(Egerton).

1844. Pachycormus latipennis, L. Agassiz, Poiss. Foss. vol.

pt.

ii.

114 (undefined).
1858. Pachycormus latipennis, Sir P. Egerton, Figs. & Descript.
Organic Eemains, dec. ix. (Mem. Geol. Surv.), no. 3, pi. iii.

ii.

p.

Type. Head, with pectoral

An

fin

and

scales

Museum.

British

;

Brit.

imperfectly definable species closely similar to C. heterurus.

External head-bones and opercular bones ornamented only in part

with feeble rugae and tuberculations, the supratemporals and post-

spaced.

maxillary teeth small, slender, and
and those of the dentary bone large, stout, wellHypocentra and pleurocentra distinct, robust. Scales of

moderate

size,

temporals closely tuberculated

;

in close series,

smooth,

The anterior pectoral fin-rays of this species seem
what broader and more arcuated than in C. heterurus.
Form, fy Loc. Lower Lias Dorsetshire.

to

be some-

:

P. 568.

The type specimen, described and
loc. cit.

;

Lyme

pectoral

fin

is

left side

Lyme

Begis.

Caturus agassizi
(Mem. Geol.

only

Purchased, 1864.

(Egerton).

1858. Endactis agassizi, Sir P. Egerton, Figs.
ix.

;

well-preserved, but there are

slight traces of slender fulcra.

Remains, dec.

by Egerton,

Enniskillen Coll.

38527. Similar specimen exposed from the

The

figured

Regis.

&

Descript. Brit. Organic

Surv.), no. 4, pi. iv.

Type. Fragmentary head and trunk British Museum.
The type species of the so-called genus Endactis, attaining a length
of about 0*3.
The proportions being apparently similar to those of
;

C. heterurus, it remains doubtful whether the fish is not merely the
young of the latter species but in the specimens mentioned below
the scales seem to be relatively smaller and more conspicuously
;

crimped, while ossifications in the notochordal
feeble or absent.

more

The crimpings on the

scales

sheath are very

sometimes radiate

or less.

Form.
P. 567.

Sf

Loc.

Lower Lias

:

Dorsetshire.

The type specimen, very fragmentary, showing the greater
part of the squamation of the right side from within

Lyme

Regis.

;

There are distinct indications of large
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fulcra in front of the dorsal fin;

trunk

and the form of the

somewhat deepened by crushing.

evidently

is

Egerton

41856.

A

small

fish,

Coll.

0-24 in length, showing the characteristic

ornamentation of the scales, with imperfect head and

wanting the greater part

of the

Relatively large teeth are

shown

caudal

fin

Lyme

;

Regis.

The

in the upper jaw.

neural and haemal arches of the axial skeleton of the

trunk are well
tions

of

calcified,

but there are no distinct indica-

elements

skeletal

in

notochordal

the

Large fulcra are shown on the upper lobe
but the other

of

sheath.

the caudal,

tins are too imperfectly preserved to

show

whether similar fulcra were present or absent.
The
ornamentation of the scales is very conspicuous in the
abdominal region

there are stouter rhombic scales on

:

the atrophied upper caudal lobe, and two stout median
scales occur at the base of the lower lobe of the caudal

Purchased, 1870.

fin.

Caturus insignis

(Kner).

1866. Eugnathus insignis, R. Kner, Sitzungsb. k. Akad. Wiss., math.-

naturw. 01. vol.

liv. pt.

Type. Nearly complete

A

i.

fish

p. 306, pi.

;

i.

Innsbruck Museum.

species attaining a length of about 0'4.

opercular apparatus about equal to

the

Length

maximum

of

head with

depth of the

trunk and contained nearly four-and-a-half times in the total length
of the fish

maximum

;

depth of caudal pedicle equalling about half

depth of the trunk.

and rugae mandibular teeth robust and in part
operculum twice as deep as broad. Pelvic fins arising

fine granulations

striated

;

the

External bones ornamented with

;

immediately in advance of the dorsal, which arises at about the
middle poiut of the back and comprises 17 rays

;

anal fin with

11 rays, smaller than the dorsal, and arising opposite the hinder
extremity of the latter.

Form. <Sf Loc. Upper Trias Seefeld, Tyrol.
Not represented in the Collection.
:

The following

species,

known only from

are remarkable for the large size
teeth.

They

are

imperfect specimens,

and robust proportions

commonly described

of their

as Conodus, Strobilodus, TliJat-

and Ditaociodus, but have as yet exhibited no characters by
which they can be distinguished from Caturus.
todus,
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Caturus (Conodus) chirotes
[Plate VII.

(Agassiz).

figs. 2, 3.]

1839. Eugnathus cheirotes, L. Agassiz, Neues Jahrb. p. 118.

1842-44. Eugnathus chirotes, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p. 102, pi. lvii. b.

1844. Conodus ferox, L. Agassiz,
of jaws

;

British

Type. Imperfect

p.

105 (name only).

Woodward &

1890. Eugnathus (?) chirotes,
Vertebrata, p. 77.

The type

ibid.

fish

British

;

Sherborn, Catal. Brit. Foss.

Museum.

species of the undefined genus

length of about 0*75.

Length

apparently exceeding the

of

Conodus, attaining a

head with opercular apparatus

maximum

depth of the trunk and con-

tained about four times in the total length of the

bones ornamented in part with sparse
thick but not

[Portion

Museum.]

much deepened,

External

fish.

tuberculations

the hinder two-thirds of

its

maxilla

;

dentigerous

margin concavely arched, and the height of the middle teeth not
supraequalling the depth of the bone at their point of insertion
;

maxilla sparsely tuberculated, half as long as the maxilla premaxillary teeth very large, apparently equalling in size those of
;

the middle of the dentary, which are somewhat tumid at the base

;

and numerous, stout and not
much curved; enamel restricted to the apex in all the teeth.
Scales for the most part smooth, but some of those of the flank
splenial teeth relatively very small

exhibiting longitudinal crenulations.

Form.
P. 3643.

Sf

hoc.

Lower Lias

:

Dorsetshire.

The type specimen described and figured by Agassiz, loc.
Lyme Regis. The head seems to have been somewhat
cit.
deepened in the fossil by the upturning and fracture of
;

the cranium, while the jaws are displaced downwards.

The

otic

elements are well-ossified and the thin dermal

cheek-plates

are

conspicuous.

The

maxilla

is

much

fractured and imperfect, but some of the slender teeth in
its

hindermost portion are well shown

tooth on the premaxilla
is

is

;

one very large

also preserved.

The mandible

obscured, and only one of

teeth can be seen.

culum

is

moderately large anterior
The middle portion of the preoperits

coarsely rugose, and the same

ornament appears
The

slightly on other fragments of the external plates.
ossifications

crushed, but

in

the sheath of the notochord

evidently consist of separate

are

much

pleurocentra
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and hypocentra, the

latter

with a pair of short processes
In the abdominal
ribs.

for the support of the delicate

region the series of curved robust neural

from the supporting arches,
imperfect

clavicle

left

is

well

displaced

is

spii.es,

In the remains

ray
of

is

conspicuous

;

most of the rays

occurs almost in

its

The

upwards, and the

comparatively thin and laminar supraclavicle
it.

separate

exhibited.

above

lies

of the pectoral fin, the stout foremost

and the very
well shown.

subdivision

fine distal

One

is

of the pelvic fins

natural position, comprising seven or

eight rays, with a series of large fulcra on

anterior

its

About sixteen rays are preserved in the fragmentary dorsal fin, with a few displaced fulcra and
The caudal fin is too imthirteen of its basal bones.
The
perfect for description, and the anal is wanting.
squamation is also very imperfect, and the only ornament
is observable on some of the scales of the flank, which are

margin.

crimped much like the scales

of

Eugnathus.
Enniskillen Coll.

P. 3645.

An

imperfect head, exposed from the right side

Regis.

A

fragment

of

the

occipital

portion

Lyme

;

the

of

cranium occurs behind, and the squamosal is shown to be
ornamented with a few sparse tubercles.
The cheekplates

are mostly smooth, but sometimes feebly tuber-

culated and frequently rugose towards the margin.

The

maxilla (mx.) and suprama^l11 ^ (s.mx.) are shown of the
natural size in PI. VII.

fig. 3.

The bases

of

large premaxillary teeth are seen, and there
also of

much

two very
evidence

teeth in the mandible, which

equally large

unfortunately

is

obscured.

The

preoperculuni

is
is

margin
while the crushed
remains of the operculum and suboperculum exhibit a
few small sparse tuberculations.
Enniskillen Coll.
rugose

P. 514. Crushed

near

its

hinder

;

fragment of jaws, the dentary shown of the

natural size in PI. VII.

fig.

2,

and intended by Agassiz

to

be described as the type specimen of Conodus ferox;

Lyme llegis. Three large dentary teeth are preserved,
though somewhat broadened at the base by accidental
crushing; and there are the bases of smaller teeth in
fragments of the maxilla.
The very small and stout
splenial teeth are also seen.

Egerton Coll.
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Caturus (Strobilodus) giganteus

(Wagner).

1851. Strobilodus giganteus, A. Wagner, Abh. k. bay. Akad. Wise.

math.-phys. CI. vol.

vi. p.

75, pi.

ii.

1863. Strobilodus giganteus, A. Wagner, ibid. vol.

Type. Imperfect

The type

fish

species of the so-called genus

length of nearly 1 metre.
the

preceding

674.

Museum, Munich.

Palseontological

;

ix. p.

Strobilodus, attaining a

Maxilla apparently more robust than in

with concave dentigerous border and

species,

middle teeth remarkably large and

its

tumid, their height nearly

equalling the depth of the bone at their

Opercular

insertion.

bones finely punctate, wanting tubercular and rugose ornamentation.

Form.

<$f

Lower

Log.

Kimmeridgian

(Lithographic

Stone)

:

Bavaria.

Not represented

in the Collection.

Caturus (Thlattodus) suchoides (Owen).
1866. Thlattodus suchoides, R.

Owen, Geol. Mag.

vol.

iii.

p. 55, pi.

iii.

1887. Strobilodus suchoides, K. A. von Zittel, Handb. Palasont. vol.

iii.

p. 230.

1890. Strobilodus suchoides,

Vertebrata,

Woodward &

Sherborn, Catal. Brit. Foss.

p, 190.

Type. Jaws British Museum.
The type species of the so-called genus Thlattodus, known only
by the jaws, which indicate a fish perhaps more than 1 metre in
;

length.

Maxilla and

its

dentition apparently almost similar in

form and proportions to that of C. giganteus, but less deepened
behind. Dentary attenuated and scarcely if at all deflexed at the
symphysis.

The indent

at the base of the external face of the teeth

very conspicuous.

Form.
41386.

Sf

Lot.

Kimmeridgian

:

Norfolk.

Type specimen
Kimmeridge Clay, Downham, Norfolk.
The robust prefrontal articulating with the maxilla is
well shown on each side.
;

Presented by C. B. Rose, Esq., 1869.

Caturus

cliftoni,

[Plate VII.

Type. Imperfect right maxilla

;

Maxilla similar in form to that
large,

sp.

nov.

figs. 4, 5.]

British

Museum.

of G. suchoides,

but the teeth much larger, the height

and

at least as

of those at its

middle
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all the teeth,
greater than the depth of the bone at their insertion
both upper and lower, very slender at the apex and often incurved.
Symphysial end of the only known dentary bone considerably
;

curved downwards.

Form.

6f

Loc. Portlandian

Isle

:

Kirnmeridgian

of Portland.

:

Dorsetshire.

P. 6035.

Type specimen, shown

PL VII.

of

one-half the natural

size

in

Both
bone and teeth are much fractured, but the general form

of

fig.

4

the maxilla

;

Portland Stone, Isle of Portland.

is

distinct except at its hinder extremity.

The very slender small

teeth are indicated

posteriorly,

and the attenuated incurved apex is also shown on the
principal teeth, some of which are fractured to expose the
inner cavity.
P.

6034

a.

Presented by George Clifton, Esq., 1890.

Middle portion of a similar maxilla, with teeth showing

the smooth solid apex

;

Portland Stone. Isle of Portland.

Presented by George Clifton, Esq., 1890.

42381. Anterior portion of

left

maxilla

and other fragments
Purchased, 1870.

Portland Stone, Isle of Portland.

40719. Right maxilla, inner aspect, wanting the hinder portion
but with well-preserved remains of teeth showing their
characteristic form
Kimmeridge Clay, Dorsetshire.
:

Purchased, 1867.
P. 6034. Imperfect right dentary,

shown from the

one-half the natural size in PI. VII.
for the

fig.

outer aspect of
5,

remarkable

crowding of the anterior teeth and the downward

curvature of the bone towards the symphysis

(s.)

;

Port-

land Stone, Isle of Portland.
Presented by George Clifton, Esq., 1890.

Caturus (Ditaxiodus) impar (Owen).
1866. Ditaxiodus impar, R.

Owen, Geol. Mag. vol.

iii.

p. 107, pis. iv.

&

v.

Type. Jaws British Museum.
The type species of the so-called genus Ditaxiodus, known only
;

by the jaws, which indicate
Maxilla
species,

thick but

much

a fish perhaps about 1 metre in length.

deepened than in any of the preceding
arched throughout the greater part of its length, and
less

the height of the middle teeth considerably exceeding the depth of

the bone at their insertion.

All the teeth, both upper and lower,
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Splenial teeth for the most

with a very slender incurved apex.

part strongly incurved, and the largest not more than half the size
of the principal teeth on the dentary.

Form,

of

Loc.

Kimmeridgian

Oxfordshire.

:

46318. Type specimen comprising the right maxilla with the
imperfect right mandibular ramus and other fragments

;

Kimmeridge Clay, Culham, Oxfordshire. The small inner
row of curved mandibular teeth described by Owen is
evidently borne by the splenial bone, which enters and
strengthens the mandibular symphysis.

Cunnington

Coll.

46337. Abraded fragment of the anterior end of the right maxilla,
doubtfully ascribed to this

species

Kimmeridge Clay,

;

Cunnington

Devizes.

Caturus (Strobilodus) purbeckensis
1890. Strobilodus purbeckensis,
p.

350,

pi.

xxix.

Coll.

Woodward).

(A. S.

A. S. Woodward, Proc.

Zool.

Soc.

fig. 4.

Type. Head British Museum.
Head with opercular apparatus
;

length

;

ordinarily measuring about 0*1 in

external bones without ornament.

Maxilla comparatively

slender, the oral border slightly convex in its anterior two-thirds,

then a

little

concave, finally turned

downwards behind where the

teeth are remarkably slender and closely arranged

;

teeth of middle

of maxilla about twice as deep as the bone at their insertion, with

much produced
pointed

slender apical portion.

Mandible very slender,
height of middle

but not curved downwards in front

dentary teeth about equal to depth

of

bone

;

All

at their insertion.

the teeth indented at the base on the outer face.

Form.

6f

Loc. Purbeckian

Dorsetshire.

:

46911. Type specimen described and figured,

loc. cit.

;

Swanage.

Purchased, 1875.
P. 4273. Imperfect

right

dentary

with

well-preserved

Swanage.

The following specimens may
are not specifically determined

:

—

also be referred to

P. 3578. Fragmentary remains of a large fish
Regis.

;

Wiirtemberg.

Caturus but

Lower

Lias,

Lyme

Ennishillen Coll.

P. 530. Imperfect skeleton nearly a metre in length
Boll,

teeth

Ennishillen Coll.

;

Upper

Lias,

Egerton

Coll.
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P.

named

Three mandibular rami of the form

902, P. 3730.

Caturus joleiodus by Agassiz, Poiss. Foss.

vol.

ii.

pt.

ii.

(1844), p. 118, the first described and figured in Proc.
Geol. Assoc, vol. xi. (1890), p. 294, pi. iii. fig. 10 ;
Stonesfield Slate, Stonesfield.

Egerton

Remains

P. 4701.

Sf

Enniskillen Colls.

and abdominal region of a

of head

fish

resembling

C. furcatus, but differing from this species in its relatively-

larger scales

Lower Kimmeridgian (Lithographic

;

P. 4699. Small

immature

Stone),

Purchased, 1884.

Cirin, Ain, France.
fish;

in counterpart

;

Cirin.

Purchased, 1884.

38519. Imperfect remains of

fish

Kimmeridge Clay, Kimmeridge.

;

Purchased, 1864.
P. 901.

Very fragmentary and fragile head and abdominal region
Kimmeridge Clay, Studley, near Trowbridge.

;

Egerton Coll.
P. 6389. Fragmentary fish; English

Kimmeridge Clay.
Beckles Coll.

40648. Imperfect
fish

;

left

maxilla and mandibular ramus of a large

Kimmeridge

Clay,

Chapman's Pool Bay, Dorsetshire.
Purchased, 1867.

P. 6901. Imperfect head of a large

fish,

right mandibular ramus, and

displaying the cranium,

some

of the laminar toothed
Oxford Clay, Peterborough.
The dentary
exhibits the bases of 24 teeth, and the anterior half of the

gill-rakers

;

splenial bears only a single series of small teeth.

Leeds Coll.

29049

a.

More imperfect head

similar fish

of a

Christian Malford, Wiltshire.

rays are shown.

29049

h.

Imperfect

fish

about 0*46 in length, with remains of the

and caudal

From

the

fins

:

characters

Oxford Clay, Christian
of

dentition, this seems to belong to the
last

Oxford Clay,

Purchased, 1854.

pectoral, dorsal,

Malford.

;

About 20 branchiostegal

two specimens.

P. 4793. Left maxilla of large fish

the mandible

same

and

species as the

Purchased, 1854.
;

Jurassic, Helmsdale, Sutherland.

Presented by Sir Richard Owen, K.C.B., 1884.

;
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442

Maxilla described and figured under the provisional name
C. tenuidens by the present writer, Geol. Mag. [4]

a.

of

vol.

ii.

(1895), p. 15],

pi. vii.

8; Middle Purbeck,

fig.

Swanage.
P.

Purchased, 1882.

6584. More imperfect maxilla

Swanage.

;

Purchased, 1891.

36175. Right dentary provisionally named C. tenuidens

;

Swanage.

Purchased, 1861.

40656-57.

Two

right

dentaries

described and figured

the

of

same form, the second

1895,

loc. cit.

p.

151,

pi. vii. fig. 7
Purchased, 1867.

Swanage.
P. 442. Similar left dentary

Swanage.

;

P. 969. Similar right dentary

;

Purchased,

Swanage.

1

882.

Egerton Coll.

P. 6360. Imperfect abraded head, exhibiting relatively large teeth

and an especially large gular plate

;

Wealden, Hastings.
Beckles Coll.

An

imperfect head and pectoral fins of Caturus from the

Kim-

Cap de la Heve, Havre, have also been described
under the name of Pachycormus insignis, by H. E. Sauvage, Bull.
Another imSoc. Geol. Normacdie, vol. xiv. (1892), p. 29, pi. ii.
meridge Clay

of

perfect head, apparently of Caturus, from the Oxford Clay of Yaches

Normandy (Prevost Collection), is named Pachycormus macropomus by Agassiz, Poiss. Foss. vol. ii. pt. ii. (1844) p. 114.
Noires,

A

well-preserved trunk of Caturus from the Lias of Walgau,

Bavarian Alps,

is

name

described under the

of Lepidotus (Semio-

notus) macropterus by K. E. Schafhautl, Geogn. Untersuch. sudbay.

Alpengeb. (1851),

p. 98, pi.

xx.

fig.

27.

jaw from the Lithographic Stone

A specifically indeterminable

of Bavaria

is

branchiostegus by Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

similis (L. Agassiz, Poiss. Foss. vol.

1844,

p.

named Caturus

(1844) p. 118.
Nothing appears to be known of the so-called Caturus ovatus
(Miinster, Neues Jahrb. 1839, p. 679) and C. hrevicostatus (Miinster,
ibid. 1842, p. 44) from Kelheim.
The portion of dentary from the Chalk of Lewes named Caturus
ii.

pt.

ii.

118,

pi. lxvi. a.

9) does not belong to this genus, but probably to a Teleostean

fig.

fish.

The

original specimen

is

numbered 4842 and was obtained

from the Mantell Coll.
Nothing is known of the so-called Amblysemius gracilis (L.
Agassiz, Poiss. Foss. vol. ii. pt. ii. 1844, p. 165) from the Oolite
of

Northampton, said to be closely related to Caturvs (loc. cit.
Another species, A. bellovacinus or bellicianus (Y. Thiol-

p. 119).
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Phys. & Nat. Lyon, [2] vol. iii. 1850, p. 146, and
Bugey, pt. ii. 1873, p. 19), from the Lithographic Stone
(Lower Kimmeridgian) of Ain, France, is also too imperfectly

Here,

Ann.

Sci.

Poiss. Foss.

described for recognition.

Genus

CALLOPTERUS,

Thiolliere.

[Bull. Soc. Geol. France, [2] vol. xv. 1858, p. 784,

Bugey,

pt.

1873,

ii.

and Poiss. Foss.

p. 15.]

A genus apparently differicg only from Caturus in the more
remote situation of the dorsal fin, which is almost completely
opposed to the anal. The caudal fin also appears to he less deeply
forked.

Callopterus agassizi,

Thiolliere.

1846. Lepidotus armatus, A. Wagner, Gelehrte Anzeig.

k. bay.

Akad.

303 (inadequate definition).
1858. Callopterus agassizi, V. Thiolliere, Bull. Soc. G6ol. France, [2]
vol. xxii. p.

vol. xv. p. 784.
1863. Lepidotus armatus, A. Wagner, Abh. k. bay. Akad., math.-pkys.
[Fish Palseontological Museum, Munich.]
CI, vol. ix. p. 620.
;

1873. Callopterus agassizi, V. Thiolliere, Poiss. Foss. Bugey, pt.

ii.

p. 15, pi. x.

1887. Callopterus agassizi, K. A. von Zittel, Handb. Palaeont. vol.

iii.

p. 231, fig. 243.

Type. Fish

The type

;

Lyons Museum.

about 0*45. Length of
apparatus
somewhat
exceeding
opercular
the maximum
with
head
depth of the trunk and contained about four-and-a-half times in
species, attaining a length of

the total length of the fish
thirds as great as the

;

depth of caudal pedicle about two-

maximum

depth of the trunk.

teeth especially stout and closely arranged.

Mandibular

Pelvic fins twice as

from the pectorals as from the anal
dorsal fin, with
16 rays, about half in advance of the anal, which has 10 rays.
Bidge-scales of upper caudal lobe much enlarged, extending half-

distant

;

way towards
Form.

§

the dorsal

Loc.

fin.

Lower Kimmeridgian (Lithographic Stone)

:

Ain,

France.

Not represented

A

stouter small

in the Collection.
fish

0*115

in

meridgian bituminous limestone

length, from

the

Lower Kim-

Orbagnoux, Ain, France, has
also been referred to this genus under the name of Callopterus
obesus (H. E. Sauvage, Bull. Soc. Hist. Nat. Autun, vol. vi. 1893,
p.

433,

pi. ix. fig. 1).

of
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EURYCORMUS,

Genus

[Abh. k. bay. Akad. Wiss., math.-phys.
Syn. Eurypoma,

Kemains,

T.
dec.

Wagner.

CI. vol. ix.

1863, p. 707.]

H. Huxley, Figs. & Descript. Brit. Organic
xii. (Mem. Geol. Surv. 1866), p. 32.

Trunk elongate-fusiform.

External head-bones and opercular

bones very feebly ornamented with rugae and tuberculations,

moderately robust

:

all

snout obtusely pointed, and maxilla laterally

compressed, gradually deepened behind, with a convexly arched
dentigerous border

;

teeth small and arranged in a regular close

on the maxilla and

splenial, similarly small and closely
on the other inner bones, comparatively large in the
single series occupying the anterior half of the dentary bone.
Ossifications in the sheath of the notochord well developed, the
series

arranged

hypocentra and pleurocentra in part of the caudal region forming
completed alternating rings

ossified ribs

;

paratively small on the median fins

Pectoral

much exceeding

developed
pair

;

;

Fulcra com-

the pelvic fins in

size,

fins].

but the latter well

and triangular, opposed to the pelvic
somewhat extended base caudal fin deeply

dorsal fin small

anal fin with

forked.

slender.

[unknown on the paired

;

Scales delicate, smooth or very finely tuberculated, deeply

overlapping, none

much deeper than

with peg-and-socket articulation.

broad, and apparently none

Lateral line inconspicuous.

Eurycormus speciosus,
1863. Eurycormus speciosus, A.

math.-phys. CI. vol.

ix. p.

Wagner.

Wagner, Abh.

709, pi.

k.

bay. Akad. Wiss.,

iv.

Wagner, ibid. p. 659.
Museum, Munich.]

1863. " Pholidophorus obscurus, Minister, MS.," A.

[Imperfect axial skeleton; Palseontological

1887. Eurycormus speciosus, K. A. von Zittel, Handb. Palseont. vol.
p.

230,

fig.

Type. Nearly complete

The type

iii.

242.
fish

;

Palseontological

species, attaining a length of

Museum, Munich.

about 0*35.

Length of

head with opercular apparatus about equal to the maximum depth
of the trunk and occupying somewhat less than one-quarter of the
caudal pedicle less than half as deep as the
total length of the fish
Pelvic fins arising far
abdominal region. External bones smooth.
behind the middle point between the pectorals and the anal, opposite
the origin of the dorsal, which occupies the middle of the back and
anal fin with about 17 rays, arising
comprises about 16 rays
;

;

immediately behind the termination of the dorsal length of each
lobe of the caudal fin equalling three times the depth of the pedicle
;

at its origin.

353

eugnathidjE.

A

small fish from the Bavarian

the Dresden

Museum, may

this species,

but

is

possibly

Lithographic

and

Eurycormus dubius by B. Vetter, Mittheil.
(18S1), p. 113,

iv.

pi.

ii.

now

in

It exhibits no

not certainly determinable.

ossifications in the notochordal sheath,

Dresden, pt.

Stone,

be an immature example of

fig.

is

provisionally

named
Mus.

k. mineral. -geol.

7.

Fulcra are observable

on the paired fins.
Form. Sf Loc. Lower Kim meridgian (Lithographic Stone): Bavaria.
37934. Scattered remains of a
axis

A

P. 911.

more

Hdherlein

ovaries

by Minister, apparently showing

Egerton

Eurycormus egertoni
Macropoma

1844.

of the

traces

Kelheim.

;

Coll.

preserved trunk, labelled Caturus

satisfactorily

latissimus

vertebral

fish displaying the typical

Solenhofen.

;

Coll.

(Egerton).

egertoni, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

pp. 174,

180 (name only).

Macropoma

1858.

Sir P. Egerton, Figs.

egertoni,

Organic Remains, dec.

ix.

(Mem. Geol.

&

Descript. Brit.

Surv.), no. 10, pi. x.

1859. Palceoniscus egertoni, J. Leckenby, Geologist, vol.

ii.

p. 9.

H. Huxley, Figs. & Descript. Brit. Organic
Remains, dec. xii. (Mem. Geol. Surv.), p. 32.
1894. Eurycormus egertoni, A. S. Woodward, Geol. Mag. [4] vol. i.

Eurypoma

1866.

egertoni, T.

p. 214.

Type. Anterior portion of

A
only

known specimens about

and parts of the
tions

fish

;

British

Museum.

large species, the head with opercular

;

facial

apparatus in the two

0*18 in length.

Cranial roof-bones

bones coarsely rugose, with few tubercula-

maxilla smooth, more than twice as deep behind as in front
feebly rugose and sparsely tuberculated.
ornamented with minute tubercles and short rugae,

opercular bones very
Scales finely

which are closely arranged in antero-posterior series.
Speeton, Yorkshire.
Form. $' Loc. Kimmeridgian

Oxfordian

:

:

Northamptonshire.
P. 569.

The type specimen described and figured by Egerton, loc.
cit., and further noticed by Huxley and the present writer
in waterworn indurated matrix, described as obtained
from " Gault, Speeton," but stated by Leckenby to have
;

been found in the stratum immediately above the clay
with Ammonites biplex.
Much of the fossil is very
obscure, and
description

part in.

in

it

is

only necessary to add to Egertons

three

particulars.

Firstly,

it

2

A

may

be

—
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remarked

there

that

evidence

distinct

is

the robust ribs

supporting

ossifications

;

of

vertebral

secondly, the

apparently steep frontal profile in advance of the orbit
is

due partly

to

and partly

fracture

to

crushing, while

distortion is the cause of the great elevation immediately

behind the occiput and of the comparatively forward
position of the dorsal fin

thirdly, there are conspicuous

;

branchiostegal rays behind the gular plate.
P. 6912.

Egerton

Coll.

head, with some anterior
1894; Oxford Clay. Peterborough.
Neither ribs nor vertebrae are displayed, though certain
feeble indications may denote that some are buried within

Imperfect

obliquely-crushed

scales, noticed loc. cit.

the specimen

;

but

the parts exhibited are identical in

all

form, characters, and even in size with the corresponding

elements shown in the type specimen.

Eurycormus grandis,
1839. Eurycormus grandis, A. S.

A.

S.

Leeds Coll.

Woodward.

Woodward,

Geol. Mag. [3] vol.

vi.

p. 449.

Woodward,

1890. Eurycormus grandis, A. S.
figs.

Type. Imperfect head

A

ibid. vol. vii. p. 289, pi. x.

1-8.

E. egertoni in

;

known

large species
size.

Woodwardian Museum, Cambridge.
only by the head and vertebrae, equalling

All the external bones smooth or very feebly

rugose, those of the cranial roof and

ornamented with

fine,

some

sparse tuberculations.

of those of the face

The squamosal bones

appear to be relatively narrower than in E. egertoni.
Cambridgeshire.
Sf Loc. Kimmeridgian
Not represented in the Collection.

Form.

;

The following ring-vertebrae are not certainly determinable, but
suggested in the Geol. Mag. [4] vol. i. 1894, p. 216) may

(as

perhaps pertain to Eurycormus
P. 6176. Specimen figured in

(1880), Suppl.

:

Damon's Geol. Weymouth,' ed. 2
Kimmeridge Clay, Weymouth.
'

pi. xii. fig. 9

;

Damon

Coll.

41181,41231,45926. Nine specimens; Kimmeridge Clay, Weymouth.

41231

a.

Imperfect hypocentrum

Purchased, 1868, 1874.
;

Kimmeridge

Clay,

Weymouth.

Purchased, 1868.
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NEORHOMBOLEPIS,

Genus

Woodward.

A. S.

[Proc. Geol. Assoc, vol. x. 1888, p. 304.]

Trunk elongate-fusiform, and head
with tubercles and rugas

of

enamel

External

relatively large.

head-bones and the opercular bones robust, more or

less

ornamented

maxilla with a straight denti-

;

gerous border, and a long supramaxillary bone

;

teeth in regular

and hollow, nearly as large on some of the inner bones
as on the margin of the jaw, but short and tubercular on the
entopterygoid suboperculum at least half as large as the nearly
rectangular operculum, and separated from the latter by an almost
series, large

;

Vertebral centra completely

horizontally-extended suture.

much

shorter than deep in the abdominal,

;

in the

Pectoral fins relatively large, with an especially robust

caudal region.
preaxial ray

ossified,

more elongated

[other fins

unknown].

Scales thick, with a

narrow

overlapped border not produced at the angles, and the peg-and-socket

wanting superficial ganoine nearly smooth
few principal flank-scales as deep as broad, the majority broader than
deep, and those of numerous ventral series at least twice as broad

articulation feeble or

;

;

as deep.

Neorhombolepis excelsus,
[Plate Till.

i.

External

Woodward.

Woodward, Proc. Geol. Assoc,

fig. 1.

Type. Imperfect anterior portion of

The type

8.

fig. 4.]

1888. Neorhombolepis excelsus, A. S,
vol. x. p. 304, pi.

A.

fish

;

British

Museum.

with head attaining a length of about 0*085.
ornamented with closely- arranged elongated

species,

bones

tubercles and short rugae of ganoine

incurved apex, in a close regular

;

marginal teeth slender, with

series,

almost as large as those of the dentary.

and those

of

the maxilla

Preaxial pectoral fin-ray

ornamented with elongated tubercles and rugge of ganoine. Large
ornamented as the head-bones, other scales
smooth scales of the ventral abdominal region very much elon-

postclavicular scales
;

gated, often nearly three times as broad as deep, and

some with

two or three coarse denticulations on the hinder margin.
Form. Sf Loc. Turonian Kent.
:

43077. The type specimen, comprising the imperfect head, abdominal region, and right pectoral fin, shown of the natural
size in PL YIII. fig. 4
Lower Chalk, Upper Hailing,
;

In the original description of the fossil, only the
portion behind the cranium is noticed, the imperfect head
2 a 2

Kent.

;
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having been subsequently met with in the Collection. Of
the cranium, only the highly-ornamented posterior portion
of the roof

shown

are

exposed

is

4

(fig.

a),

and the parietals (pa.)

to be very small, the squamosals (sq.) extending

about twice as far forwards, and the frontals (fr.) uniting
wavy median suture. The smooth hinder margin of

in a

the cranial roof must have been deeply overlapped by the
large supratemporal plates,

preserved on the
is

shown

left side.

which the outermost

of

The

is

rostral half of the skull

in irregular transverse section,

and the pterygo-

palatine arcade exhibits a large laminar bone, apparently

the entopterygoid, covered with closely-arranged tubercular

which become elongated towards the inferior margin
and are nearly as large on the ectopterygoid (? or palatine)

teeth,

as on the maxilla.

On the

right side the greater part of the

maxilla (mx.), with an elongated supramaxilla (s.mx.) on

hinder half, is preserved, showing some traces of
ornament and the nearly straight dentigerous border
the mandible is also preserved, but more imperfectly, and
tall conical teeth seem to occur on the splenial as viewed
in transverse section.
Beneath the mandible is part of a
large, thin, ornamented plate, evidently the gular.
One
large cheek-plate (s.o.), with sparse radiating ornament,
is also shown on the right side.
The post-temporal plates
are long and narrow, and ornamented in their exposed
portion.
Two fragments of the operculum (op.) on the
left side are ornamented, and the suboperculum (s.op.) on
the right side is more than half as deep as the operculum.
The last-named and remaining characters are indicated in
the published figure and description.
Purchased, 1871.
its

Neorhomholepis valdensis,
[Plate VIII.

Type. Imperfect fish

A

British

;

fig.

sp.

nov.

5.]

Museum.

known only from
an imperfect specimen. Principal flank-scales and many of the
narrow ventral scales extremely finely pectinated on their hinder
margin vertebral centra in the posterior abdominal region relaspecies about as large as the type, similarly

;

tively longer

known,
Form.

than in

N. excelsus.

as in the latter species.
4'

Lot:

Wealden

:

Sussex.

Other characters, so far as
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P. 6364.

The type specimen,

a

imperfect coiled-up

fish

waterworn piece of sandstone with
Wealden, Hastings. The fish is
partly exposed on both sides of the slab, and portions of
centra are
its pectoral fin, squamation, and vertebral

shown

;

of the natural size in PI. VIII.

head and opercular apparatus

5

figs. 5,

The

a, b.

imperfect

too

are

for

description, but traces of the characteristic external orna-

ment

are preserved both on the cranial roof and on the

The middle

cheek-plates.

cluster of small teeth

parasphenoid exhibits a

of the

and

;

ascending portion

its lateral

forked, the anterior limb rising as usual to
frontal, the posterior

A

elements.

is

meet the post-

limb reaching one of the hinder otic

horizontal (not median) section across one

of the short abdominal vertebras

is

shown

in

5 a

fig.

;

and one of the three elongated centra, as exposed in the
anterior part of the caudal region, is shown in side view
in
so

fig.

5

The

b.

much

latter are followed

elongated, but

and pectoral

clavicle

fin

still

by other centra not
The
deep.

longer than

are preserved on the left side,

the latter comprising not less than 24 rays, of which each
is

undivided in

finely

its

proximal two-thirds but becomes very

branched and articulated

distally.

A

portion of

the largest postclavicular plate on the same side (p.cl.)

The

displays the characteristic external ornamentation.

remarkably smooth, exhibiting no markings

scales are all

beyond

and the serration of their
and inconspicuous. Even
the principal flank-scales are broader than deep, while the
ventral scales are not only extremely narrowed but also
become in part subdivided.
Beckles Coll.
feeble, scattered pits

hinder border

is

Neorhombolepis

extremely

(?)

;

fine

punctatus

(A. S. Woodward).

1844. Lepidotus punctatus, L. Agassiz, Poiss. Foss. vol,

(name

ii.

pt.

i.

p.

306

only).

1844. Lepidotus punctulatus,

287 (name

L. Agassiz,

ibid.

Woodward,

Proc. Geol. Assoc, vol. x.

pt.

ii.

p.

only).

1888. Genus non
p. 304, pi.

det.,

i. fig.

A.

Type. Detached scales

A

species

known

in Neorhombolepis.

S.

2.

;

British

Museum.

only from detached scales, and doubtfully placed

The

largest

known

breadth, and none are so deep as broad

smooth external layer

of ganoine,

scale

measures 0-015 in

all

specimens exhibit a

;

marked with a few punctations,

—
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and the hinder margin
pertain to Lepidotus

That the

not serrated.

is

shown not only by

is

scales do not

their form, but also

by

the non-production of the angles of the overlapped anterior border.

Form.

Sf

Loc. Turonian

Group

P. 4705.

Kent and Surrey.

:

of associated

specimen

scales, to

be regarded as the type

Lower Chalk, Burham, Kent.

;

EnnisJcillen

Two

P. 1106.

smaller groups of imperfect scales, one labelled by

Agassiz

Group

P. 6526.

Coll.

Burham.

;

Egerton

Coll.

of six associated scales, tbrce figured in Proc. Geol.

Assoc, vol. x.

pi.

i.

fig.

2

;

Blue Bell Hill, Burham.

Presented by S. J. Hawkins, Esq., 1891.

Abraded

P. 7567.

scale

;

Lower Chalk. Dorking, Surrey.
Purchased.

An
in its

imperfect fish

much resembling

Neorliombolepis, but differing

more powerful dentition and the subdivision

plate into four pieces,

Otomitla

is

described as follows

sjoeciosa, J. Felix,

xxix.

pi.

fig. 3,

of the

Palaeontogr. vol. xxxvii. (1891), p. 189,
xxx. figs. 3-5.
Neocomian ; Cerro

—

pi.

de la Yirgen, Tlaxiaco, Oaxaca, Mexico.
scattered

scales

gular

:

and

vertebrae

;

J.

[Head with

Felix

Collection,

Leipzig.]

Genus
[Figs.

&

LOPHIOSTOMUS,

Egerton.

Descript. Brit. Organic Remains, dec. vi.

(Mem.

Geol. Surv. 1852), no. 10.]

An

imperfectly

known genus with relatively large head, which
much depressed. External head-bones and

appears to have been

the opercular bones robust, more or less ornamented with tubercles

and rugae of enamel the roof of the cranium raised into a promiboss on each side immediately behind the orbit; jaws
relatively very large, the maxilla with a straight or slightly
concave dentigerous border, and the premaxillae fused with the
ethmoid teeth in regular series, large and hollow on the margin
of the jaw, minute on the inner bones, and those of the dentary
suboperculum nearly half as
larger than those of the maxilla
large as the operculum, which is quadrangular but truncated at the
;

nent

;

;

postero-superior angle

;

gular plate very large.

trunk not certainly known.]

[Axial skeleton of

Fin-rays robust, externally ornamented

paired fins without fulcra, the pelvic pair relatively small

;

[median
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unknown]. Scales thick, with a narrow overlapped border not
produced at the angles, and the peg-and-socket articulation feeble
fins

or wanting

superficial ganoine more or less striated or pitted
numerous series of narrow ventral scales.
One group of remains mentioned below, and another similarly
fragmentary group in the Brighton Museum, exhibit ring-vertebra3
which probably belong to this fish.
;

Lophiostomus dixoni,
1852. Lophiostomus dixoni, Sir P. Egerton,

1888. Lophiostomus dixoni, A. S.

Egerton.
loc. cit.

no. 10, pis. x., x*.

Woodward, Proc.

Geol. Assoc, vol. x.

p. 303.

Type. Head with part of abdominal region British Museum.
The type species, with head attaining a length of 0'06. External
bones and fin-rays ornamented with closely -arranged short rugae
;

Maximum

and tubercles of ganoine.

width of cranial roof exceed-

ing two-thirds of its length; the paired frontal prominences narrow

and

laterally compressed

but

much

elevated, the height of each

exceeding half the distance between them.
regular series, some

Marginal teeth in one

exhibiting feeble vertical wrinkles in their

mandibular ramus about three and a half times as
Branchiostegal rays about 12 in
depth.
number, nearly all ornamented gular plate as long as the dentiapical portion

long as

;

maximum

its

;

gerous portion of the mandible, and at least two-thirds as broad as

Ornament of fin-rays consisting chiefly of oblique wrinkles.
Hinder border of scales with coarse, long, acuminate pectinations,

long.

continued on the outer face of the principal scales

oblique

as

wrinkles or elongated pits.

Form.

Sf

Loc. Senonian

Sussex and Kent.

•

23023. The type specimen, described and figured by Egerton,
cit.

;

Alfriston, Sussex.

named "

scapula,"

series.

is

The comparatively smooth

loc.

plate

evidently one of the postclavicular

Presented by Capt. J. L. Beckford, R.N.

P. 1116. Scales and an associated bone-fragment

;

Alfriston.

Egerton
P. 5409. Portion of fin-ray and two imperfect scales

;

Coll.

Sussex.

Presented by P. E. Coombe, Esq., 1888.

39121. Group

of scales

and remains

of fin-rays

;

Maidstone.
Bowerbciiih Coll.

P. 4263. Scales apparently with imperfect ring-vertebra?

;

Lewes.

Enniskillen Coll.

—

;
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Lophiostomus
1895. Lophiostomus
p.

affinis,

affinis, A. S.

A.

S.

Woodward.

Woodward,

Geol. Mag. [4] vol.

ii.

pi. viii. fig. 6.

210,

Type. Hinder portion of cranial roof; British Museum.

A

asX. dixoni, known only by the hinder portion

species as large

which

of the skull,

type species.

is

somewhat more

Frontal prominences

finely

slight,

ornamented than in the
not forming a slender

eminence.

Form.

Sf

Loc.

Cenomanian (Cambridge Greensand)

Type specimen described and

P. 7233.

Family
Trunk elongate

or

figured

loc. cit.

:

Cambridge.
Jesson Coll:

AMIID^.

elongate-fusiform,

more

or

laterally

less

Cranial and facial bones moderately robust, externally

compressed.

enamelled, and opercular apparatus complete

;

mandibular suspen-

sorium nearly vertical or inclined backwards, and gape

wide

;

snout not produced

mesially

;

of

mouth

premaxillae separate and in contact

marginal teeth mostly stout and conical, inner teeth com-

;

Notochord persistent or more or
which remain as disconnected pleuro-

paratively small or even minute.
less replaced

by

vertebras,

central and hypocentral discs in part of the caudal region.
robust, the majority well-spaced, articulated
fulcra almost or completely

in length.

Scales thin

wanting

;

Fin-rays

and divided

distally

dorsal and anal fins variable

and deeply imbricating, more or less rounded

in their exposed portion.

The characters
difficult to

of the genus Liodesmns, mentioned below, render

it

compile a satisfactory diagnosis of this family, which

must be regarded as a specialised branch of the Eugnathidae.
The principal descriptions of the osteology of the type genus, the
existing Araia of North American lakes and rivers, are the
following

:

H. Franque, " Afferuntur nonnulla ad Amiam calvam accuratius
cognoscendam " (Inaugural Dissertation
T.

W.

Bridge, "

The Cranial Osteology

of

:

Amia

Berlin, 1847).
calva " (Journ.

Anatomy & Physiol, vol. xi. 1877, pp. 605-622, pi. xxiii.).
M. Sagemehl, "Das Cranium von Amia calva " (Morphol. Jahrb.
vol. ix.

E.

W.

1884, pp. 177-228,
The Osteology of

Shufeldt, "

pi. x.).

Amia calva" (Ann. Eep.

Commiss. Fisheries, 1883 [1885], pp. 747-878,

U.S.

pis. i.-x.).
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L.

Schmidt, " Untersuchungen zur Kenntniss des Wlrbelbaues
wiss. Zool. vol. liv. 1892,
von Amia calva " (Zeitschr.
f*.

pp. 748-764, pi. xxxiv.).

Synopsis of Genera.
Vertebral

I.

rudimentaiw

elements

absent

or

dorsal fin short-based.

Trunk

scarcely tapering

elongate,

wanting;

caudal fin rounded

fulcra

;

only

or

slightly forked
II.

Vertebral elements forming

more or

dorsal fin

Dorsal

fin

(p. 361).

Megalurus

(p.

less extended.

not occupying more than the middle

third of the back

occupying more than half
length of the back

Dorsal

Liodesmus
complete discs

Amia

LIODESMUS,

Genus

[Abh. k. bay. Akad. Wiss., math.-phys.

363).

the

fin

(p.

367).

Wagner.
1863,

CI. vol. ix.

p. 709.]

Syn. Lophiurus, B. Vetter, Mittheil. k. mineral.-geol. Mus. Dresden,
1881, p. 116.

pt. iv.

Trunk

elongate, scarcely tapering to the caudal pedicle.

with obtuse snout

relatively large,

Notochord

well-spaced.
sheath.

;

marginal teeth

persistent, without

Dorsal

Fin-fulcra wanting.

the pelvic pair

;

fin

all

Head

large and

ossifications

in the

short-based, opposed to

caudal fin fan -shaped or slightly bifurcated.

Scales

very small.

Liodesmus

gracilis (Agassiz).

1838-44. Pholidophorus gracilis, L. Agassiz {ex Minister, MS.), Poiss.
Foss. vol.

ii.

pt.

i.

p. 285, pi. xlii. fig. 2.

1839-44. Megalurus parvus, L. Agassiz {ex Minister, MS.),
pt.

ii.

p. 149, pi.

Ii.

[Nearly complete

fig. 4.

fish

;

ibid. vol.

ii.

Palseontological

Museum, Munich.]
1851. Megalurus parvus,

phys. CI. vol.

A.Wagner, Abh.

1851. Megalurus intermedius, A.
p.

71.

k. bay.

Akad. Wiss., math.-

vi. p. 70.

Wagner

[Nearly complete fish;

{ex Minister, MS.), ibid.

Palseontological

Museum, Mu-

nich.]

1863. Liodesmus gracilis, A.

Wagner,

Type. Vertically crushed fish

The type

;

ibid. vol. ix. p. 711.

Palseontological

Museum, Munich.
Head with

species, attaining a length of about 0"06.

opercular apparatus occupying somewhat less than one-quarter of

:;
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the total length of the

fish.

Dorsal

fin arising at

a point half as

distant from the occiput as

(according to

Form.

Sf

from the upper caudal lobe caudal fin
Wagner) with convex hinder border.
Loc.
Lower Kimmeridgian (Lithographic Stone)
;

Bavaria.

Not represented

in the Collection.

Liodesmus sprattiformis, Wagner.
1863. Liodesmus sprattiformis, A.

math.-phys. CI. vol.

Type. Nearly complete

A

fish

Wagner, Abh.

713,

ix. p.

;

k.

bay. Akad. Wiss.,

pi. v. fig. 1.

Palseontological

Museum, Munich.

species attaining a length of about 0*09, similar in proportions

to the type, but the caudal fin

distinctly cleft; pelvic fins arising

immediately behind a point opposite to the origin of the dorsal

Form.

$

Lower Kimmeridgian

Loc.

(Lithographic

fin.

Stone)

:

Bavaria.

37931.

Fine nearly complete specimen,
hofen.

The

premaxilla,

in counterpart;

large, spaced conical teeth are

maxilla,

and

dentary;

and

shown

Solenin the

beneath

the

mandible there are remains both of the gular plate and

The neural and haemal arches are
ra}*s.
somewhat separated by crushing but the slender ribs in
branchiostegal

;

the abdominal region and the thickened haemal spines at

the base of the tail are distinct.

The characters of the

median fin-rays are especially well-displayed
and the
few short rays at the origin of the dorsal fin are conspicuous.
The squamation is scarcely displaced in any
part, but it is difficult to determine the precise form and
;

proportions of the deeply overlapping scales.

Haberlein Coll.
P. 912.

preserved scales and
and wanting the anterior half of the head

Specimen with more imperfectly
caudal

fin,

The axial skeleton of the trunk, the pelvic
and the impression of hard coprolitic matter
the intestinal tract, are noteworthy features.

Solenhofen.

fin-supports,
in

Egerton

Coll.

P. 3659. Imperfect fish, partly dorsal and partly lateral aspect

Kelheim.

An

imperfect small fish in the Dresden

graphic Stone

of

Enniskillen Coll.

Museum, from the Lithoname of Lopliiurw

Bavaria, described under the

3G3
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minutus by B. Vetter (MittheiL
1881, p. 116,
genus Liodesmus.

pt\ iv.

pi.

Genus

li.

elongate,

much

ii.

inner teeth

i.

1^33,

conical, but

p. 13.]

Head

large

all

;

those of the dentary

maxilla laterally compressed and
Vertebral centra

minute;

much deepened behind

pt.

Jy^A-

Agassiz. c

laterally compressed.

the marginal teeth large and
largest;

mmeral.-geol. Mus. Dresden,

MEGALURUS,

[Poiss. Foss. vol.

Trunk

k.

16), also seems to be referable to the

fig.

gular plate present.

;

completely ossified in the adult,

biconcave, the

hypocentra and

pleurocentra forming distinct alternating discs in part of the caudal
region

;

ribs short

and

Fin-fulcra wanting.

delicate.

1

Dorsal

fin

somewhat extended, but not occupying more than the middle third
of the back

;

anal

hinder border.

fin

small and short-based

;

caudal

fin

with convex

Scales almost oval in shape, the long axis hori-

zontal.

Megalurus lepidotus,

Agassiz.

1833-44. Megalurus lepidotus, L. Agassiz, Poiss. Foss. vol.
13 pt. ii. p. 146, pi. li. a.
1839-41. Megalurus brevicostatus, L. Agassiz,
p.

ii.

pt.

i.

;

[Imperfect fish

fig. 3.

1851. Megalurus lepidotus,

math.-phys. CI. vol.

:

ibid. pt.

ii.

p. 147, pi.

li.

Museum, Munich.]
A. Wagner, Abh. k. bay. Akad. Wiss.,
Palaeontological

vi. p.

69.

1851. Megalurus brevicostatus, A.

Wagner, ibid. vol. vi. p. 70.
Wagner, ibid. vol. ix. p. 714.
1863. Megalurus brevicostatus, A. Wagner, ibid. vol. ix. p. 719.
1881. Megalurus brevicostatus, B. Yetter, Mittheil. k. mineral. -geol.
Mus. Dresden, pt. iv. p. 116.
1863. Megalurus lepidotus, A.

Type. Nearly complete

The type

fish

;

Palaeontological

Museum, Munich.
Head with

species, attaining a length of about 0*4.

opercular apparatus occupying nearly one-quarter of the total length
of the fish,

than

five

and the depth

of the candal pedicle contained

much

less

times in the length from the hinder border of the oper-

culum to the base of the middle caudal fin-rays. Vertebrae about
45 in number, all much deeper than broad, smooth and not indented
Dorsal fin comprising about 20 rays, the distance between
laterally.
its origin and the post-temporal bones about equal to that between
1
Wagner (Abh. k. bay. Akad. Wiss.. math. -ph vs. CI. vol. is. 1863, p. 717)
describes " feinen, borstenartigen Stachelu (fulcra) " on the pelvic fins of the

so-called

M.

altivelis.
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hinder extremity and the end of the upper caudal lobe

fins

arising opposite the

origin of the dorsal, and

;

pelvic

the anal fin

comprising about 9 rays, opposed to the hinder portion of the
latter.

It

not improbable that the skull from the Lithographic Stone

is

of Nusplingen, Wiirtemberg, described

under the name

of Strobi-

lodus suevicus (F. A. Quenstedt,

Der Jura, 1858, p. 809, pi. c.
fig. 10), also pertains to this species.
The type specimen is preserved in the University Museum, Tubingen, Wiirtemberg.
Form. 6r Loc. Lower Kimmeridgian (Lithographic Stone) Bavaria.
:

37366. Plaster cast of type specimen

Solenhofen.

;

Purchased, 1863.

0-355 in length, well preserved but chiefly as an
probably from Solenhofen. Nineteen sup-

P. 952. Fish

impression

;

shown

ports are distinctly

anal
P. 953.

in the dorsal,

and nine in the
Egerton

fin.

Immature
the fins

:

fish

Coll.

wanting the head and the greater part of

Kelheim.

Egerton Coll.

Megalurus elongatus,

Agassiz.

1839-44. Megalurus elongatus, L. Agassiz (ex Minister, MS.), Poiss.
Foss. vol. ii. pt. ii. p. 148, pi. h. figs. 1, 2.
1851. Megalurus elongatus, A. Wagner, Abh. k. bay. Akad. Wiss.,

math.-phys. 01.

vol. vi. p. 70.

1851. Megalurus polgspondglus, A.
vol. vi. p. 71.

Wagner

(ex Munster, MS.), ibid.

[Nearly complete fish; Palaeontological Museum,

Munich.]
1863. Megalurus grandis, A.

Wagner,

ibid. vol. ix. p.

1863. Megalurus jJolysp)ondylus, A. Wagner, ibid. vol.

Wagner,

1863. Megalurus elongatus, A.

714.
ix. p.

ibid. vol. ix. p.

[Ditto.]

718.

719.

1873. Megalurus polgspondglus?, V. Thiolliere, Poiss. Foss. Bugey,
pt.

ii.'

p. 22, pi. viii. fig. 1.

1881. Megalurus polgspondglus, B. Vetter, Mittheil. k. mineral.-geol.

Mus. Dresden,

pt. iv. p. 116.

1887. Megalurus polgspondglus, K.
vol.

iii.

Type. Nearly complete

A

A. von

Zittel,

Handb. Palaeont.

p. 234, fig. 247.

fish

;

Palseontological

species attaining a length of about 0*45.

Museum, Munich.
Head with oper-

more than one-fifth of the total length
and the depth of the caudal pedicle contained more than
five times in the length from the hinder border of the operculum to
Vertebra? about 60 in
the base of the middle caudal fin-rays.
cular apparatus occupying not

of the

fish,
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number, some nearly as deep

smooth and not indented

as broad, all

Fins as in the type species except that the dorsal, pelvic,

laterally.

and anal are placed slightly further forwards.
Form. Sf Loc. Lower Kimmeridgian (Lithographic Stone) Bavaria,
and Ain, Prance.
:

49140. Plaster cast of type specimen of the so-called M. grandis

P. 5545.

A

fine,

;

Purchased, 1878.

Eichstadt, Bavaria.

equally large specimen

;

The caudal

Eichstadt.

vertebras exhibit a feeble longitudinal keel on the middle

of each

centrum

ostegal rays

is

;

and a regular

twelve branchi-

series of

displayed on the right side of the

fish.

Purchased, 1888.

22510. Caudal pedicle and

fin of

an equally large

fish

;

Solenhofen,

Purchased, 1848.

Bavaria.

somewhat fractured but displaying
Kelheim, Bavaria. The
caudal vertebrae scarcely show the lateral keel noted in a
Twenty-two supports are exhibited
previous specimen.

P. 3658. Eish 0*23 in length,
all

the characters of the species

;

in the dorsal, and eight in the anal

fin.

Enniskillen Coll.

49133. Plaster cast of specimen of the so-called M. polyspondylus
described by Wagner, loc. cit. 1863
Eichstadt.
;

Purchased. 1878.

Megalurus elegantissimus, Wagner.
1868. Megalurus elegantissimus, A.

math.-phys. CI. vol.

Type. Nearly complete

A

720,

ix. p.

fish

;

Wagner, Abh.

k. bay.

Akad.Wiss.,

pi. v. fig. 2.

Palseontological

Museum, Munich.

small species attaining a length of about 0*15, apparently only

distinguished from

M.

elongatus in the

somewhat more slender pro-

portions both of the head and trunk.

Form,

fy

Loc.

Lower Kimmeridgian (Lithographic Stone) Bavaria.
:

37368. Plaster cast of type specimen

;

Solenhofen.

Purchased, 1863.

37102.

A

larger specimen 0*145 in length, showing all the fins

and

displaying the vertebral column in the caudal region

Solenhofen.
dorsal,

Twenty-two supports are observable

and seven in the anal

fin.

;

in the

Haberlein Coll.
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Megalurus damoni,

Egerton.

1858. Megalurus damoni, Sir P. Egerton, Figs. & Deacript. Brit.
Organic Remains, dec. ix. (Mem. Geol. Surv.), no. 8, pi. viii.
1873. Megalurus damoni, V. Thiolliere, Poiss. Foss. Bugey, pt. ii.
p. 22, pi. ix.

Type. Imperfect fishes

A

British

;

Museum.

Head with

species attaining a length of about 0*3.

opercular

apparatus occupying about one-fifth of the total length of the

fish,

and the depth of the caudal pedicle contained scarcely five times in
the length from the hinder border of the operculum to the base of
External bones slightly rugose, other-

the middle caudal fin-rays.

Vertebrae not exceeding 50 in number, each

wise not ornamented.

with an upper and lower deep lateral iudent.
Scales apparently all

species.

Form.

Purbeckian

Loc.

Sf

(Lithographic Stone)

:

deep.

Lower Kimmeridgian

Dorsetshire.

Ain, France.

:

The two type specimens

P. 563, P. 3660.

Fins as in the type

much broader than

mouth.

;

Bin combe, near

EnnisJcillen

Sf

Egerton

WeyColls.

41156. Fine specimen 0*195 in length; Isle of Portland. The
caudal region is fractured and thus in part somewhat
obscured, but there cannot have been many alternating
hypocentra and pleurocentra.
P. 3661.

Smaller, more imperfect fish apparently showing more
numerous alternating hypocentra and pleurocentra in the

caudal region

Two

41171.

Purchased, 1868.

;

near Weymouth.

EnnisJcillen Coll.

halves of a large fish on the alternate halves of coun-

terpart slabs

;

Megalurus
1858. Megalurus

austeni, Sir

Organic Remains, dec.
1858. Attakeopsis

(?)

Purchased, 1868.

Isle of Portland.

austeni, Egerton.
P. Egerton,

Figs.

&

Descript.

Brit.

(Mem.

Geol. Surv.), no. 9, pi. ix. •
austeni, V. Thiolliere, Bull. Soc. Geol. France, [2]
ix.

vol. xv. p. 785.

Type. Imperfect head and abdominal region

An

imperfectly

known and

;

British

Museum.

indefinable species closely resembling

M. damoni, having similar vertebrae but apparently differing in the
relatively much greater depth of the scales in the abdominal region.
Form.
1

The

§

Loc. Purbeckian

species

is

:

Dorsetshire.

supposed by Thiolliere

graphic Stone of Cirin, France.

1

(loc. cit.)

to occur also in the Litho-

;
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Type specimen, evidently owing the

P. 564.

abdominal region

of the

relatively great depth

to distortion

;

Some

Swan age.

of the scales are well preserved in the dorsal part of the

abdominal region.

The following

Coll.

have also been named and inadequately
no examples in the Collection

species

defined, but there are

Megalurus

Egerton

:

altivelis,

—

A. Wagner, Abh. k. bay. Akad. AViss., math.-

phys. CI. vol. ix. (1863), p. 716.

Stone)

(Lithographic

Palaeontological

— Lower

Kimmeridgian

[Imperfect skeleton

Bavaria.

;

;

Museum, Munich.]

Megalurus idanicus, V. Thiolliere, Ann. Sci. Phys. & Xat. Lyon,
[2] vol. iii. (1850), p. 158, and Poiss. Foss. Pugey, pt. ii.
Lower Kimmeridgian (Lithographic
(1873), p. 22.

—

Stone)

[Imperfect

France.

Ain,

Cirin,

;

fish

Lyons

;

Museum.]

Genus

AMIA,

Linnaeus.

[Syst. Nat. ed. 12, 1766, p. 500.]

Syn. Cyclurus, L. Agastiz, Poiss. Foss.

vol. v. pt.

i.

1844, p. 12.

Notceus, L. Agassiz, ibid. 1844, p. 15.

Trunk elongate and

laterally compressed.

maxillary bone relatively large

Head

dentary with a single series of large conical teeth
splenial and other inner elements with

present.

large

;

;

minute teeth

the complex
;

gular plate

Vertebral centra completely ossified in the adult, short

and biconcave, the hypocentra and pleurocentra forming
alternating discs in part of the caudal region
articulating with

two

distinct

each neural arch

ribs at least as long as the neural

;

arches in the abdominal region.

anal

;

and the abdominal vertebra with

centra,

prominent transverse processes

much

supra-

maxilla, premaxilla, palatine, and

;

Fin-fulcra wanting.

Dorsal

fin

extended, occupying more than half the length of the back
fin

small and short-based

:

caudal fin with convex hinder

border.

Amia

valenciennesi

(Agassiz).

1839-44. Cyclurus valenciennesii, L. Agassiz, Poiss. Foss. vol.
p.

12

;

pt.

ii.

p. 44, pi.

liii. figs.

2,

v. pt.

i.

'3.

1851. Amia, J. J. Heckel, Sitzungsb. k. Akad. Wiss., math.-naturw.
CI. vol. vi. p. 223.

1858. Noteus

laticaudus,

vol. xlvi. p. 751.

M. de Series

(errore),

Comptes Rendus,
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Fig. 38.
S- C/J

Amia
a,

-Pa

calva

supramaxillary
I.

nasals
;

head and opercular apparatus (after Shufeldt).

interoperculum

Op.,

mal)

;

Aug., angular

;

Jc.,

;

pi.,

;

")

;

;

;

ethmoid Ft., frontal
between frontals and
;

;

;

;

Pa., parietal

;

;

Pmx., premaxilla; Pr.Op., pre-

;

Pst.T., post-temporal; PstoT., supraclavicle (" posterotem-

Ptf., postfrontal

S.Op., suboperculum

mosal

tract

;

P.or., posterior suborbital

poral

Eth.,

;

membranous

supplementary dermal bones La., anterior suborbital (lachryMx., maxilla Na., nasal Op., operculum

M.Pt., metapterygoid

operculum

D., dentary

;

;

;

Qu., quadrate

S.tp.,

Sym., symplectic

;

z,

;

S.Ang., surangular (coronoid)

supratemporal

;

Sb.o., suborbital

;

ossification of Meckel's cartilage.

Fig. 39.

5.Jy

Amia

calva

;

left

pterygo-palatine arcade,

etc. (after

Shufeldt).

Brs.B., branchiostegal rays; C.hy., ceratohyal; E.hy., epihyal
Ecpt, ectopterygoid Enpt., entopterygoid H.hy., hypohyal H.M., hyomandibular
;

;

;

;

M.Pt., metapterygoid; PL, palatine; Pr.Op., preoperculum
rate;

PART

III.

to.,

articular facette for

operculum

;

;

Sym.., symplectic.

2B

;

Sq., squa-

Qu., quad-
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1867. Cyclurus valenciennesii, P. Gervais, Zool. et Pal. Gen. p. 198,
pi. xli. figs. 2, 3.

Cyclurus valenciennesi, H. E. Sauvage, Bull. Soc. Hist. Nat.

1874.

Toulouse, vol.

181, pi.

viii. p.

i.

fig. 1.

Type. Fish wanting anterior abdominal region

The type

species of the so-called genus

length of about 045.

;

British

Museum.

Cyclurus, attaining a

Length of head with opercular apparatus

greater than the distance between the paired fins and contained

maximum

about four times in the total length of the

fish

trunk contained somewhat more than

times in the total length.

Anal

Ribs longer than the neural arches.

Form.

<$f

Lower Miocene

Log.

five

fin

;

depth of

with 12 rays.

France.

:

Type specimen, being the much-fractured hinder two-thirds
of a fish
in Lignite, Menat, Puy-de-D6me.

P. 446.

;

Egerton

27736. Three fragments of smaller

fishes,

rays of the pelvic and anal fins

;

Amia macrocephala
1844. Cyclurus

Bohmen,

vol.

ii.

1851. Cyclurus macrocephalus,

J. J.

Geogn. Skizzen aus

H. von Meyer, Neues Jahrb. p.
H. von Meyer, Palaeontogr. vol.

pi. viii. figs. 5, 6, pi. ix. figs.

Amia,

(Reuss).

p. 267.

1848. Cyclurus macrocephalus,

1851.

one displaying the long
Croizet Coll.
Menat.

A. E. Reuss,

macrocephalus,

Coll.

430.
ii.

p. 61,

1-3.

Heckel, Sitzungsb. k. Akad. Wiss., math.-naturw.

01. vol. vi. p. 223.

Type. Imperfect fishes

A

Royal Bohemian Museum, Prague.
Length of

;

small species attaining a length of about 0*25.

head with opercular apparatus much greater than the distance
between the paired fins and contained three- and-a-half times in the
total length of the fish
maximum depth of trunk contained some;

what more than

times in the total length.

five

than the neural arches.
about 35 rays.

Anal

fin

Ribs not longer

with 10-12 rays, dorsal

fin

with

Scales radiately striated.

Xutschlin, Bohemia.
Sf Loc. Lower Miocene
Not represented in the Collection.

Form.

:

Amia

ignota,

Blainville.

1807. Description by B. G. de Lac£pede, Ann.

1818.

Amia

ignota,

H. D. de

Blainville,

Museum,

vol. x. p. 234.

Nouv. Diet. d'Hist. Nat.

vol. xxvii. p. 373.

1822. "
p.

Amia

342,

pi.

a deux nageoires," G. Cuvier, Oss. Foss.
lxxvi.

fig.

13.

new

ed. vol.

iii.

—

—
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1844. Notceus laticaudus, L. Agassiz, Poiss. Foss. vol. v. pt.
pt.

1851.

ii.

i.

p.

15

;

p. 127, pi. xlvi.

Amia,

J. J.

Heckel, Sitzungsb.

k.

Akad. Wiss., math.-pkys.

CI.

vol. vi. p. 223.

1893.

Amia laticaudata, A.

berg, n.

s.

Type. Nearly complete

Tbe type

Andreae, Verbandl. naturh. Vereins Heidel-

vol. v. p. 12.

fish

Paris

;

Museum

Natural History.

of

genus Notceus, attaining a length
"head with opercular apparatus much

species of the so-called

Length

of about 0*25.

of

greater than the distance between the paired fins, about equal to

maximum

and contained somewhat more
the fish.
Ribs longer than
the neural arches. Dorsal fin-rays not less than 40 in number.
Form. Sf Loc. Upper Eocene (Gypsum) Montmartre, Paris.
Not represented in the Collection.
the

depth

of the trunk,

than four times in the

total length of

:

The following specimens represent an undetermined

species as

large as A. valenciennesi, differing from this apparently in the more
slender proportions of the trunk

:

44098, Pish in side view wanting the caudal

two halves

fin,

of a much-pyritized nodule

;

preserved in the

supposed to have

been obtained from the Miocene of Prance.
Purchased, 1873.

44638. Anterior half of

much

;

vergne."

The following
termined

crushed, in a similar nodule,
entered in the Register as from " Au-

fish, vertically

pyritized

Presented by

vertebrae

of

Amia

Henry Ludlam,

are also not specifically de-

:

Two

P. 6477.

large vertebral centra, probably from the

Eocene of the Hampshire Basin.
P.

1532

Esq., 1873.

x.

Another large vertebral centrum, much broader than
Upper Eocene, Hordwell, Hampshire. Egerton Coll.

deep
P. 1532 y,

Upper

Beckles Coll.

z.

;

Smaller centra

;

Hordwell.

Egerton

Coll.

The imperfect fish described as follows, exhibits no characters
by which it can be distinguished from Amia
:

Amiopsis prisca, R. Kner, Sitzungsb.

dorsal, pelvic,

;

and anal

k. bay.

Akad. Wiss., math.-

(1863), p. 126, pi. i.— Upper
Isonzothal, Istria. [Fish wanting

phys. CI. vol. xlviii. pt.

Cretaceous (Turonian)

—

i.

fins.]

2b

2
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The following species apparently of the genus Amia have also
been described upon the evidence of fragmentary specimens
:

Amia

dejoressa, 0. C.
p.

105.

Marsh, Proc. Acad. Nat.

—Eocene;

Wyoming.

—

Sci. Philad. 1

871,

[Vertebras; Yale College

Museum.]

Amia

D. Cope, Bull. U.S. Geol. Surv. Territ.

dictyocejphala, E.

2 (1875),
[Imperfect fish.]

vol.

Amia

p. 3.

ser.

i.

Jcehreri,

berg,

—Eocene

;

South Park, Colorado.

A. Andreae, Yerhandl. naturh. Vereins Heidel-

n.

vol.

s.

(1893),

v.

and Abh. Senckenb.

9,

p.

naturf. Ges. vol. xviii. (1894), p. 359, pi.

Lower Miocene

8-23.—
An-

figs.

i.

[Fragments

Messel, Darmstadt.

;

;

dreae Collection.]

Amia

longistriata,

A. Andreae,

(1880), p. 101,
nite)

pi.

Notceus

iv.

fig.

13.—Middle

vol. v.

Oligocene (Lig-

[Imperfect fish

Uni-

;

Museum, Wiirzburg.]

versity Geological

Amia

(1894), p. 362.

Rhenish Prussia.

Sieblos,

;

loc. cit.

Winkler, Archives Mus. Teyler,

longistriatus, T. C.

macrospondyla, E. D. Cope, Contrib. Canadian Palseont.
iii. (1891), p. 2, pi. i. fig. 2.—
Cypress Hills, N.W. Territory, Canada.

(Geol. Surv. Canada), vol.

Lower Miocene
[Anterior

;

vertebral

centrum

Canadian

;

Geol.

Surv.

Museum, Ottawa.]

Amia

neivberriana, 0. C.

1871,
College

Amia

105.

p.

A. Andreae,
12.

11,

—Middle

Rhenish Prussia.
Geological
scutata, E.

loc. cit.

Winkler,

oligocenicus, T. C.

Amia

Wyoming.

Sci. Philad.

Yale

[Vertebras;

Museum.]

oligocenica,

figs.

Marsh, Proc. Acad. Nat.

—Eocene;

(1894), p. 362.

loc. cit.

Oligocene

Cyclurus

(1880), p. 99,
(Lignite)

[Imperfect caudal region

;

pi. iv.

Sieblos,

;

University

Museum, Wiirzburg.]

— Eocene

D. Cope, loc. cit. (1875), p. 3.
[Caudal region of fish.]

;

South

Park, Colorado.

Amia

whiteavesiana, E. D. Cope,

—Lower Miocene
[Anterior

;

loc. cit.

Cypress Hills,

vertebral

centrum;

(1891), p. 2,

pi.

i. fig.

1.

N.W. Territory, Canada.
Canadian

Geol.

Surv.

Museum, Ottawa.]
The

so-called

Cyclurus minor (L. Agassiz, Poiss. Eoss. vol. v.

1839-44, pt. i. p. 12; pt. ii. p. 45, pi. liii. fig. 1) from the Miocene
of Oeningen, Switzerland, and Notceus agassizi (G. von Minister,
Beitr.

Petrefakt. pt.

vii.

1846,

p.

27, pi.

iii.

fig.

2) from

the

—
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The type specimen

Tertiary of Vienna, are not Amioids.
first is

in the British

Museum

Oyclurus siculus (0. G. Costa,
fig. 9),

of the

Collection (do. P. 3871).
Ittiol. Foss. Ital.

1860,

p. 36, pi.

iii.

from a Tertiary stratum between Caltagirone and Girgenti,
indeterminable.

Sicily, is

Fragmentary remains

Amia and

of large fishes, closely related to

not yet clearly distinguished, are described from the Lower Tertiary

America under the generic names of Protamia and
Leidy, Proc. Acad. Nat. Sci. Philad. 1873, p. 98) and
Pappichthys (E. D. Cope, Ann. Rep. U.S. Geol. Surv. Territ. 1872
of North

Hypamia

(J.

The following

[1873], p. 634).

Amia

{Protamia) gracilis,

species are

named:

Leidy, Proc. Acad. Nat. Sci. Philad.

J.

1873, p. 98, and Contrib. Extinct Yert. Fauna W. Territ.
(Eep. U.S. Geol. Surv. Territ. vol. i. 1873), p. 188,
xxxii.

pi.

24.

23,

figs.

—Bridger

Eocene

Wyoming.

;

[Yertebral centrum.]

Amia

(Protamia) media,
pi.

Amia

xxxii.

figs.

J.

(Protamia) uintaensis,
pi.

xxxii. figs.

Leidy, ibid. p. 98, and ibid. p. 188,

—
[Yertebral
Leidy,
98, and
1-6. —
[Yertebral centra

7-11.

Ibid.

centra.]

ibid. p.

J.

185,

ibid. p.

Ibid.

and

basi-

occipital.]

Hypamia

elegans, J. Leidy, ibid. p. 98,

figs.

19-22.

—

and ibid.

p.

189,

pi.

xxxii.

[Yertebral centrum.]

Ibid.

Pappichthys corsoni, E. D. Cope, Ann. Rep. U.S. Geol. Surv.
Territ. 1872 (1873), p. 636, and Yert. Tert. Form. West,

Book

I.

(Rep. U.S. Geol.

p. 60, pi. iv. figs.

Cope,

Pappichthys

loc. cit.

p.

tebras, &c.

1873,

p.

636.

E. D. Cope,

Icevis,

1884,

21-36.

58,

pi.

iii.

Surv. Territ. vol. iii. 1884),
Pappichthys symphysis, E. D.

—

figs.

op. cit. 1884, p. 59, pi.

p.

636, and op.

2-11.— Ibid.

sclerops,

1884,

cit. 1873, p. 635, and
12-19, pi. iv. figs. 1-5.—

loc.

iii. figs.

E. D. Cope,

loc. cit.

fig. 1.

— Ibid.

p. 57, pi.

iii.

1873,

p.

635, and op.

[Ramus

(1878), p. 65.

cit.

of mandible.]

is also recorded from the Lower Eocene
by Y. Lemoine, Regh. Oiseaux Foss. Tert.

Pappichthys

cit.

[Dentary, ver-

[Bones of skull and vertebrae.]

Ibid.

France,

[Yertebral centra.]

1873,

]

Pappichthys plicatus, E. D. Cope,

Pappichthys

Ibid.

loc. cit.

of

Rheims,

Inf.

Reims

;

;;
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Family

PACHYCORMID^].

Trunk fusiform or elongate. Cranial and facial bones moderately
and opercular apparatus complete mandibular suspensorium
nearly vertical or inclined backwards, and gape of mouth wide
ethmoid fused with vomers and formiug a prominent rostrum preteeth pointed and conical, usually
maxillae not in contact mesially
robust,

;

;

;

the dentigerous bones.
Notochord
sometimes with feeble ossifications in the sheath verteFin-rays slender
bral arches very numerous and closely arranged.
large on part at least of all
persistent,

and

;

closely set, articulated arid divided distally

absent.

Dorsal

short and acuminate.

fin

;

fulcra minute or

Scales thin

and rhombic,

sometimes with rounded postero -inferior angle.
Synopsis of Genera.

Trunk

I.

No

elongate, fusiform.

ossifications in notochordal sheath

fulcra

absent

pelvic

;

fins

;

fin-

present

dorsal fin opposed to much-extended

anal fin

Sauropsis

,

Ditto, but anal fin not

much

extended.

.

.

.

(p.

Prosauropsis

375).
(p. 376).

and hypocentra finminute; pelvic fins present;
dorsal fin opposed to much-extended

Ossified pleurocentra

;

fulcra

Euthynotus

anal fin

(p. 377).

Ossifications in notochordal sheath absent
or

rudimentary

absent

fin-fulcra

;

pelvic fins absent; dorsal in advance

Asthenocormus

of anal fin
II.

Trunk robust and

(p.

380).

fusiform.

Ossifications in notochordal sheath absent

or rudimentary
in section

;

;

principal teeth round

pelvic fins absent

in advance of anal

fin,

;

which

dorsal
is

not

much extended

No

ossifications

in

Pachycormus

(p.

380).

Hypsoeormus

(p.

390).

notochordal sheath

principal teeth round in section rostrum never much produced
pelvic
;

;

fins

small

;

dorsal fin arising in ad-

vance of much-extended anal

fin ...

.

Apparently as Hypsoeormus, but principal
teeth laterally compressed, with sharp
edges, in complete sockets, and rostrum
often much produced

Protosphyrcena

(p.

—

;
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SAUROPSIS,

Genus

[Neues Jahrb. 1832,
Syn. Dip>lolepis, B. Vetter, Mittheil.
pt. iv.

Trunk

142.J

mineral.-geol. Mus. Dresden,

1881, p. 91.

Head

elongate-fusiform, laterally compressed.

and snout not produced

large,

k.

p.

Agassiz.

;

relatively

marginal teeth well-spaced.

ossifications in sheath of notochord.

JNo

Pectoral

Fin-fulcra absent.

and sickle-shaped, the rays only branching and articulated
dorsal fin in part or compelvic fins small
pletely opposed to the anal, which is high and acuminate in front
and much extended as a low fringe behind caudal fin very deeply
fins large

at the

extreme end

;

;

;

forked.

Scales minute, those of the ventral aspect

than deep

much

broader

lateral line conspicuous.

;

Sauropsis longimanus,

Agassiz.

1833-44. Sauropsis longimanus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

11 pt. ii. p. 121, pi. lx.
1852. Sauropsis longimanus =Pachycormus, F. A. Quenstedt, Handb.
p.

;

Petrefakt. p. 218.

A. Wagner, Gelehrte Anzeig.

1860. Sauropsis longi?nana,

Akad. Wiss.

vol.

1.

Wagner, Abh.

1863. Sauropsis longimana, A.

math.-phys.

bay.

k.

bay.

Akad. Wiss.,

CI. vol. ix. p. 678.

Type. Nearly complete fish

The type

k.

215.

p.

;

Palseontological

Museum, Munich.

Length of
head with opercular apparatus equalling about one-quarter of the
total length to the base of the caudal fin, and exceeding the

maximum

species, attaining a

depth

of the trunk.

the pectorals and the anal

;

length of about 0*3.

Pelvic fins arising

midway between

dorsal fin arising slightly in advance of

two

the anal, and the anterior rays of these

fins

equal in elevation.

Form. 4" Log. Lower Kimmeridgian (Lithographic Stone) Bavaria.
:

37365. Plaster cast of type specimen

Solenhofen.

;

Purchased, 1863.

An
is

undetermined species closely related to Saurojjsis longimanus

indicated by the following specimen

:

P. 7568. Imperfect fish about 0-4 in ]ength, dorso-lateral aspect

Oxford Clay, Christian Malford, Wiltshire.
History unknown.

;
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Sauropsis latus,

Agassiz.

1832. Sauropsis latus, L. Agassiz, Neues Jahrb. p. 142.
1833-34. Sauropsis latus, L. Agassiz, Poiss. Foss. vol.
pt.

1860. Sauropsis lata—Pachycormus elongatus

Anzeig.

Akad. Wiss.

k. bay.

Type. Nearly complete

A

ii.

pt.

i.

p.

11

p. 122.

ii.

fish

vol.

1.

(?),

A. Wagner, Gelehrte

p. 224.

unknown.

;

Length of head
with opercular apparatus equalling about one-quarter of the total
length to the base of the caudal fin, and not exceeding the maximum
large species, attaining a length of about 0*7.

depth of the trunk.

Pelvic fins arising slightly nearer to the anal

than to the pectorals

somewhat behind that

origin of dorsal fin opposite to, or even

;

Scales exhibiting a few vertical

of the anal.

wrinkles contiguous and parallel with the anterior margin.

Form.

20658

a.

Log.

Sf

Upper Lias

:

Wurtemberg and Baden.

Imperfect large specimen, wanting the caudal

"Wurtemberg.

fin

;

Boll,

Purchased, 1846.

P. 3715. Imperfect trunk of a large fish, displaying part of the

squamation

;

Ohmden, Wurtemberg.

EnnisHllen

Coll.

Boll.
The
P. 2043. Imperfect specimen, about 0*4 in length
marginal teeth are shown, while the form and proportions
;

of

the mandible, operculum, and suboperculum are indi-

Egerton

cated.

PROSAUROPSIS,

Genus

[Bull. Soc. Sci.

An

elongated

Yonne,

vol. xlviii.

Sauvage.

1894,

p. 4.]

from Sauropsis, according

fish, differing

Coll.

to

the

merely in the non-extension of the anal fin,
which has as short a base-line as the dorsal, and perhaps in the
development of slight vertebral elements.
original description,

Prosauropsis elongatus,
1875. Pachycormus?

elongatus,

Etudes, vol. xiv. no.

1, p. 23, pi.

1891. Aspidorhynchus colombi,
vol. xlv. pt.

ii.

p.

i.

Bibl. Eeole

Hautes

fig. 1.

H. E. Sauvage, Bull.

Soc. Sci. Yonne,

H. E. Sauvage,

ibid.

vol.

xlviii. p.

4,

(misprinted Protosauropsis).

Type. Imperfect

The type

ii.

32 (name only).

1894. Prosauropsis elongatus,
pi.

Sauvage.

H. E. Sauvage,

fish,

ventral aspect.

species, attaining

a length of about

5.

Maximum

depth of trunk about three times the width of the caudal pedicle,
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and contained seven times

Pelvic fins arising a

in the total length.

advance of the middle point between the pectoral and anal

little in

and anal fins directly opposed, each with about 18 rays,
somewhat behind the middle point of the trunk. Scales

fins; dorsal

arising

smooth.
Sr Log. Upper Lias
Yassy, Yonne, France.
Not represented in the Collection.

Form.

:

EUTHYNOTUS, Wagner.

Genus

[Gelehrte Anzeig. k. bay. Akad. Wiss. vol.

1.

1860,

p.

214.]

Syn. Cyclospondylus, F. A. Quenstedt, Handb. Petrefakt. ed.
p.

H. E. Sauvage,

Heterothrissops,

Pseudothrissops,

A

EL E. Sauvage,

ibid. p. 46.

H. E. Sauvage, Bull. Soc.

Parathrissops,
ii.

Ecole Hautes Etudes,

Bibl.

1875, p. 46.

vol. xiii. no. 5,

pt.

1867,

2,

260.

Sci.

Yonne,

vol. xlv.

1891, p. 37.

genus differing only from Sauropsis in the presence of well-

developed hypocentra and pleurocentra surrounding the notochord,

and in exhibiting minute fulcra on the median

Euthynotus incognitas
1818. Esox incognitus,

H. D. de

fins.

(Blainville).

Blainville,

Nouv. Diet. d'Hist. Nat.

vol. xxvii. p. 325.

1833-44. Thrissops micropodius, L. Agassiz, Poiss. Eoss. vol.

ii.

pt.

i.

12 pt. ii. p. 126, pi. lxv.
1848. Sauropsis micropodius, C. G. Giebel, Fauna der Vorwelt, Fische,
p.

;

p. 200.

1852. Thrissops micropodius, F. A. Quenstedt,

Handb. Petrefakt.

p.

218,

pi. xvii. fig. 18.

1858. Thrissops micropodius,
pi. xxxiii. figs.

F.

1860. Euthynotus micropodius, A.

Akad. Wiss.

A. Quenstedt,

Der Jura,

p. 237,

3-7.

vol.

1.

1867. Cyclospondylus, F.

Wagner, Gelehrte Anzeig.

k.

bay.

p. 218.

A. Quenstedt, Handb.

Petrefakt. ed. 2, p. 260.

1875. Pseudothrissops micropodius (errore micropterus), H. E. Sauvage,
Bibl. Ecole

Hautes Etudes,

vol. xiii. no. 5, p. 46.

1887. Euthynotus micropodius, K. A. von Zittel, Handb.
vol.

iii.

p. 225,

woodc.

fig.

Type. Nearly complete fish

The type

;

Palasont.

238.

Paris

Museum

of Natural History.

Length of
head with opercular apparatus equalling somewhat more than onefifth of the total length to the base of the caudal fin, and exceeding
species, attaining a length of

about 0*35.
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maximum

the

depth of the trunk.

nearer to the pectorals than to the anal

Pelvic fins arising slightly
;

dorsal fin about as long as

deep, arising opposite the middle of the anal.

Form.

Sf

Upper Lias

Loc.

:

Wiirtemberg.

P. 2044. Imperfect specimen about 0-3 in length

;

Ohmden.
Egerton

and abdominal region

P. 881 a. Imperfect head

;

Coll.

Ohmden.
Egerton Coll.

Euthynotus intermedins
1844. Thrissops intermedins, L. Agassiz {ex Miinster, MS.), Poiss. Foss.
vol.

ii.

pt.

ii.

p.

pi. lxvi.

127,

1848. Sauropsis intermedins, C. G. Giebel,

Fauna der Vorwelt, Fische,

p. 200.

1860. Euthynotus intermedins, A.

Akad. Wiss.

vol.

Wagner, Gelehrte Anzeig.

k.

bay.

p. 217.

1.

1875. Heterothrissops intermedins, H. E. Sauvage, Bibl. Ecole Hautes

Etudes, vol.

xiii.

no. 5, p. 46.

Type. Nearly complete

A

fish

Woodwardian Museum, Cambridge.

;

species about as large as

the type.

Length of head with

opercular apparatus equalling one-quarter of the total length to the

base of the caudal

anal

;

fin,

Pelvic fins

the trunk.

dorsal fin

and about equal

much

to the

maximum

depth

of

nearer to the pectorals than to the

much deeper than

long, "arising opposite the origin

of the anal.

This

is

the type species of the so-called genus Heterothrissops.

Werther, Westphalia.
Loc. Upper Lias
Not represented in the Collection.

Form.

Sf

:

Euthynotus speciosus, Wagner.
1860. Euthynotus speciosus, A.

Wiss.

vol.

1.

Wagner, Gelehrte Anzeig.

k.

bay. Akad.

p. 216.

Type. Nearly complete fish; Palaeontological Museum, Munich.

A

species about as large as the type, characterized

by the com-

paratively robust proportions of the trunk and the forward position
of the dorsal

fin,

which

arises opposite or

immediately

of the origin of the anal fin.

Werther, Westphalia.
Loc. Upper Lias
Not represented in the Collection.

Form.

<$f

:

in

advance
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Euthynotus milloti
vol. xlv. pt.

ii.

37, pi.

p.

(Sauvage).

H. E. Sauvage,

1891. Parathrissops milloti,

i.

Bull.

Soc.

Sci.

Yonne,

fig. 1, pi. ii. figs. 1, 3.

wanting caudal fin.
genus Parathrissops, attaining a
length of about 0*25. Length of head with opercular apparatus
equalling the maximum depth of the trunk and contained about
Type. Imperfect

The type

fish,

species of the so-called

four-and-a-half times in the total length to the base of the caudal

Distance between the pelvic and anal

fin.

that between the former and the pectorals

16 rays, arising slightly in advance

34

fins
;

twice as great as

dorsal fin with 15 or

of the anal,

which comprises

rays.

Yonne, France.
Sf Loc. Upper Lias
Not represented in the Collection.
Form.

:

The following imperfect specimens appear to represent a species
known forms by the more robust proportions

distinguished from the

So far as can be ascertained, the length of the head
of the trunk.
with opercular apparatus is about equal to the maximum depth of
the trunk and contained four times in the total length to the base
The dorsal and anal fins are arranged as in the
of the caudal fin.
type species, E. incognitus.

19648-49. A much-fractured distorted fish, in counterpart, with
upturned head, wanting the caudal fin Upper Lias, Boll,
Wiirtemberg. The operculum exhibits fine tuberculations,
and there is an apparently false suggestion of a peg-and;

socket union in the ventral scales of the abdominal region.

Purchased, 1845.

Hinder portion

P. 880.

displaying

the

head and greater portion of trunk,
Upper Lias, Ohmden,
skeleton

of

axial

;

Wiirtemberg.

A

19651.

Egerton Coll.

more imperfect specimen

To Euthynotus may

also

;

Purchased, 1845.

Boll.

be referred a small

fish

Lias of Vassy, Yonne, France, described under the
cotteaui

no. 1,

1883,
p. 77).

from the Upper

name

(H. E. Sauvage, Bibl. Ecole Hautes Etudes,
p.

p.

of Caturus

vol. xiv.

1875,

Yonne, [3] vol. vii.
45; and Bull. Soc. Hist. Nat. Autun, vol. iv. 1891,
15, pi.

i.

fig.

1

;

Bull.

Soc. Sci.

;;
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ASTHENOCORMUS,

Genus

nomen

nov.

Syn. Agassizia, B. Vetter (nan Agassiz, 1846, nee Valenciennes, 1847),
Mittheil. k. mineral.-geol. Mus. Dresden, pt. iv. 1881, p. 97.

Trunk

elongate.
Head relatively large, and snout not produced
minute and clustered gular plate present. Ossifications in
sheath of notochord rudimentary or absent.
Fin-fulcra absent.
Pectoral fins large and sickle-shaped, the rays only branching and
articulated at the extreme end
pelvic fins absent
dorsal in

teeth

;

;

;

advance of the anal

fin

caudal

;

fin

minute, those of the ventral aspect

very deeply forked.

Scales

much broader than deep;

lateral line inconspicuous.

Asthenocormus titanius
1852. Caturus

sp.,

1863. Eugnathus

titanius,

math.-phys. CI. vol.
1881. Agassizia

Dresden,

titania,

A. Wagner, Abh.

iii.

;

Paheontological

species, attaining a length of nearly

acutely pointed and slightly arched

Length

2 metres.

depth of the trunk, and contained somewhat
fish.

less

than

External bones unorna-

mented, exhibiting only their fibrous texture
fin

Museum, Munich.

about twice as great as the

apparatus

four times in the total length of the

Dorsal

bay. Akad. Wiss.,

B. Vetter, Mittheil. k. mineral.-geol. Mus.

pt. iv. p. 97, pi.

of head with opercular

maximum

k.

670.

ix. p.

Type. Nearly complete fish

The type

(Wagner).

F. A. Quenstedt, Handb. Petrefakt. p. 216.

teeth smooth,

;

many

operculum broader than deep.
arising at about the middle point of the back ; lobes of
;

caudal about equal in length to the pectoral

fins.

Scales all broader

than deep.
Sf Loc. Lower Kimmeridgian (Lithographic Stone): Bavaria.
Not represented in the Collection.

Form.

Genus

PACHYCORMUS, Agassiz.

[Poiss. Foss. vol.

ii.

pt.

i.

1833,

p. 11.]

Syn. (?) Saurostomus, L. Agassiz, ibid. 1833, p. 14.
Cephenoplosus, H. E. Sauvage, Revue Sci. Nat. vol.

ii.

1874,

p. 428.

Trunk

laterally compressed

and irregularly fusiform, relatively

deep in the abdominal region, very narrow at the extremity of the
caudal pedicle. Head much less deep than the trunk, the occipital
region of the cranial roof raised into a large median eminence to

meet the laterally-compressed dorsal border of the trunk; teeth
round in section suboperculum at least as large as the operculum
;

gular plate present.

Ossifications in sheath of notochord absent or
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insignificant.

Pin-fulcra minute or absent.

sickle-shaped,

the

rays

only branching

Pectoral fins large and
and articulated at the

extreme end; pelvic fins absent dorsal in advance of the anal fin,
which is not much extended caudal fin very deeply forked. Scales
small and very deeply imbricating, those of the ventral aspect
lateral line conspicuous.
scarcely broader than deep
The most characteristic feature in the skull of this genus is the
median elevation of the parietooccipital region, which affects a
sharply-defined triangular area at the hinder end of the cranial
;

;

;

roof.

The roof-bones themselves appear

to be all fused together

into a continuous shield, and the surface is completely covered with

a very fine granular ornament.

Traces of the sutures between the

and parietals

are, however, sometimes seen
and the frontals are thus shown to form the greater part of the
hinder elevation. The elements in the otic region are well ossified,
though not hitherto precisely determined
but there appears
The parasphenoid, when
to be no ossified interorbital septum.
viewed from the side, is observed to be gently arched, bulging
while the vomers seem to be completely
slightly downwards
Of the facial bones, by far the largest
fused with the mesethmoid.
and most conspicuous are two suborbitals (postorbitals), which
occupy nearly the whole of the cheek between the preoperculum
and the orbit. The circumorbitals are comparatively small, and
have only been satisfactorily observed as a series of little plates,
all broader than deep, on the anterior border of the suborbitals.

frontals, squamosals,

;

;

;

The

The maxilla

is long and slender,
and its hinder margin is excavated to receive a large, short, and deep supramaxilla, which does
not extend upwards on the cheek higher than the maxilla itself.
The premaxilla has not been observed, and may perhaps be fused
with the rostrum. The structure of the mandible is not yet satis-

sclerotic capsule is ossified.

tapering in front, deepest behind

factorily

known

;

;

but the splenial

is

evidently a delicate plate with

comparatively minute teeth, while the angular bone occupies only a
short extent of the outer face of the ramus.

There
portion

is

a large gular plate

of the

completely covering the anterior

space between the

mandibular rami, while the

branchiostegal rays are short and numerous, often as

many

as 50.

Of the opercular apparatus the most characteristic feature is the
very large size of the suboperculum, which is trapezoidal in form and
throws sharply forwards the apex of the triangular operculum.
The preoperculum and interoperculum are narrow and comparatively
The supratemporal plates resemble those of Amia.
small.
The notochord must have been always persistent, though there
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are perhaps rare traces of slight ossifications in

however, are
arranged

;

all

its

sheath both in

The neural and hoemal

the abdominal and caudal regions.

arches,

well ossified, numerous, slender, and very closely

while the lamina of each arch

is

remarkably deep aud

narrow, and might readily be mistaken for a vertebral element.

The

ribs are especially slender, not extending to the ventral border of the

abdomen

;

and the sigmoidally-bent neural spines in the abdominal

region remain separate from their supporting arches, fusion not

taking place until a point considerably behind the origin
dorsal fin.

In the caudal region

all

both with the neural and haemal arches, while in

they increase in robustness and

in

of the

the spines are firmly fused

backward

its

hinder half

inclination.

It

is

also

noteworthy that one haemal arch develops into a great fan-shaped
expansion, for the more adequate support of the powerful caudal
There are no intermuscular bones.
fin.

The clavicle is large and extends far forwards in the gular region
meet its fellow of the opposite side. There are also large postThe rays of the pectoral fin are very closely
clavicular plates.
to

apposed, and only divided quite at the distal extremity its anterior
margin sometimes exhibits a fringe of relatively minute fulcra. No
The rays of the
pelvic fins have been observed in any species.
median fins are very slender and exhibit distant articulations,
which sometimes appear as if incomplete or secondarily fused. At
the anterior margin of each fin the rays gradually increase in length
to its apex; but there are very rarely traces of minute fulcra
between their successive points. A few free fin-supports occur
;

above the neural spines in advance of the dorsal

fin.

The scales are all thin and very deeply overlapping, not strengthened by ribbings within or united by peg-and -socket. On the flank
the rhombic exposed areas are about as deep as broad, while towards

the ventral border a few are broader than deep.
greatly enlarged scale near the origin of the anal
line is distinctly traceable

shown

There

fin.

The

is

on the flank, and in a few specimens

to bifurcate irregularly

one

lateral
it is

on some of the scales in the abdo-

minal region.

The form

of the trunk in

very varied outlines

when

Pachycormus

crushed.

is

such that

it

assumes

Moreover, the apparent size of

the scales differs greatly according to the degree and manner in
which they are displaced. The determination of the species is thus
very difficult and uncertain, and many more forms have been named
than it is possible to define. In the following provisional arrange-

ment

the relative depth of the trunk

is

thus ignored in the diagnoses,
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while the form and proportions of the head and operculum are
regarded as the most important specific characters.

Pachycormus macropterus
1755. Figure by

A.

J. Dezallier

(Blainville).

dArgenville, Oryctologie,

pi. xviii.

fig. 1.

1805. Figure by B. Faujas St. Fond, Essai de Geologie, vol.

i.

p. 122,

pi. viii.

1818. Elops macropterus,

H. D. de

Blainville,

Nouv. Diet.

d'Hist. Nat.

toI. xxvii. p. 324.

1833-44. Pachycormus macropterus, L. Agassiz, Poiss. Foss. vol.

12 pt. ii. p. Ill, pi. lix. a.
1848. Pachycormus macropterus, C. G. Giebel, Fauna
pt.

p.

p.

i.

ii.

;

d.

Vorw., Fische,

197.

1858. Pachycormus macropterus, F. A. Quenstedt,

Der Jura,

p.

236,

pi. xxxii. fig. 5.

Wagner, Gelehrte Anzeig. k. bay.
Akad. Wiss. vol. 1. p. 221 (in part).
1883. Pachycormus macropterus, H. E. Sauvage, Bull. Soc. Linn.
Normandie, [3] vol. vii. p. 144, pi. iv.
(?) 1887. Pachycormus macropterus, K. A. vonZittel, Handb. Palaeont.

1860. Pachycormus macroptenis, A.

vol.

iii.

p. 224, fig. 237.

Type. Nearly complete

The type

fish

;

Paris

Museum

species, attaining a length of

of Natural History.

about

Head with

1*0.

somewhat more than one-quarter of
the total length of the fish; head much elongated and snout obtuse,
the ratio between the length of the head from the median elevation
to the end of the snout and the width of the head near the occiput
opercular apparatus occupying

9:7; operculum triangular, almost or quite as broad as deep,
and branchiostegal rays about 50 in number. Dorsal fin with about
30-35 rays, arising at the middle' point of the back and well in
advance of the anal fin, which is equally extended. Scales of moderate size, mostly smooth but in part faintly rugose.
Form. § Log. Upper Lias
N. and E. France Wiirtemberg

being

:

Somersetshire

&

;

;

Yorkshire.

20657. Specimen 0*96 in length, with imperfect head
temberg.

The anal

fin is

;

Boll, Wiir-

shown well behind the

dorsal,

and about 28 rays can be counted in each.
Purchased, 1846.
P. 7569. Imperfect fish about 0-7 in length;

Some

of the dorsal scales are

rugosity.

Ohmden, Wiirtemberg.

ornamented with a faint
Purchased.
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P. 3719. Another large

head

trunk with fragmentary remains of the

Ohmden.

;

P. 3707. Imperfect

EnnisJcillen Coll.

ventro-lateral aspect

fish,

;

Ohmden.
EnnisJcillen Coll.

P. 2045.

Head and

Ohmden.

;

be counted in the dorsal
P.

3719

a.

of the abdominal
About 35 supports can

a well-preserved portion

region of a large fish

Egerton

fin.

More imperfect head and portion

another

fish

about 0*65 in length

;

Coll.

of abdominal region of

Ohmden.
EnnisJcillen Coll.

32433. Head and opercular apparatus 0*185 in length

Curcy,

;

Normandy,
The proportions of the cranial roof are
obtained from this specimen.
Tesson Coll.
32432, 32436.

Two

fragmentary heads

Curcy.

;

Tesson Coll.

P. 7570. Imperfect head showing the extremity of the snout, with

part of the right pectoral fin and some anterior scales

;

Ilminster, Somersetshire.

Pachycormus

acutirostris, Agassiz.

1844. Pachycormus acutirostris, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p. 114.

Type. Imperfect head.

An

imperfectly-known species of moderate or large

closely similar to that of P. macropterus , but

snout

;

operculum

triangular,

size.

Head

with a slightly shorter

with somewhat

truncated upper

extremity, nearly as broad as deep; bran chiostegal rays about 45-50
in number.

Scales

of

moderate

size,

ornamented with a feeble

rugosity.

Form,
P. 7571.

fy

Log.

3705

Yorkshire.

:

Fragmentary remains
aspect

P.

Upper Lias

c.

;

of fish about 0'55 in length, ventral

Purchased.

"Whitby.

Anterior half of a similar specimen, displaying the

branchiostegal rays
P. 2038, P. 3706.

Much

;

Whitby.

fractured remains of the head and abdo-

minal region of a very large

fish,

in counterpart

Egerton
P.

884 a-e. Five heads

left

Enniskillen Coll.

&f

;

Whitby.

EnnisJcillen Colls.

in various states of preservation

;

Whitby.

Egerton

Coll.
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3705

P.

a, b, e, P.

3710c. Four similar specimens; Whitby.
Enniskillen Coll.

884

P.

P. 3703. Another head, in counterpart

f,

Egerton

3705

P.

Whitby.

;

Enniskillen Colls.

Sf

Portion of opercular apparatus and anterior squamation

d.

;

Enniskillen Coll.

Whitby.

Pachycormus curtus,

Agassiz.

Urceus gracilis, L. Agassiz, Neues Jahrb. p. 142.
1833-44. Pachycormus gracilis, L. Agassiz, Poiss. Foss. vol.
1832.

114 (undefined).
1844. Pachycormus curtus, L. Agassiz, ibid. pt. ii. p. 112,
1844. Pachycormus latus, L. Agassiz, ibid. pt. ii. p. 114.
12;

p.

pt.

ii.

pt.

ii.

i.

p.

pi. lix.

[Portion of

Museum.]
1843. Pachycormus curtus, F. A. Quenstedt, Flozgeb. Wiirttemb. p. 244.
1858. Pachycormus curtus, F. A. Quenstedt, Der Jura, p. 235, pi. xxxii.
fish

;

British

'

fig. 4.

1860. Pachycormus curtus, A. Wagner, Gelehrte Anzeig. k. bay. Akad.

Wiss.

vol.

1.

p.

225.

Type. Nearly complete

A stout

species of

Head much

fish

moderate

British

;

Museum.

size, attaining

a length of about 0*5.

shorter than in the type species, and this with the oper-

cular apparatus occupying

more than one-quarter of the

total length of

the fish; operculum triangular, deeper than broad, and branchiostegal
rays about 40 in number.

Scales of moderate size and smooth.

Variously crushed examples of Pachycormus from the Upper Lias
of the Dept.

Yonne, France, not yet

clearly

denned and distinguished

from P. curtus, have received the names of Caturus stenospondylus
(H. E. Sauvage, Bibl. Ecole Hautes Etudes, vol. xiv. 1875, no. 1.
p. 13, pi.

iii.

;

Bull. Soc. Sci.

Ycnne, [3]

vol. vii.

Bull. Soc. Hist. Nat. Autun, vol. iv. 1891, p. 75)

ii. fig.

chajperi

and
p. 41
Caturus stenoura

1883,

;

loc. cit. 1883, p. 46,
p. 18, pi. i. fig. 2
1891, pp. 78, 81, pi. viii.) and Caturus
(H. E. Sauvage, loc. cit. 1883, p. 43, pi. ii. fig. 1 and loc.

(H. E. Sauvage,
pi.

;

loc. cit.

2; and

1875,

;

loc. cit.

;

;

Another fish from the Upper Lias of
1891, p. 76, pi. vi.).
Werther, Ravensberg, Westphalia, also not clearly distinguished from
cit.

P. curtus (and thus provisionally determined by F. A.Roemer,Verstein.
norddeutsch. Oolithen-geb., Nachtr. 1839,
(A. Wagner, Gelehrte Anzeig. k.
p. 226).

Here

also

may perhaps

p. 53), is

118) from Werther.
Form. § Loc. Upper Lias

Somersetshire

part in.

;

N. France

;

:

crassus

1.

I860,

be placed the undefined Caturus

meyeri (L. Agassiz, ex Minister MS., Poiss.
p.

named P.

bay. Akad. Wiss. vol.

Yorkshire,

Foss. vol.

ii.

Gloucestershire,

Wiirtemberg.

2

c

1844,

and
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Type specimen in

P. 464, P. 3698.

split

nodule

appearance of each support of the anal

;

Whitby.

fin

The

being in con-

nection with more than one ray, noted by Agassiz,

is

by other specimens.

deceptive, as proved

Egerton
P. 3710. Finer specimen of the

same

size in

6f

Enniskillen Colls.

with the left
Whitby. The

shale,

pectoral fin and well-preserved caudal fin

;

head and anterior abdominal region are partly distorted.
Enniskillen Coll.
P. 885, P.

3710

of the same size in shale, in
more imperfect but with the pectoral fin

Another specimen

a.

counterpart,

;

Egerton

W'hitby.
P. 2037.

Somewhat

Sf

Enniskillen Colls.

larger imperfect and distorted fish

Whitby.

;

Egerton
P.

2037

a,

P. 3712.

Remains

nodule, wanting

all

of a

fish

about

P. 2037 b, P. 3710 b.
aspect,

in

distinctly

pectoral

0-32 in length in

the fins except the pectoral

Egerton

Head and

Coll.

Sf

;

Whitby.

Enniskillen Colls.

greater portion of trunk, ventral

Minute fulcra are
Whitby.
shown on the anterior border of the right
counterpart

;

Egerton

fin.

P. 3700. Imperfect head

Sf

Enniskillen Colls.

and greater portion of trunk

;

Whitby.

Enniskillen Coll.
P. 3711.

A

distorted fish elongated

cormus gracilis by Agassiz
P. 3699.

Very imperfect and

;

by crushing, labelled PachyWhitby.
Enniskillen Coll.

partially

manufactured large specimen,

with scattered scales, and trunk much deepened by crushing,
labelled

Pachycormus latus by Agassiz and intended to
Whitby. The counterpart

be the type of that species
of the pectoral fin

is

;

fixed above the head.

Enniskillen Coll.
P. 3716. Hinder portion of head and greater portion of imperfectly-

preserved trunk

;

Dumbleton, Gloucestershire.
Enniskillen Coll.

19652. Imperfect specimen about

027

in

length,

greater part of the head and caudal fin

;

wanting the
Wiirtem-

Boll,
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The expanded, fan-shaped haemal spine

berg.

at the base of the

18515-16. Remains

shown

about 0*34 in length, and another

of large fish

specimen wanting

is

Purchased, 1845.

tail.

Purchased, 1844.

Boll.

tail;

20658. Another large specimen, distorted and imperfectly preserved
Purchased, 1846.

Boll.

P. 3718.

Two more

imperfect specimens, one showing the expanded

heemal at the base of the caudal

fin

;

Ohmden, Wiirtem-

berg.
P.

2045

a, b.

EnnisTcillen Coll.

Head and

region, also

lateral aspect

19646. Imperfect

fish

pectoral

fin,

an imperfect

Ohmden.

;

;

with portion of abdominal
exposed from the ventro-

fish

Egerton Coll.

Ohmden.

Purchased, 1845.

P. 881. Small trunk displaying the

median

fins

enlarged scale at the origin of the anal

and showing the

fin

;

Ohmden.
Eyerton

32424, Large

fish originally

about 0-5 in length, but wanting

The proportions

Normandy.

Curcy,

Coll.
tail

the head are

of

shown, and a supratemporal plate seems to be one of a
pair resembling that of

trunk

is

well

Amia. The axial skeleton of the
and there are a few free fin-

displayed,

supports above the sigmoidal neural spines in advance of
the

dorsal

The right pectoral

fin.

bears

fin

minute

Tesson Coll.

fulcra.

32425, 32427, 32430-31. Four specimens of moderate size, variously imperfect
Curcy.
The first two specimens exhibit
;

an undigested young Pachy cor mus, and the fourth the
bones of a Leptolejjis in the stomach.

The

the expanded haemal arch at the base of the

Three large portions

of fishes, the first

the anal scale and a swallowed small

fish,

;

Curcy.

showing

the second

illustrating the branching of the lateral line on

the anterior scales

and free

Tesson Coll.

dorsal fin-supports.

32426, 32428-29.

third shows

tail,

some of

Tesson Coll.

32443. Fragmentary small specimen displaying the parasphenoid
in side view, some of the otic bones, and the axial
skeleton of the trunk
Tesson Coll.
Curcy.
;

2c2
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32435. Small head and left pectoral fin, this displaying three basal
fulcra and a close series of minute fulcra beyond
Curcy.
;

Tesson Coll.

32432, 32434.

Two

small heads, the

first

displaying the branchio-

stegal rays, the second exhibiting the

cranium and cheek-

plates; Curcy.

32437-39, 39

Four fragmentary heads with anterior

a.

of the last

35583. Eemains
rostris

Tesson Coll.

specimen faintly rugose

head and trunk either
Whitby.

of
;

;

Curcy.

Tesson Coll.

of this species or P. acuti-

Purchased, 1859.

Pachycormus Saur ostomus esocinus
)

(

(Agassiz).

1833-44. Saurostomus esocinus, L. Agassiz, Poiss. Foss.
p.

14

;

pt.

ii.

scales, those

vol.

ii.

pt.

i.

p. 144, pi. lviii. b. fig. 4.

1844. Eugnathus giganteus= Pachycormus giganteus, L. Agassiz, ibid.
pt. ii. pp. 104, 114 (undefined). [Imperfect fish British
1844. Pachycormus latirostris, L. Agassiz, ibid. pt. ii. p. 114.
;

head British Museum.]
1848. Pachycormus esocinus, C. G. Giebel, Fauna
fect

p.

Museum.]
[Imper-

;

d.

Vorw., Fische,

197.

1848. Pachycormus latirostris, C. G. Giebel, ibid. p. 198.
1848. Eugnathus giganteus, C. G. Giebel, ibid. p. 238.

Der Jura, p. 237, pi. xxxii.
Tiibingen University Museum.]

1858. Pachycormus bollensis, F. A. Quenstedt,

[Imperfect fish

fig. 6.

(?)

;

1878. Pachycormus xoestermam, T. C. Winkler, Archiv. Mus. Teyler,
vol. v. p. 9, pi.

[Imperfect fish; Teyler

i.

1891. Caturus gigas,

H. E. Sauvage,

A large

;

Museum, Haarlem.]

Soc. Hist. Nat. Autun,

[Head.]

vol. iv. p. 74, pi. vii.

Type. Dentary bone

Bull.

olim Walchner Coll.

species, attaining a length of not less

with opercular apparatus occupying one-quarter

than

1-0.

Head

of the total length

head very short and stout, and teeth relatively larger
operculum as broad as deep, trapezoidal
in form, and the upper border shortest
branchiostegal rays somewhat less than 40 in number. Dorsal and anal fins about equally
of the fish

;

than in the other species

;

;

extended, with not

less

than 30 rays, the latter arising just in

advance of a point opposite the hinder end of the former.
of the lateral line on the caudal region

This

is

Scales

somewhat enlarged.

the type species of the so-called genus Saurostomus, and

must determine definitely whether or not its
reference to Pachycormus is correct.
The
median elevation of the parieto-occipital region of the

further researches

universally-accepted
characteristic
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cranium has not hitherto been observed.
specimens, in the Moore Collection, Bath

One of the finest known
Museum, was obtained

from the Upper Lias of Ilminster, Somersetshire.
Form. Sf hoc. Upper Lias Baden and Wiirtemberg
France Yorkshire and Somersetshire.
:

;

Yonne,

;

P. 7572. Imperfect fish, lateral aspect and partly in counterpart,

about 0*76 in length, and wanting the greater part of the

The characteristic
Ohmden, Wiirteinberg.
shown in position, while

caudal fin;

operculum

of the right side is

that of the left side

the

displaced to the ventral border of

is

The

abdominal region.

displayed

their natural

in

well-preserved squamation
of series in

dorsal and anal

position,

is

fins

are

and the tolerably

remarkable for the number

which the exposed portion

of the scale is

broader than deep.

Eyerton

much
Coll.

and abdominal region of a larger specimen, ventral aspect, noticed by Agassiz, loc. cit., under the

P. 3731. Imperfect head

name
Boll,

of EugnatJius giganteus or PacJiycormus giganteus

Wiirtemberg.

P. 2040. Imperfect head

and pectoral

fins

;

Wiirtemberg.
Egerton

P. 2042.

Head and

displaced pectoral fin

abdominal region,

;

Ohmden.

Egerton Coll.

labelled

Whitby, Yorkshire.

;

Coll.

and pectoral fins, with remains of
Pachycormus latirostris by

P. 3709. Imperfect small head

Agassiz

:

EnnisJcillen Coll.

EnnisJcillen Coll.

and imperfect head, labelled Pacliycormus latiby Agassiz Whitby. The solid rostrum is shown
with its marginal teeth and the left operculum is well

P. 3708. Crushed
rostris

;

;

displayed.

P. 2039, P. 4280.
fin, in

P.

3709

a.

EnnisJcillen Coll.

Fragmentary remains of large head and pectoral
Egerton Sf EnnisJcillen Colls.
; Whitby.

counterpart

Pectoral fin

;

Whitby.

P. 5954. Imperfect mandible
P.

3719

b.

Ohmenhausen.

;

FmnisUllen

Coll.

PurcJiased, 1889.

Small trunk apparently of this species, displaying the

dorsal

and anal

intestine

is

fins

;

Ohmden, Wiirtemberg.

beautifully exhibited by

The

its coprolitic

spiral

contents,

EnnisJcillen Coll.

—
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The following specimens are not
P. 3704. Imperfect head

specifically

determined

and abdominal region, the

deepened and with remarkably small scales
Ilminster, Somersetshire.

and

slightly deeper

fish

Lias, Curcy,

:

latter

much

Upper

Lias,

triangular

is

Enniskillen Coll.

and anterior

scales of a small

Egerton

Ilminster.

;

32245. Remains of small

An

fin,

;

The operculum

than broad.

P. 900. Imperfect head, pectoral

with relatively small scales

fish

Normandy.

;

Coll.

Upper

Tesson Coll.

imperfect head of Pachycormus from the Upper Lias of Lozere,

Prance, has also been described under the

name

typus by H. E. Sauvage, Revue Sci. Nat. vol.
pi. viii.

Lyme
vol.

;

Nothing

Regis
pt.

ii.

ii.

is

known

of the species

named Pachycormus

leptosteus

of Cephenoplosus

(1874), p. 430,
from the Lower Lias of
ii.

by Agassiz,

Poiss. Foss.

(1844), p. 114.

The fragmentary head and pectoral
commonly compared with Pachycormus
Saurichthys gujas

— Lyco&us

(1858), p. 240,

Wiirtemberg.

fin

described as follows

is

:

Der Jura
Holzmaden,
[Tubingen University Museum.]
gigas, F. A. Quenstedt,

pi. xxxiii. fig. 1.

— Upper Lias

;

Quenstedt places next to this some problematical cranial bones
from the Upper Lias of Ohmden, described under the provisional
name of Pachylepis, op. cit. p. 241, pi. xxxiii. figs. 12-15.

HYPSOCORMUS,

Genus

Wagner.

[Gelehrte Anzeig. k. bay. Akad. Wiss. vol.

1.

I860, p. 214.]

Trunk
compressed and irregularly fusiform, relatively
deep in the abdominal region, very narrow at the extremity of the
Head small and less deep than the trunk; rostrum
caudal pedicle.
moderately produced prem axilla large and triangular in shape
maxilla long and slender. Dentition powerful, all the principal
teeth round or oval in section, without sharp edges, and fixed in
those of the vomerine and splenial bones
incomplete sockets
those of the maxilla, premaxilla, and dentary in
especially large
a single widely-spaced series, with minute clustered teeth exterthose of the pterygoid bones more or less granular.
Gular
nally
laterally

;

;

;

;

plate present.

Ossifications

short and slender.

in sheath of notochord absent

Fin-fulcra minute or absent.

;

ribs

Pectoral fins large

and sickle-shaped, with straight anterior border stiffened by the
fusion of the foremost three or four rays, which gradually increase

;
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and are not branched

in length

distally

pelvic fins small

;

partly or completely in advance of the anal, which

caudal

fin

is

dorsal fin

Scales small and deeply imbricating,

very deeply forked.

much broader than deep

those of the ventral aspect

;

much extended
;

lateral line

inconspicuous.

So far as known, the osteology of this genus is almost identical
with that of Pachycormus, as already described; but there is a

and the dentition is much more powerful. The
arrangement of the suborbital and circumorbital
observable; the sclerotic is also well-ossified; and the

distinct premaxilla

same

characteristic

bones

is

posteriorly -placed supramaxilla

identical in the

is

The

two genera.

maxilla does not articulate directly with the cranium or pterygosuturally united with the premaxilla

and

palatine arcade, but

is

the latter element

apposed to an extended groove in the lateral

is

ethmoidal region along

its

vomers are clearly shown

to

narrow antero-superior border.
be fused with the mesethmoid

;

The
;

and

their pair of large teeth is directly opposed to a similar pair in the

The

splenials.

meet

in the

latter elements

are

mandibular symphysis

;

much thickened where they
but they rapidly taper back-

wards, again expanding in the hinder half of the ramus into a thin

laminar plate apparently covering the whole of the inner face
the jaw and armed with minute, almost granular teeth.

of

The teeth

of the dentary are borne on a thickened ledge on the inner face of

the bone.

Between the mandibular rami there

is

a large, azygous

gular plate, followed by a numerous series of short branchiostegal
rays.

The only important

differences in the trunk

seem to

presence of small pelvic fins and the elongation of the anal

Hypsocormus
[Plate

insignis, Wagner.

XIV.

fig. 1.]

1860. Hypsocormus insignis, A. Wagner,

Gelehrte Anzeig.

Akad. Wiss. vol. 1. p. 221.
1863. Hypsocormus insignis, A. Wagner, Abh.
math.-phys. CI. vol.

be, the

fin.

k. bay.

k.

bay.

Akad. Wiss.,

ix. p. 677.

1881. Hypsocormus insignis, B. Vetter, Mittheil. k. mineral.-geol. Mus.

Dresden,

pt. iv. p. 95.

1887. Hypsocormus insignis^ K. A. von Zittel, Handb. Palaeont. vol. hi.
p. 226,

woodc.

Type. Imperfect

The type

239.

fig.

fish

;

Palaeontologieal

Museum, Munich.

07. Length of
head with opercular apparatus equalling about one-quarter of the
total length to the base of the caudal fin, and less than the maximum depth of the trunk. Snout short and obtuse, and external
species,

attaining a length of about
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Lower

Loc.

fy

fin.

Dorsal

fin

nearer to the

with about 24 rays

;

anal

Scales smooth.

with nearly 50 rays.
Form,

much

Pelvic fins arising

bones finely granulated.
pectorals than to the anal

Kimmeridgian

(Lithographic

Stone):

Bavaria.

49144. Plaster cast

specimen

of type

;

Solenhofen.

Purchased, 1878.
P. 6942.

A

nearly complete

fish

The head

stiidt.

is

about 0*75 in total length

;

Eich-

but some of the large

obscure,

mandibular teeth are shown and parts of the external
bones are distinctly ornamented with very fine tubercles.

The

axial skeleton of the trunk

well preserved and

is

are no traces of ossifications in the notochordal

there

sheath.

There are at least 120 segments.

In the abdo-

minal region the two halves of the long neural arches are
separate both from each other and from the sigmoidally-

The

bent neural spines.

latter

are shorter than their

supporting arches, shortest beneath the anterior half of
the dorsal

fin,

thickest and most widely spaced anteriorly

immediately behind the head.

The

slender

and

cavity.

The neural and haemal

short, not

remarkably

ribs are

half encircling

abdominal

the

spines are fused with

their supporting arches in the caudal region,

much

inclined

backwards and approximately symmetrical, except at the
base of the caudal fin where the haamals are much enThe left pectoral fin and both the pelvic fins are
larged.
preserved, both of relatively small size, but the latter

The

especially reduced.

pelvic pair arises at a point 0*11

and 0-145 from
Only a few supports of the dorsal fin
are shown, these being well in advance of the anal, which

distant from the origin of the pectorals

that of the anal.

is

much extended

but not sufficiently well-preserved for

the counting of the rays.

The caudal

fin

is

complete,

exhibiting the very fine subdivision of the rays at

hiuder border and a fringe of small fulcra on
margins.

The

scales

are

smooth,

but

its

the

its

anterior

majority

probably exhibit only their inner face.

By
P. 7181.

An

equally

large

fish

similarly

exchange, 1893.

displaying

the

axial

skeleton of the trunk and the very fine tubercular orna-

ment

of

some of the external bones

;

Eichstadt.

of the dorsal fin

The

and the remains
exhibit a fringe of small fulcra on its

pelvic fins are displaced but well preserved,

PACHYCORMID^.
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More than 40 supports

anterior border.

are preserved, but the series

is

of the anal fin

Above the

incomplete.

expanded haemal at the base of the caudal

there are

fin

indications of a series of robust supporting spines

By

also are probably haemal.

P. 954. Crushed remains of head

cranium

and trunk

The

Solenhofen.

;

exposed from above, displaying the obtuse

is

rostrum in front (PI. XIY.

figs.

beneath the hinder portion.

The mandibular

1 a) and

1,

much

spar

dentition

is

Egerton Coll.

shown.

also well

which

exchange, 1894.

and displaced
The single expanded haemal is
and at the base of the upper

P. 4236. Imperfect trunk with scattered squamation

median

fins

;

Solenhofen.

well shown in position

;

lobe of the displaced caudal fin there

is

the series of

robust supports noted in the last specimen.

but the

of the anal fin remain,
scales are

shown

to

44 supports
The

series is incomplete.

be rhombic, narrowed towards the

ventral border, and all are smooth.

Hypsocormus macrodon

Enniskillen Coll.

(Wagner).

1858. Strobilodus giganteus, F. A. Quenstedt (errore),

Der Jura,

p.

808,

pi. xcvii. fig. 12.

1858. Eugnathus macrodon, A.

Wagner, Gesch.

d.

Urwelt, ed.

2, vol.

ii.

p. 471.

1863. Eugnathus macrodon, A. Wagner, Abh.

math.-phys. CI. vol.

k.

bay. Akad. Wiss.,

671.

ix. p.

1883. Strobilodus giganteus, F. A. Quenstedt (error e), Handb. Petrefakt.
ed. 3, p. 334,

woodc.

fig.

105.

1887. Hypsocormus macrodon,
vol.

iii.

p.

Type. Nearly complete

A

K. A. von

Zittel,

Handb.

Palaeont.

226.
fish

;

Palaeontological

Museum, Munich.
Head with

large species, attaining a length of about 1-5.

opercular apparatus occupying about one-fifth of the total length to
the base of the caudal fin.
Snout short and obtuse, with large
vomerine teeth directed almost vertically.
External bones and
anterior fin-rays tuberculated.

Scales of the flank in part deeper

than broad, those of the ventral aspect 3 or 4 times as broad as
deep, all

more

or less finely tuberculated,

many

also

with a few

vertical striations near the anterior margin.

Form.

Sf

Loc.

Lower Kimmeridgian

Bavaria and Wiirtemberg.

(Lithographic

Stone)
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A

contorted specimen about 1*5 in length, showing the

paired and caudal

fins,

1894,

[6] vol. xiii.

noticed in Ann. Mag. Nat. Hist.

511

p.

;

Solenhofen.

The

large trian-

gular lower suborbital exhibits a few radiating fissures or
its hinder half, and it seems to have been
unornamented except at its superior and inferior borders.
Eight of the characteristic posterior circumorbital plates

grooves in

are preserved, each finely rugose or tuberculated in front
while between this series and the two great suborbitals,

The arrangement
shown in the restoration of H. insignis, fig. 40, p. 393.
The two vomerine teeth are well-preserved. The ossified
21 rays can be counted in
sclerotic is shown in section.
there are three other irregular plates.
is

the pectoral

divided distally, and the anterior ones

fins, all

The

are finely tuberculated.

scales exhibit the superficial

granulations most distinctly in the abdominal region, the
vertical

markings best in the caudal region.
Purchased, 1889.

Hypsocormus

leedsi, A.

[Plate XI.
1889. Hypsocormus
p.

A.

leedsi,

S.

S.

Woodward.

fig. 1.]

Woodward,

Geol. Mag. [3] vol.

vi.

450.

Type. Eemains of skull

;

An

species

imperfectly

known

British

Snout obtusely pointed, the two
right angle at

its

Museum.

about as large as H. macrodon.
sides

meeting approximately in a

anterior termination,

finely granulated; the large pair of

and the external surface

vomerine teeth inclined much

forwards and apparently projecting out of the mouth.

Form.
P. 6913.

6f

Log. Oxfordian

:

Huntingdonshire.

The type specimen, comprising rostrum, portion of splenial,
the two post-frontals, and other fragments of cranium
Oxford Clay, near Peterborough. The inferior aspect of
;

the rostrum (PL XI.

rig.

1) exhibits the basal portion of

the rignt vomerine tooth (v.) and the socket for that of
tne left side

;

while both of these are shown to be

much

directed forwards and the posterior wall of their socket

not

ossified.

Flanking each tooth externally there

is

is

a

triangular area covered with small conical teeth fused

with the supporting bone, only the apical portion of each
and two of the marginal teeth directly in

enamelled

;

front of the vomerine pair are

much

larger than the others.

.
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The blunt
side-view

shown

anterior end of the rostrum, well

(fig.

in

1 a), exhibits a slight mesial vertical ridge.

There are some traces of closed sutures in the cranial

roof,

but the fragments are too imperfect for satisfactory deterLeeds Coll.

mination.

P. 6914. Imperfect rostrum about half as large as the type, associated with the tooth-bearing border of the dentary bone

tooth

preserved

is

;

teeth anteriorly, there

A

but one.

is

transverse section

of one of the large teeth of the dentary

examination,

microscopical
structure

(1894), p.

is

prepared for

complex

and exhibits the

noted in Ann. Mag. Nat. Hist. [6] vol. xiii.
Leeds Coll.
511.

Abraded large right

P. 6915.

splenial with remains of anterior end

near Peterborough.

probably of this species

of dentary,

Leeds

Fragments of skull and pectoral

P. 6833.

species

;

;

Only the base of the left vomerine
and instead of two enlarged marginal

near Peterborough.

fin

probably of this
Leeds Coll.

near Peterborough.

Hypsocormus

tenuirostris, A.

[Plate XI.
1889. Hypsocormus

figs.

A.

tenuirostris,

Coll.

S.

Woodward.

2-6.]
S.

Woodward,

Geol.

Mag.

[3]

vol. vi. p. 451.

Type. Remains of skull

An

imperfectly

known

British

;

species

Museum.

about as large as H. macrodon.

Snout acutely pointed and produced so that

length in advance of

its

the large vomerine teeth somewhat exceeds
insertion

external surface finely granulated

;

its
;

breadth at their

the large vomerine

teeth directed almost vertically.

Form.
P. 6916.

Sf

Loc. Oxfordian

:

Huntingdonshire.

The type specimen, comprising rostrum,

right maxilla and

premaxilla, portion of left dentary, and other associated

Oxford Clay, near Peterborough.
The rosfigs. 2, 2 a) is comparatively narrow and
acutely pointed, and there is a considerable extension in
advance of the vomerine area (fig. 2, v. a.). The whole of

fragments

trum

(PI.

;

XI.

the external surface

The two vomers seem

is

ornamented with

fine tubercles.

to be fused into one bone,

and the

greater part of the large tooth of the right side
served, while the socket only of that on the left

is

is

pre-

exhibited.

;
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A

few teeth of variable

are arranged in a single

size

irregular series on the margin of the vomerine area, the

The

largest being three teeth on the right side.

maxilla

(figs. 3,

3

pmx.)

«,

is

pre-

triangular in form and

compressed, with thickened alveolar border
and the upper margin of its inner face exhibits a long
narrow facette (/.) for direct articulation with the cranium.
The maxilla (figs. 3, 3 a, mcc.) is long and slender and gently
arched, and sends forwards a process (incomplete in this
laterally

specimen) on the inner side of the premaxilla resting

immediately above

thickened oral border

its

Posteriorly the bone

is

rugose facette overlapped by

of the

The outer

(fig. 3, s.mcc.).

3

(fig.

a, p.).

imperfect, but there remains part

supramaxilla

the

face of the maxilla, as also the

lower portion of the outer face of the premaxilla,

is

orna-

mented with fine tuberculations like those of the rostrum
and the extreme outer margin of the alveolar border bears
very minute teeth or pointed tubercles. The teeth of the
maxilla are comparatively small and uniform, all well-

;

spaced

;

much

while those of the premaxilla are

closely arranged,

The dentary

the bone.

larger,

and apparently largest in the middle
(fig.

4)

of

imperfect, only the

is

thickened alveolar border being preserved, though this

The

for the greater part of its length.

teeth are fused

with the bone in sockets which are incomplete on the
inner side
they are all well spaced, largest in the middle
;

of the element,

and considerably exceed the maxillary

teeth in size.

Leeds Coll.

P. 6917. Imperfect head and portions of fins of a typical fish; near

Peterborough.

The extremity

and the head

so

is

much

of the

rostrum

features in its osteology are exhibited.

bones are ornamented with very
tuberculations.

description;

is

wanting,

fractured that several interesting

The cranium

is

All the external

fine,

too

closely-arranged

much

but a robust ossification

is

crushed for

shown

in

the

prefrontal region on the right side, and the greater part
of the
is

parasphenoid

is

also exposed.

The

latter

element

considerably expanded in front and bears an elongate

patch of minute granular teeth immediately in advance of
the pair of foramina for the internal carotids.

Among

the remains of cheek-plates, some of the characteristic small
circumorbitals are
(muff.)

and

shown on the

left side.

The

maxillre

preniaxillae (pma?.), similar to those of the last
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specimen, are preserved on each side, though somewhat
fractured, as

shown

maxillary plate

in

5

fig.

;

The

the hinder end of the maxilla.

border of the

alveolar

(fig. 5, d.)

anterior end of the

dentary bone of the mandible

which are enlarged, are directed

palatine arcade are observed above

is

slightly

Within the mouth remains of the pterygo(fig.

possible to distinguish the elements

there

supra-

of the

appears sinuous in side view, and the most

anterior teeth,

forwards.

and part

also exhibited overlapping

(fig. 5, s.moc.) is

5,pt.), but it

on

;

its

is

not

inner face

a crowd of minute denticles (probably entoptery-

goid) which gradually become a

little

enlarged below, while

on the oral margin (probably ectopterygoid and palatine)
there are large teeth irregularly arranged and spaced, the

When

largest being near the anterior end.

viewed from

within, the dentary exhibits the usual thickened alveolar
border, this in its hinder portion roofing the space occu-

The splenial element is
and may consist of more than one portion.
As shown in a fragment from the left side a thickened,
lenticular portion of this element (fig. 5 a, spl.) enters
the mandibular symphysis, and bears at least one large

pied by the meckelian cartilage.
also conspicuous,

tooth immediately behind the enlarged, forwardly pointing
Posteriorly on

teeth of the anterior end of the dentary.

the inner face of the left mandibular ramus a thin laminar

bone

(fig. 5,

bearing minute granular teeth,

spl. ?),

crushed upon the dentary in such a

way

is

as to suggest its

forming the inner wall of the cavity for the meckelian
cartilage.

collection

Another specimen still in Mr. Leeds' private
same plate continued forwards

exhibits the

above in a long slender process

;

identified as a hinder splenial.
of

remark

it is

thus probably to be

There

is

nothing worthy

in the remains of the pectoral arch, but one of

the pectoral fins

(fig.

6)

is

interesting.

The three

fore-

most rays, successively increasing in length, are fused
together, and their thickened proximal end (fig. 6 a)
exhibits a hollowed, circular, articular facette (/.).

The

other rays are closely adpressed and unjointed so far as
preserved, while

their proximal ends simply clasp

basal cartilages.

A

few very

sharp anterior border of the

fine tubercles

fin,

the

ornament the

and similar tubercles are

observed on parts of the other rays.

Among

fragments
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of the caudal fin the expanded supporting haemal spine
is

conspicuous, and there

is

a slight longitudinal ridge on

the upper and lower lobes
few uniserial fulcra are intercalated between
the tips of the gradually lengthening rays on the anterior
All the scales preserved both behind
borders of the fin.
the pectoral arch and at the origin of the caudal fin are

this

bone where

diverge.

the rays of

A

ornamented with very
P. 6920.

Leeds Coll.

fine tubercles.

Expanded haemal arch from base
this or the preceding species

;

of caudal fin either of

near Peterborough.

Leeds Coll.

The following specimens
42368

a,

43028

a,

P.

347

are not specifically determined
a.

:

Five fragments of jaws of a small

Mag.
Kimmeridge Clay, Weymouth.
species, noticed in Geol.

[3] vol. vi. 1889,

p.

451

Purchased, 1870, 1871, 1881.
P. 6918.

Two

very stout

left

maxillae,

more

or less

imperfect

Leeds Coll.

Oxford Clay, near Peterborough.

36308. Expanded haemal arch from base of caudal fin, associated
with fragments of rays Oxford Clay, Christian Malford,
Purchased. 1861.
Wiltshire.
;

Genus
[Trans.

PROTOSPHYR-ffiNA,
Amer.

Leidy.

Phil. Soc. vol. xi. 1857, p. 95.]

Syn. Erisichthe, E. D. Cope, Proc. Acad.

Nat. Sci. Philad. 1872,

p. 280.

Pelecopterus, E. D. Cope, Vert. Cret.

Geol. Surv. Territ. vol.

An

ii.

Form. West. (Rep. U.S.

1875), p. 244 c.

known only by the head, pectoral
which are closely similar to the corresponding
Rostrum ordinarily much produced preparts of Hypsocormus.
m axilla large and triangular in shape. Dentition powerful, all the
principal teeth much compressed, with sharp anterior and posterior
edges, and fixed in deep, complete sockets
those of the vomer,
premaxilla, and splenial especially large, and similar teeth projecting forwards from the downwardly-curved anterior extremity
of the oral border of the dentary
those of the maxilla and hinder
imperfectly definable genus

arch, and pectoral fins,

;

;

;

portion of dentary comparatively small and in a single close series

;
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those of the pterygoid bones more or less granular.

Gular plate

Pectoral fins large and sickle-shaped, consisting of closely-

present.

apposed, unjointed and unbranched rays, of which the majority

terminate successively at the oblique, trenchant anterior margin.

The teeth of this genus from European Cretaceous formations
were originally referred by Agassiz (Poiss. Foss., Peuill. 1835,
p. 55) in error to Saurocephalus of Harlan (Journ. Acad. Nat. Sci.
Philad. vol. iii. 1824, p. 337) while the pectoral fins were wrongly
;

described as fin-rays of Ptychodus (Agassiz, ibid. vol.

The mistake

p. 56).

in the identification of the teeth

pointed out by Leidy (he.

cit.

iii.

1837,

was

first

1857), who, however, failed to recog-

same fish as these
The pectoral fin-rays were first proved to be not Elasmobranch by Cope (he. cit. 1875), and their identity with Protosphyrarna was subsequently determined both by Cope (in A. S. Woodward, Proc. Geol. Assoc, vol. x. 1888, p. 321) and by A. R. Crook
The best description of
(Paheontogr. vol. xxxix. 1892, p. 110).
the head hitherto published is that by J. Felix (Zeitschr. deutsch.
nize that the elongated rostrum belonged to the

fossils.

1890, pp. 278-302, pis. xii.-xiv.) but neither
Crook nor the present writer has observed any evidence of the
The thickening
so-called " praedentale " described by this author.
of the alveolar border of the dentary bone is interpreted by Cope as
geol. Ges. vol. xlii.

;

an anomalous median element.

Protosphyrsena ferox,

Leidy.

1822. " Undetermined," G. A. Mantell, Foss. South Downs,
pi. xxxiii. figs.

p.

228,

7-9.

1835-44. Saurocephalus lanciformis, L. Agassiz {errore), Poiss. Foss.,
Feuill. p. 55, vol. v. pt. i. p. 102, pi. xxv. c. figs. 21-29.
1844. Saurocephalus lanceolatus, L. Agassiz,

ibid.

vol.

v.

pt.

i.

p.

8

(misprint).

1850. Saurocephalus lanciformis ,¥ Dixon, Geol. Sussex, p. 374, pi. xxx.
fig. 21, pi. xxxi. fig. 12, pi. xxxii * fig. 1, pi. xxxiv. fig. 11.
.

1857. Protosphyrcena ferox, J. Leidy, Trans.

Amer.

Phil. Soc. vol. xi.

p. 95.

1857. Xiphias dixoni, J. Leidy, ibid. p. 95.

(?)

[Rostrum; British Mu-

seum.]
1860. Saurocephalus lanciformis, V. Kiprijanoff, Bull. Soc. Imp.

Nat. Moscou, vol. xxxiii. pt. i. p. 666, pi. x. fig. 4.
1877. Brisichthe dixoni, E. D. Cope, Bull. U.S. Geol. Surv. Territ.
vol. iii. p. 823.
1878. Erisichthe dixoni,

W.

Davies, Geol. Mag. [2] vol. v. p. 260,

pi. viii. fig. 3.

1878. Protosphyrcena ferox, E. T. Newton, Quart. Journ. Geol. Soc.
vol.

xxxiv. p. 789.
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1888. Protosphyrcena ferox, A. S.
p.

Woodward, Proc. Geol.

Assoc, vol. x.

321.

Woodward,

1895. Protosphyrcena ferox, A. S.
p. 211,

woodcut

Type. Teeth

The type

British

;

03

ii.

Museum.

Rostrum much elongated and attaining a

species.

length of about

Geol. Mag. [4] vol.

fig. 3.

with a transverse diameter of 0*05 at

base

its

where the vomerine teeth are implanted circular in transverse
section throughout its whole length, except within a short distance
of the vomerine teeth, where it becomes slightly flattened on the
upper part of its sides and the top and passes into the gradually
widening flattened cranial roof; its external surface ornamented
with reticulating rugae, of which the most prominent are longitudinally directed.
Cranial roof more finely rugose and tuberculated.
;

Teeth sometimes smooth, but

usually

with slight longitudinal

wrinkles, which cause splits in the enamel of the fossils

Symphysial extremity

edges not serrated.

three large teeth, and

its

of

oral border toothless

the dentigerous part of the splenial

;

the acute

;

each dentary bearing

where apposed to
two large teeth,

splenial with

and smaller teeth in front but none behind.
Form. <$f Loc. Senonian, Turonian, and Cenomanian
land.
Kursk, Eussia.
(?) Cenomanian

S.E.

:

Eng-

:

measuring 0-28 from the vomerine

P. 6529. Very fine rostrum,

teeth to

ment

its

incomplete distal extremity, showing a frag-

of the anterior part of the cranial roof

with pyritised remains
mandibular ramus

The

Kent.

;

and associated

of the anterior half of the right

Lower Chalk, Blue

Bell Hill,

Burham,

internal cavity of the rostrum at its base

subdivided by a median vertical septum which
considerably in advance of the vomerine teeth

is
;

is

shown

and the

outer surface of the rostrum exhibits the characteristic

The vomerine tooth

ornamentation.

of the right side

completely preserved, but on the left there

is

is

only the

of what seems to be a successional tooth.
Two of
much larger anteriorly-projecting teeth of the dentary

apex
the

are also exposed

teeth

is

the splenial.
P. 3955-56.

A

;

and part

preserved on

much

its

of

the series of diminutive

oral border behind the region of

Presented by S. J. Hawkins, Esq., 1891.

abraded, fractured,

and partially crushed

rostrum, associated with the mandible and other frag-

ments

;

Chalk, Kent.

Only the right vomerine tooth

preserved, and the hollow portion of rostrum above

paet in.

2d

is

it is
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compressed by accidental crushing. A sclerotic
showing some traces of rugosity, lies in the matrix
beneath the fossil.
The mandible wants its hinder
extremity, and only the bases of the larger teeth remain.
The outer face of the anterior end of the dentary is very
coarsely rugose, and the symphysis is somewhat expanded

laterally

ring,

for the sockets of the three anteriorly-directed large teeth.

Of the

latter

on the

left side the

to be almost obliterated.

There

uppermost socket appears
is no suture between the

symphysial end and the remainder of the dentary bone,

but

it

where flanking

exhibits its usual slight constriction

the splenia], and the oral border

is

toothless until- a point

considerably behind the dentigerous portion of the inner
element.
are small

The teeth of its single, moderately spaced series
and nearly equal in size, a diminution being

shown only

in the foremost five or six

teeth, however, are not preserved.

the dentary

much

end,

is

the hindermost

;

The middle portion of

about one- third deeper than

its

symphysial

thinner, and with the inferior margin slightly

turning inwards.

The

symViewed

splenials evidently enter the

physis, but pyrites obscures their anterior end.

from above each is lenticular in form, though produced in
a very long and slender extension posteriorly and the
thickest portion on the left side exhibits the bases of two
;

large teeth besides one small anterior tooth, while the

corresponding part on the right side seems to indicate a
diseased state of the bone.

Fragments

of other

elements

between the mandibular rami, but
impossible to determine them.
Ennishillen
are displaced

P. 5651. Fragments of skull in a block of chalk

A

portion of the flattened cranial roof

it

is

Coll.

;

Cuxton, Kent.

is

rugose on the

external surface, but affords no clue to the arrangement

and
is

limits of the elements.

The imperfect parasphenoid

exposed from the inner aspect, showing the very robust

though narrow bar beneath the orbit, and the muchextended laminar basipterygoid processes. There is also
a fragment of a premaxilla with one tooth.

Harford
P. 5630. Fine rostrum,

much

Coll.

fractured but displaying the super-

ficial

rugose ornament and the bases of the vomerino

teeth,

and apparently not distorted by crushing Kent.
view of this fossil is given in outline, of one-half

A

side

;
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Fig. 41.

Outlines of Rostra of Protosphyrana in lateral aspect and transverse section,
one-half natural

No.

1.

No.

2.

size.

Woodward.

—

Cambridge Greensand.
[Woodwardian Museum, Cambridge.]
Protospkyrcena compressirostris, A. S. Woodward. Kentish Chalk.

Protosphyrcsna tenuirostris, A. S.

—

[No. P. 5631.]

No.
No.

— Kentish Chalk.

3.

Protosphyrcsna ferox, Leidy.

4.

Protosphyrcena keepingi, A.

S.

[No. P. 5630.]

Woodward.— Cambridge

[Woodwardian Museum, Cambridge.]

2d2

Greensand.
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40J:

the natural

size, in fig.

41, no. 3, three transverse sections

being added in nos. 3 a-c.

33254. Imperfect rostrum

;

cit.

;

Taylor

Coll.

and figured by Dixon, Geo!.
fig. 1, under the name of
and termed Xiphias dixoni by

xxxii.*

pi.

Saurocephalus lanciformis,
Leidy, he.

Coll.

English Chalk.

P. 612. Imperfect rostrum noticed

Sussex, p. 374,

Harford

Chalk, Kent.

Egerton

Coll.

P. 1801. Another imperfect rostrum showing the forward triangular

extension of the flattened cranial roof; English Chalk.

Egerton Coll.

33310. Fragment of rostrum

;

Chalk, Burham, Kent.

Purchased, 1858.

49103. Crushed base of rostrum

English Chalk.

;

Mrs. Smith's

49759. Fragment of rostrum

Coll.

Chalk, Glynde, Lewes.

;

Capron

Coll.

35154. Imperfect rostrum, showing base of one vomerine tooth

Cambridge Greensand, Cambridge.
P. 1802.

Two

Purchased, 1859.

fragments of distal end of rostrum;

Greensand.

Cambridge
Egerton

35155. Imperfect base of rostrum

;

Coll.

Cambridge Greensand.
Purchased, 1859.

25709. Imperfect base of rostrum showing vomerine teeth, described
and figured by W. Davies, Geol. Mag. [2] vol. v. p. 260,
pi. viii. fig.

3

Dixon

Chalk, Amberley, Sussex.

;

Coll.

32747. Another fragment of base of rostrum showing vomerine
tooth
Chalk, Burham.
Purchased, 1857.
;

49012. Portion of right premaxilla, figured by Dixon,
pi.

xxxiv.

P. 3954. Larger but

fig.

11

;

Chalk, Burham.

op.

Mrs. Smith's

cit.

Coll.

more imperfect portion of premaxilla, showing
and one successional tooth Chalk, Kent.

six large teeth

;

EnnisTcillen Coll.

49820. Fragment of premaxilla
P. 5651. Bight maxilla

;

Chalk, Glynde.

Capron

Coll.

Lower Chalk, Burham.

Harford

Coll.

;

405

pachycormid^:.

49827. Fragment apparently of dentary, associated with an inner
Chalk,
bone displaying a finely granular dentition
;

Capron

Amberley.
39438. Anterior extremity
xxxi.

pi.

49089.

Two

12

fig.

;

Coll.

mandible, figured by Dixon, op.

of

Boiuerbank

Chalk, Kent.

cit.

Coll.

fragments of anterior extremity of dentary; Lower

Chalk, Burham.

Mrs. Smith's

49742. Fragment of dentigerous bone

;

Coll.

Chalk, Amberley.

Capron

Coll.

Fragments of jaws; Lower Chalk, Burham.

P. 5633-34.

Harford

Coll.

4088, 4089, 4096, 4135. Five teeth, the type specimens described
and figured by Agassiz, torn. cit. p. 102, pi. xxv. c. figs. 21,

27-29

24,

Chalk, Lewes.

;

Mantell

Coll.

25751-52, 25754, 25834. Four teeth figured by Dixon, op. cit.
pi. xxx. figs. 21 a-d
Chalk, Sussex.
Dixon Coll.
;

25750, 25808.

Two

49770. Four teeth

;

teeth

;

Chalk, Amberley.

P. 4543. Large tooth in bone-fragment.

27033. Tooth

;

38584, 47925.

Lower Chalk,

Two

Dixon

Coll.

Capron

Coll.

Chalk, Sussex.

Enniskillen Coll.

Purchased, 1851.

Guildford.

large teeth

Lower Chalk, Burham.

;

Purchased, 1864, and 'presented by

Hon. Robert
P. 6530. Tooth in bone-fragment

Burham.
33255.

Two

;

Marsham, 187

Lower Chalk, Blue

Bell Hill,

Presented by S. J. HaivJcins, Esq., 1891.

large teeth

39055. Fine tooth

;

Chalk, Kent.

English Chalk.

;

Protosphyrsena compressirostris,

A.

S.

Taylor

Coll.

Boiuerbank

Coll.

Woodward.

1895. Protospliyrcena compressirostris, A. S. "Woodward, Geol. Mag.
[4] vol.

ii.

p. 213,

woodcut

fig. 2.

Type. Rostrum British Museum.
Bostrum much elongated and attaining a length of at least 0*19
with a transverse diameter of 0"02 at its base where the vomerine
;

teeth are implanted

;

laterally compressed in its

transverse section here being

proximal

half, the

an oval with vertical long axis

;
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circular in transverse section in its distal portion

base gradually becoming flattened as

;

the top of the

passes into the cranial roof.

it

External ornament as in P. ferooc.

Form.

6f

Loc. Senonian

:

Kent.

The type specimen, a fractured rostrum showing the bases

P. 5631.

of the pair of vomerine teeth

matic outline of the

left

A

Chalk, Kent.

;

side-view of the fossil

diagram-

shown

is

2 (p. 403), and transnos. 2 a-c.
Harford Coll.

of half the natural size in fig. 41, no.

verse sections are given ibid.

Protosphyrsena minor

(Agassiz).

1837-44. Tetrapterus minor, L. Agassiz, Poiss. Foss. vol.

v. pt.

i.

pp. 7,

91, pi. lx. a. figs. 9, 10 (non figs. 11-13).

1888. Protosphyrcena minor, A. S.

Woodward,

Proc. Geol.

Assoc.

vol. x. p. 321.

1890. Protosphyrcena minor, J.

Felix,

Zeitschr. deutsch. geol. Ges.

vol. xlii. p. 299.

Type. Fragment of rostrum British Museum.
Nostrum comparatively delicate and much elongated, attaining a
;

length of at least 0*15

throughout

its

;

the transverse section a depressed oval

length, and the internal cavity extending a con-

siderable distance towards the gradually tapering end

;

the external

surface ornamented with coarse, closely-arranged, parallel longitu-

dinal ridges, and

its

upper aspect marked with a median longitudinal

groove which does not obliterate the ornamentation.

No

portion of this fish except the rostrum has hitherto been

identified.

Form.

Sf

Log. Turonian

:

Kent and Sussex.

4078. Fragment of rostrum described and figured by Agassiz,
loc. cit.
Chalk, Lewes. The extremity of the fossil was
;

missing

when

received by the

Museum.

Mantell

Coll.

49758. Larger portion of a similar rostrum, much fractured Grey
Chalk, Lewes.
Capron Coll.
;

49100. Another crushed and broken specimen, displaying the large
internal cavity and the superficial ornamentation; probably from the Lower Chalk of Burham, Kent.
Mrs. Smith's

Coll.

32337. Distal end of rostrum, displaying ornament and apparently
worn towards the extremity; Lower Chalk, Burham.

The ridged ornament

is

more

than on the superior aspect.

irregular on the inferior

Purchased, 1857.
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Protosphyrsena termirostris, A.

S.

Woodward.

1860. Saurocephalus striatus, V. Kiprijanoff (error-e), Bull. Soc. Imp.

Nat. Moscou, vol. xxxiii. pt. i. p. 666, pi. x. fig. 3.
1895. Protosphyrcena tenuirostris, A. S. Woodward, Geol.
vol.

ii.

p.

211, woodc.

Mag.

[4]

fig. 1.

Type. Rostrum Woodwardian Museum, Cambridge.
Rostrum much elongated and slender, somewhat flexed upwards
shortly in advance of the vomerine teeth, and attaining a length of
about 0*24 with a transverse diameter of 0*027 at its base where
;

the vomerine teeth are implanted
cylindroidal throughout

portion

;

transverse section remarkably

length, slightly depressed in

its

middle

external surface marked by fine longitudinal ridges.

;

A diagrammatic
is

its

shown

of half

outline of the left side-view of the type specimen

the natural size in

41, no. 1 (p. 403), and

fig.

The Russian specimore attenuated.
Log. Cenomanian (Cambridge Greensand)
Cambridge-

transverse sections are given, ibid. nos. 1 a-c.

men

described by Kiprijanoff

is

slightly

Form. Sf
Kursk, Russia.
Not represented in the Collection.

shire

:

•

Protosphyrsena keeping!,
1895. Protosphyrcena keepingi, A. S.
p. 212, woodcut fig. 4.

Type. Portion of rostrum

Rostrum remarkably

;

S.

Woodward.
Geol. Mag. [4] vol.

ii.

Woodwardian Museum, Cambridge.

stout

section, only slightly flattened

A.

Woodward,

and

in

circular

short,

on the top at

its

base

;

transverse

external sur-

ornamented with reticulating rugse.
diagrammatic outline of the left side-view of the type specimen
is shown of half the natural size in fig. 41, no. 4 (p. 403), and
transverse sections are given, ibid. nos. 4 a, b.
Form. Sf Log. Cenomanian (Cambridge Greensand) Cambridgeface

A

;

shire.

Not represented

in the Collection.

Protosphyrsena ornata, A.
1895. Protosphy?-cena ornata, A. S.

S.

Woodward,

Woodward.
Geol. Mag. [4] vol.

ii.

p. 212, pi. viii. fig. 7.

Type. Imperfect rostrum Woodwardian Museum, Cambridge.
Rostrum much elongated and attaining a length of about 0*2
;

with a transverse diameter probably of 0*02 or 0*025 at its base
where the vomerine teeth are implanted vomerine area elongated,
;
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and the rostrum much laterally compressed, except towards its
attenuated distal extremity which is round in section. The rounded
upper contour of the rostrum gradually becoming raised into an
obtuse median longitudinal ridge at

its base and ornamented with
which frequently subdivide into tubercles and are
mainly longitudinal in direction though partly turned obliquely
downwards the lateral portions ornamented with much finer
longitudinal rugae which in part tend to converge at the middle of
the side, and form a slight median longitudinal ridge on the inferior
aspect of the rostrum for some distance in advance of the vomerine

coarse rugae,

;

area.

Form.

$

Loc.

Cenomanian (Cambridge Greensand)

Cambridge-

:

shire.

P. 7248. Uncrushed fragment of base of rostrum, displaying the

upper contour and ornamentation, the pair of ethmoidal

and part of the vomerine

area.

Jesson Coll.

P. 7246-47. Five typical fragments of rostrum.

Jesson Coll.

canals,

Protosphyrsena brevirostris,
1895. Protosphyrcena brevirostris, A. S.
vol.

A.

S.

Woodward.

Woodward,

Geol.

Mag.

[4]

p. 212, pi. viii. fig. 9.

ii.

Type. Imperfect rostrum British Museum.
Rostrum comparatively short and acute, its length apparently
;

not exceeding 0*05 in a specimen measuring 0*025 in transverse
diameter where the vomerine teeth are implanted. Upper aspect
of rostrum flattened and the sides converging
inferior keel,

making the transverse

the vomerine region

Form.

Sf

Loc.

;

below in a median
end of

section triangular at the

surface nearly smooth.

Cenomanian (Cambridge Greensand)

:

Cambridge-

shire.

P. 7253. Type specimen described and figured,
P. 7252.

A

more abraded rostrum, with a

loc. cit.

slightly larger

Jesson Coll.

and longer

extension, imperfect at the extremity but exhibiting a
flattened triangular

area immediately in front

vomerine teeth, noticed

ibid. p.

Protosphyrsena depressa,
1895. Protosphyrcena depressa, A. S.

214.

A.

S.

Woodward,

of

the

Jesson Coll.

Woodward.
Geol. Mag. [4] vol.

ii.

p. 212, pi. viii. fig. 8.

Type. Imperfect rostrum Woodwardian Museum, Cambridge.
Rostrum comparatively short and depressed, its length apparently
;
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not exceeding 0*055 in a specimen measuring 0-025 in transverse

Upper aspect

diameter where the vomerine teeth are implanted.

rostrum flattened, almost hollowed, the sides converging below
so that the transverse section appears triangular with rounded

of

angles

surface smooth or in part slightly rugose.

;

Form.

<$r

Loc.

Cenomanian (Cambridge Greensand)

;

Cambridge-

shire.

Not represented

in the Collection.

Protosphyrsena nitida

(Cope).
Philad.

1872. Erisichthe nitida, E. D. Cope, Proc. Acad. Nat. Sci.
p. 281.

1874. Erisichthe nitida, E. D. Cope, Bull. U. S. Geol. Surv. Territ.
vol.

i.

no. 2, p. 42.

1875. Erisichthe nitida, E. D. Cope, Vert. Cret. Form.

U.S. Geol. Surv. Territ. vol.

ii.),

West (Rep.

p. 217, pi. xlviii. rigs. 3-8.

1877. Erisichthe nitida, E. D. Cope, Bull. U.S. Geol. Surv. Territ.
vol.

iii.

p.

821.

1890. Protosphyrcena nitida, J. Felix, Zeitschr. deutsch.

geol.

Ges.

vol. xlii. p. 278, pis. xii., xiii., pi. xiv. figs. 2-7.

1892. Protosphyrcena nitida,

A. R. Crook, Palaeontogr.

vol.

xxxix.

p. 110.

Type. Portions of skull.

The type

much

species

genus Erisichthe.

of the so-called

Rostrum

elongated, slightly recurved, and attaining a length of about

0*155 with a transverse diameter

vomerine teeth are implanted

;

of

the transverse section in this region

on each

0*025 at
is

semicircular, a strong angle

side limiting the superior plane, while

base of the rostrum
finely rugose,

the

is

base where the

its

flattened above in its distal half,

a transverse oval

•

the section at the

the flattened upper surface

remainder ornamented with closely arranged

longitudinal ridges, in part reticulated.

Form. Sf Loc. Upper Cretaceous (Niobrara Group)
Not represented in the Collection.

Protosphyrsena penetrans

:

Kansas, U.S.A.

(Cope).

1877. Erisichthe penetrans, E. D. Cope, Bull. U.S. Geol. Surv. Territ,
vol.

iii.

p. 822.

1890. Protosphyrcena penetrans, J. Felix, Zeitschr. deutsch. geol. Ges.
vol. xlii. p. 297, pi. xiv. fig. 1.
1892. Protosphyrcena penetrans, A, R. Crook, Paheontogr. vol. xxxix.
p. 109.

Type. Rostrum.

Rostrum much elongated and attaining a length of about 0*15
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035 at its base where the vomerine
more slender than the rostrum of P. nitida
transverse section a depressed oval throughout surface ornamented
with a transverse diameter of

#

teeth are implanted, but

;

with conspicuous longitudinal rugae, in part reticulated.

Form.

Upper Cretaceous (Niobrara Group)

Log.

Sf

:

Kansas,

U.S.A.

Not represented

in the Collection.

The following specimens of Protosphyrcena are not
determined

specifically

:

40395. Imperfect, abraded rostrum, much elongated and either
depressed or compressed
Chalk, Burham, Kent.
;

Purchased, 1867.

47291. Imperfect, crushed rostrum, much elongated and depressed,
exhibiting remains of an external ornament of fine longitudinal rugae
P. 7243-44. Nine

;

Grey Chalk, Dover.

jaw-fragments

;

Gardner

Cambridge Greensand, CamJesson Coll.

bridge.

P. 1796.

Coll.

Fragment

of

premaxilla

Gault, Barnwell, near

;

Cam-

Egerton

bridge.

30258, 35131, 35437, 40356. Teeth

Coll.

Cambridge Greensand.

;

Purchased, 1855, 1859, 1867.

47961. Five teeth

Cambridge Greensand.
Presented by Hon. Robert Marsham, 1877.

;

P. 7245. Three imperfect large teeth

;

Cambridge Greensand.
Jesson Coll.

32392. Tooth

Upper Greensand, Kilmerton,

;

Isle of

Wight.

Purchased, 1857.

35675. Tooth

;

Eed Chalk,

47225. Ten teeth
36111. Tooth
P. 406.

Tooth

;

;

;

Speeton, Yorkshire.

Gault, Folkestone.

Grey Chalk, Dover.

Bean

Coll.

Gardner

Coll.

Purchased, 1861.

Grey Chalk, Dover.
Presented by the Earl of Ducie, 1881.

47247. Three teeth

;

Chalk Marl, Dover.

Gardner

Coll.

PACHYCOEMID^.
P. 7257.
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Four expanded haemal bones doubtfully ascribed to
genus Cambridge Greensand.
Jesson
;

P. 7258.

this
Coll.

Ten expanded haemal bones doubtfully ascribed to this
genus, deeper than the preceding specimens and some
exhibiting feeble vertical flutings

;

Cambridge Greensand.
Coll.

30259, 35160, 35394. Eight expanded haemals ; Cambridge GreenPurchased, 1855, 1859.
sand.
P. 7256. Other

still

more deeply expanded haemals

of the form

W.

Davies, Geol.

provisionally ascribed to this genus by

Mag.

[2] vol. v. p.

256

Cambridge Greensand.

;

Jesson Coll.

35160

a,

35351.

Two

similarly expanded haemals, imperfect but dis-

playing slight vertical furrows

;

Cambridge Greensand.
Purchased, 1859.

47191, P. 38.

Two

small expanded haemals of similar form

;

Gault,

Gardner

Folkestone.

Coll.

49102. Imperfect large example of similarly expanded haemal 0-125
in depth

;

Mrs. Smith's

Chalk, Kent.

38027. Smaller specimen

;

Chalk, Lewes.

P. 5120. Still smaller specimen

Coll.

Purchased, 1863.

Neocomian, Choroskowo, Russia.

;

Purchased, 1886.
P. 1483. Small expanded

haemal overlapped by caudal fin-rays
Egerton

Chalk, Sussex.

Two

4074, 4099.

fragments

of pectoral fins

border, described and

figured

Coll.

showing wavy anterior

by Agassiz

(Poiss.

Foss.

1837, p. 57, pi. x. a. figs. 1, 3) under the name of
Ptychodus spectabilis ; Upper Chalk, Lewes. The first
vol.

iii.

specimen
pi.

is

by Mantell (Geol. Sussex, 1822,

also figured

xxxix.) as " a dorsal

fin,

or radius, of a fish allied to

the genus Balistes."

Mantell

39471. Larger portion of a similar

fin

;

English Chalk.

Bowerbank
35374. Small fragment of similar

fin

;

Coll.

Coll.

Chalk, Cambridge.
Purchased, 1859.
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41079. Another
fin

fine

specimen of the anterior border of the pectoral

Chalk, Merstham, Surrey.

;

Presented by Prof. N. S. Maskelyne, 1868.

35554. Anterior portion

of similar fin

Gault, Folkestone.

;

Purchased, 1859.

46961. Fragment of

still

larger pectoral

Lower Chalk, Burham,

;

Kent.
P. 1480.

Two

Purchased, 1876.

fragments of similar

fin

Chalk, Lewes.

;

Egerton

Coll.

4070. Fragment with more widely spaced anterior eminences, described and figured

by Agassiz

pi. x. a. fig.

2) under the

also figured

by Mantell

name
(op.

(op.

vol.

p.

58,

of Ptychodus arcuatus,

and

cit.

cit.

pi.

iii.

3) Upper
Mantell Coll.

xl. fig.

Chalk, Lewes.

P. 7254-55. Small fragments apparently of similar fins

Greensand.

;

;

Cambridge

Jesson Coll.

4075. Anterior portion of more delicate pectoral fin, with less prominently sinuous margin, described and figured by Agassiz
(op.

cit.

under the name of Ptychodus

p. 58, pi. x. a. fig. 4)

gibberulus; Chalk, Lewes.

Mantell Coll.

49747-48. Two fragments of similar

fins

;

Lower Chalk, Southeram,

Capron

Coll.

showing a basal bone; Chalk, Kent.
Toidmin Smith

Coll.

Lewes.

41695. Fine

fin

39066. Similar but more imperfect

fin

;

Chalk, Harisham, Kent.

Boiverbank Coll.

33176.

Two

fragments of similar

fin

;

Chalk, Burham.

Purchased, 1857.

36092-93, 47280. Three imperfect specimens

of similar fin

;

Lower

Chalk, Dorking, Surrey.
Purchased, 1861,

49733. Fine

49029-30.

fin

Two

and another small specimen

similar specimens

;

;

and Gardner

Coll.

Dorking.

Capron

Coll.

Mrs. Smith's

Coll.

English Chalk.

—

—

;
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1482

Another similar specimen

a.

25846. Fragment of

fin

;

;

English Chalk.
Egerton

Coll.

Dixon

Coll.

Capron

Coll.

Chalk, Sussex.

49817. Another small fragment

;

Chalk, Amberley.

The following specimens are more doubtfully assigned
sphyrcena

4077. Anterior portion of
(op. cit. vol.

Ptychodus

25846

iii.

described and figured

other bones

;

fin

English Chalk.

figs.

Dixon

showing seven basals and
History unknown.

The appearance

fish.

in Agassiz's figure

imaginary.

is

of a

The following specimen probably belongs
if

Coll.

cit.

vol.

iii.

p. 58,

6) seems to be a fragment of the caudal fin of

5,

Poriheus or an allied

cormidse,

of

Coll.

in Dixon's Geol. Sussex,

so-called Ptychodus articulatus, Agassiz (op.

pi. x. a.

name

Mantell

;

Very imperfect pectoral

by Agassiz

18) under the

Chalk, Lewes.

;

pi.

The

fin

p. 59, pi. x. b. fig.

Fragment figured as Ptychodus
xxxi. fig. 14
Chalk, Sussex.

a.

P. 7573.

to Proto-

:-

not to the genus Protosphyrcena

wavy margin

to the family
itself

given

Pachy-

:

49531. Middle portion of caudal region noticed in Ann. Mag. Nat.

512

Hist. [6] vol. xiii. (1894), p.

;

Upper Cretaceous,

There are no traces of
vertebral centra, but the arches are very numerous and
well ossified, somewhat expanded at the base.
Eemains
Sahel-el-Alma, Mt. Lebanon.

of a dorsal fin occur in
silized

advance of a smaller anal.

remains of the muscular

Fos-

fibres are also conspicuous.

Leivis Coll.

An

imperfect and abraded rostrum from the Cretaceous (Niobrara

Group) of Kansas

genus under the name of
by E. D. Cope, Bull. U.S. Geol. Surv. Territ.
823. Fragments of jaws from the Cretaceous of

is

also referred to this

Erisichihe ziphioides
vol.

iii.

(1877),

p.

North Carolina are provisionally placed here (Portheus angulatus,
E. D. Cope, Proc. Acad. Nat. Sci. Philad. 1872, p. 281, and in
Kerr's Rep. Geol. Surv. N. Carolina, 1875, Append. B, p. 32
Erisichihe angulata, E. D. Cope, Yert. Cret. Form. West, 1875,
p. 275).

Pectoral fins of undetermined species

of Protosphyrcena

were

—
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originally regarded

a previously

nochiri.
single

by Cope

unknown

1875,

{toe. cit.

p.

244

a) as representing

order of Actinopterygian fishes,

named Acti-

are described as exhibiting " six

The American specimens

and one paired basilar bones supporting the pectoral fin, and
with the scapula." The following forms, not repre-

all articulating

sented in the Collection, are distinguished

:

Pelecopterus chirurgus, E. D. Cope, Yert. Cret.

U.S. Geol. Surv. Territ. vol.
fig.

10, pi. xlviii. fig. 1, pi. liv.

(Niobrara Group)

;

Eorm. West (Rep.

1875), p. 244 e, woodc.
Upper Cretaceous
fig. 9.

ii.

—

Kansas.
cit. (1875), p. 244 e, pi. Hi.
Portheus gladius, E. D. Cope,

Pelecopterus gladius, E. D. Cope, he.
fig.

3,

pi.

xliv. fig.

12

:

Proc. Acad. Nat. Sci. Philad. 1873, p. 338, and Bull. U.S.
Geol. Surv. Territ; vol.

no. 2 (1874), p.

i.

Pelecopterus perniciosus, E. D. Cope,
pi. xlviii.

fig.

2, pi.

dectes perniciosus,
vol.

i.

no.

lii.

fig.

2,

loc. cit.

40.— Ibid.

(1875),

pi. xliv. fig.

13

p.
:

244

d,

Ichthyo-

E. D. Cope, Bull. U.S. Geol. Surv. Territ.

2 (1874),

p. 41.

—

Ibid.

[The type species of

Pelecopterus, referred to ProtospTiyrcena nitida by A. R.

Crook, Palaaontogr. vol. xxxix. (1892),

To the Pachycormidaa may

also

p. 110.]

perhaps be referred the large

problematical fish from the Oxford Clay of Peterborough
Leedsia problematica (A. S.
p.

Woodward,

Geol.

451 [Leedsichthys problematicus~], and

Mag.

named

[3] vol. vi. 1889,

ibid. vol. vii.

1890,

p.

292,

The type specimens from the Leeds Collection
are now preserved in the Museum, but the determination of all the

pi. x. figs. 9, 10).

bones except the gill-rakers
that
final

it

(? or gill-supports) is still so

uncertain,

seems advisable to postpone the description of them until the

Supplement, when more satisfactory evidence

may

of

their true

The massive bones, which
have been compared with branchiostegal rays, will most likely prove
to be vertebral arches.
The genus also occurs in the Oxford Clay
of Vaches Noires, Normandy, and in the Kimmeridge Clay of

nature

Dorsetshire.

perhaps be forthcoming.

415

ASPIDORHYNCHIDiE.

Suborder III.

AETHEOSPONDYLL

Notochord varying in persistence, but pleurocentra and hypocentra usually fused, never forming alternating discs or rings

tail

;

Mandible complex, with
well-developed splenial rising into a coronoid process, which is

abbreviate-heteroeercal or homocercal.

completed by a distinct coronoid bone.

wanting in the pectoral arch
basal s.

;

Infraclavicular

pectoral fin with

In the living forms

Scales ganoid.

plates

more than

five

—air-bladder connected

with the oesophagus in the adult, optic nerves not decussating, but

forming a chiasma, and intestine with remnants of a spiral valve.
Synopsis of Families.

A

distinct presymphysial

dible

;

bone in manannular or

vertebral centra

amphicoelous

fin-fulcra

;

minute or

Aspidorhynchid^

absent

No

presymphysial bone
opisthocoelous

;

;

fin-fulcra large

Family

(p.

415).

vertebral centra
....

Lepidosteid^

(p.

440).

ASPIDORHYNCHID^.

Head and trunk much elongated, the snout produced, and the
abdominal much longer than the caudal region ; tail homocercal.
Cranial and facial bones robust and opercular apparatus complete,
all

more

or

less

ganoid

;

mandibular suspensorium vertical or

inclined forwards, but gape of

mouth wide

symphysial bone present in mandible
conical.

Branchiostegal rays numerous.

or amphicoelous.

;

a distinct azygous pre-

marginal teeth slender,

;

Vertebral centra annular

Fins small, with broad flattened rays, branched

and articulated distally ; fulcra minute or absent.
much deepened on the flank.

Scales rhombic,

Synopsis of Genera.

Rostrum much produced

in advance of manan intercalary cheekplate between the suborbitals and preoperculum foremost scales of lateral line
not deeper than those immediately beneath

dibular symphysis

;

;

Rostrum

Aspidorhynchus

(p.

416)

scarcely if at all produced in advance

of mandibular symphysis; suborbitals in

contact with preoperculum
lateral line

beneath

;

all scales

of

deeper than those immediately
„

Belonostomus

(p.

428).
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ASPIDORHYNCHUS,

Genus

[Poiss. Foss. vol.

Kostrum
physis

;

slender,

ii.

pt.

much produced

i.

1833,

Agassiz.

p. 14.]

in advance of mandibular

sym-

circumorbital plates very small, suborbitals large, and an

intercalary plate between the latter and the preoperculum

;

teeth

irregular in size, largest on the premaxilla, palatine, and presym-

physial bone, reduced to a fine granulation on the inner face of the

ectopterygoid

branchiostegal rays short and broad, and gular plate

;

Vertebral centra annular.

apparently absent.
paired

minute on median

fins,

Fulcra wanting on

Pelvic fins situated at about

fins.

dorsal and anal fins short-based, triand opposed
caudal fin symmetrically forked.
Scales robust, smooth or rugose in three deepened series on the
flank of the abdominal region, and the foremost scales of the series
traversed by the lateral line not deeper than the series below.
The chondrocranium of Aspidorhynchvs must have been consider-

the middle of the trunk

;

angular, remote

;

;

ably

ossified,

but

its

characters are as yet

unknown.

The

cranial

roof-bones form a continuous shield, and the frontals constitute

much
less

the largest portion of

it

;

the whole of the roof

is

more or

rugose externally, and the median suture between the frontals

remarkably wavy. The parasphenoid is narrow and delicate,
with the hinder portion of the cranial roof, and apparently
The elongated though robust vomers meet in
destitute of teeth.

is

parallel

an acute angle below the mesethmoid, and are firmly fused with
the latter

they are likewise toothless, so far as the present writer

;

The rostrum appears to be simple,
marked with longitudinal ridges which may readily be
mistaken for separate elements in crushed specimens. The hyo-

has been able to observe them.
but

is

often

mandibular

is

much expanded, with

a large process for the support

of the operculum ; and immediately behind the fan-shaped quadrate

element there

a small narrow symplectic, widest at

is

The ectopterygoid

is

toothless behind,

its

upper end.

where it exhibits a moderately

deep expansion, but bears further forwards a closely-set series of
slender teeth, which gradually increase in size to its anterior exThe teeth on the
tremity where it articulates with the palatine.
latter element

entopterygoid

are largest behind and diminish forwards.
is

The

long and narrow, while both this and the im-

perfectly-known metapterygoid are delicate. The epihyal is small
and the ceratohyal very large, but the basihyal is unknown. The

much

elongated and slender, bearing a series of relatively
and there is a curious laminar expansion along its
upper border immediately in advance of the orbit. There are also

maxilla

is

small teeth

;
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some indications
premaxilla

is

of a short

also

much

supramaxilla above

its

hinder end.

The

elongated, with relatively large and spaced

teeth posteriorly diminishing to minute teeth forwards

with the ethmoidal region, but does not meet

its

is

it

;

fused

fellow of the

opposite side in front, the groove between this pair of bones being

Two

continued for some distance along the base of the rostrum.

occupy the greater

relatively large plates of the suborbital series

portion of the cheek behind the orbit

sometimes the superior end

;

but the upper plate, as also

the lower plate,

of

the preoperculum by a third element which

acuminate below.

is

There are also small cheek-plates surrounding the

narial opening immediately in advance of the orbit
orbitals are insignificant

The

ring.

;

but the circum-

and apparently do not form a continuous

The dentary

sclerotic is ossified.

is

element in the mandible and bears a single

much the

.

largest

teeth on

series of

It meets its fellow of the opposite side

oral border.

its

separated from

is

truncated above and

at the

symphysis, and articulates in front with an azygous, bilaterally-

symmetrical

presymphysial bone.

Posteriorly there

is

angular plate exposed on the outer face of the ramus

The

coronoid has not hitherto been observed.
thin lamina, excavated on

splenial

;

is

a small

but the
a very

hinder border and bearing minute

its

teeth.

On

the branchial arches the calcified supports for the gill-filaments

are always conspicuous.

there

is

The opercular apparatus

a long series of branchiostegal rays

;

is

complete, and

but a gular plate has

not hitherto been observed.

The

vertebral centra, so far as the present writer has observed

them, are always in the form of delicate rings, each bearing
arch.

The

ribs are very short

and

thin.

its

own

In the abdominal region

the neural spines appear to be separate from their supporting arches,

though

this is not quite certain

;

in the caudal region, both haemal

and neural spines are fused with their arches, and the latter with
As might be expected from the stout protheir respective centra.
portions of the rays, the supports of the dorsal and anal fins are
and they are shown to be more numerous than
especially robust
the vertebral segments beneath them.
;

The

and rhombic, strengthened by a slight
united by a large
peg-and-socket articulation.
The lateral line pierces each scale it
scales are all thick

internal median rib, and those of the flank

traverses.

PART

III.

2 E
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Aspidorhynchus acutirostris (Blainville).
Figures by G. W. Knorr, Samml. Merkwiirdigk. Natur,

1755.

pt.

i.

p. 38, pis. xxiii., xxix. fig. 1.

1818. JEsox acutirostris,

H. D. de

Blainville,

Nouv. Diet. d'Hist. Nat.

vol. xxvii. p. 332.

Esox

1823.

F. Kriiger, Geschichte der Urwelt, vol,

acutirostris, J.

ii.

p. 665.

1833. Aspidorhynchus acutirostris, L. Agassiz, Neues Jahrb. p. 478,

and Poiss. Foss.

vol.

ii.

pt.

i.

p. 14.

1842. Aspidorhynchus longissimus, G. von Miinster, Neues Jahrb. p. 44.

[Nearly complete

fish

;

Palseontologieal

Museum, Munich.]

1844. Aspidorhynchus acutirostris, L. Agassiz, Poiss.
pt.

ii.

Foss.

vol.

ii.

p. 136, pi. xlvi.

1844. Aspidorhynchus speciosus, L.

Agassiz,

[Imperfect trunk; Paleeontological

ibid.

1842-44. Aspidorhynchus ornatissimus, L. Agassiz,
[Portion of fish

;

Palseontological

137,

p.

pi.

xlv.

Museum, Munich.]
ibid. p.

138, pi. xlvii.

Museum, Munich, and Wood-

wardian Museum, Cambridge.]
1844. Aspidorhynchtis mandibularis, L. Agassiz, ibid. p. 138.
1861. Belonostomus microcephalus, T. C. Winkler, Descript.
Foss.

Solenhofen (Natuurk. Verhandl.

Poiss.

Maatsch. [2]

Holland.

vol. xiv.), p. 26, fig. 4.

1863. Aspidorhynchus acutirostris, A.

Wagner, Abh.

k. bay.

Akad.

"Wiss., math.-phys. CI. vol. ix. p. 680.

1863. Aspidorhynchus mandibularis, A.

Wagner,

684.

ibid. p.

1871. Aspidorhynchus ornatissimus, T. C. Winkler, Archiv. Mus. Teyler,
vol. iii. p. 183, pi. v. figs. 11, 12.
1881. Aspidorhynchus acutirostris, B. Vetter, Mittheil. k. mineral.-geol.

Mus. Dresden,

pt. iv. p. 83.

1887. Aspidorhynchus acutirostris, K. A. von Zittel,
vol.

iii.

p.

220,

figs.

Handb.

1887. Aspidorhynchus, 0. Reis, Sitzungsb. k. bay. Akad.

phys. CI. vol. xvii. p. 151,

Type. Nearly complete fish

The type

Head with

Palaeont.

233, 234.

species, of large

pi.
;

i.

figs.

Paris

size,

1-3, 6, 7,

Museum

;

ii.

W

r

iss.,

figs.

math.-

1-4, 7.

of Natural History.

attaining a length of 1 metre.

opercular apparatus occupying

quarter of the total length

pi.

maximum

somewhat

less

than one-

depth of trunk contained

between nine and ten times in the total length. Cranium rapidly
tapering to the acute rostrum, which projects in advance of the
mandible to an extent at least equal to one-third of the total length
cranial bones and operculum ornamented with
of the cranium
granulations and short longitudinal rugae, the latter especially conspicuous on the rostrum
preoperculum with radiating ridges at
mandible and branchiostegal apparatus almost smooth
the angle
;

;

;

;

presymphysial bone rapidly tapering, twice as long as
depth

;

its

maximum

upper laniary teeth at the base of the rostrum, one or two
2 e 2
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teeth at the dentary symphysis, and a single tooth at the proximal

end of the presymphysial bone large, the principal mandibular teeth
of the dentary bone numerous, well-spaced, regularly arranged, and
of moderate size. Pelvic fins arising midway between the pectorals

and the caudal

anal with about 20 rays, slightly nearer to the

;

pelvic fins than to the caudal,

and dorsal

young

individuals, coarsely

fin,

with about 12 rays,

Scales almost smooth in

directly opposed to its anterior portion.

though sparsely tuberculated and partly

rugose in adults.

The synonymy and characters

named author
full

of this species given above are

on the researches of Wagner and Vetter.

chiefly based

rostrum of the

also points out that the

The

last-

fish attains its

development at an early stage, subsequently only increasing in

thickness

;

it

thus appears relatively longer in the young than in

One fine specimen from Eichstadt in the Palseontological Museum, Munich, only differs from the typical A. acutirostris
in its somewhat blunter snout and is described under the specific
name of A. obtusirostris by A. Wagner, Abh. k. bay. Akad. Wiss.,
the adult.

math.-phys.

Form.

Sf

CI. vol. ix. (1863), p. 687.

Lower

Loc.

Kimmeridgian (Lithographic

Stone)

:

Bavaria.
P. 7574. Scattered remains of a large fish about one metre in length,
in

counterpart

ring-vertebrse,

shown
37777. Similar

;

;

and the paired

fish

An

of

the head-bones,

less displaced, in

Presented by

equally large

fish,

scales

are well

fins are preserved.

with squamation

Solenhofen.
P. 3808.

Some

Solenhofen.

and highly ornamented

W.

counterpart

C. Neville, Esq., 1863.

wanting the snout but with well-

preserved caudal fin and remains of the dorsal, anal, and
paired fins

As

Solenhofen.

;

mens, the vertebral axis
displaced and

in the

two previous

speci-

of the caudal region is curiously

thrown upwards beyond the

continuous squamation.

limits of the

EnnisMllen

37791. Somewhat smaller specimen

Coll.

in a similar state of preserva-

but having the vertebral axis disjointed and wanting
the greater part of the head Solenhofen.
tion,

;

Haberlein Coll.
P. 972, P. 3807. Imperfect contorted fish at least 0-85 in length,

showing some
counterpart

:

of the

finely

Solenhofen.

ornamented squamation, in
Egerton Sf EnnisMllen Colls.
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P.

972

a.

Part of the pectoral

and abdominal squaraation of a

fins

similar specimen, labelled " Aspidorliynchus

by Agassiz

Agass.,"

;

acutirostris,

Egerton Coll.

Solenhofen.

P. 972 b. Scattered remains of the head of another large

among

playing

expanded hyomandibnlar
36013-14. Similar remains
in counterpart

fish, dis-

other elements the ceratohyal, epihyal, and

of

;

Coll.

a large head with the pectoral

Solenhofen.

;

Egerton

Solenhofen.

The cranium

is

fin,

shown from

above, and the branched character of the pectoral fin-rays
is

P. 971.

Purchased, 1861.

well displayed.

Head and

anterior portion of the abdominal region exhi-

biting chiefly an

ornament of

rugse,

and labelled "AspidoKelheim.

rhynchus speciosus, Agass.," by Agassiz

;

Egerton

37790. Contorted

fish

Coll.

0*75 in length, with complete rostrum, several

well-preserved vertebral rings and portions of squamation,

and perfect caudal fin; Solenhofen. The rostrum is conspicuously marked with longitudinal rugae.
Haberlein Coll.
37802. Head of an equally large specimen, in counterpart, with the
pectoral fin
P. 2055.

Haberlein Coll.

Solenhofen.

;

Fragmentary remains of large trunk with richly ornamented scales, labelled " Aspidorliynchus acutirostris,
Agass.," by Agassiz

;

Egerton

Solenhofen.

49145. Plaster cast of nearly complete
specimen figured by Agassiz,

Coll.

0*67 in length, the

fish
torn.

cit.

Solenhofen.

xlvi. fig.

pi.

2

;

Purchased, 1878.

P. 2056, Feeble impression of the head and imperfect trunk of a
similar fish,

showing vertebral rings

;

Kelheim.
Egerton

P. 2057. Mandible, scattered head-bones,

a similar fish

;

Coll.

and part of the trunk
Egerton

Solenhofen.

of

Coll.

22657. Specimen 0-58 in length, with almost smooth scales and
opercular apparatus
cially well

;

Solenhofen.

shown, with minute

The anal

fulcra.

fin

is

espe-

Purchased, 1848.

37789. More imperfect specimen 0*55 in length, displaying the
forked caudal fin
Tn both this and the
Solenhofen.
;

previous fish the dorsal

fin is distinctly

smaller than the

;;
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anal.

The quadrate, symplectic, epihyal, and ceratohyal
The delicate ribs are shown.

bones are conspicuous.

Haberlein Coll.
P. 6940. Fine specimen, 0'56 in length

;

Eichstadt.

By
37068. Head of a similar

in

fish

exchange, 1893.

lateral aspect, displaying the

dentition of the maxilla, dentary, and splenial

A

Solenhofen.

bones

small plate above the hinder end of the

maxilla seems to be the supramaxilla.

Haberlein

Coll.

P. 973. Another head with opercular apparatus, well preserved in
lateral

aspect,

showing some of the ornament of the

operculum and cranial

roof.

A

small supramaxilla occurs

above the hinder end of the maxilla

;

and the apertures

of

the lateral line are conspicuous along the outer face of the

Egerton

dentary.

P. 3805.

Somewhat

larger head, lateral aspect, with several bones

Kelheim. The palato-pterygoid
shown within the mouth, and part of the

crushed and displaced
dentition

Coll.

is

;

suture between the angular and dentary elements in the

One

mandible can be distinguished.
arches with

mandible.

gill-supports

its

The

is

the branchial

below the

series of branchiostegal rays is also well-

shown, about 12 in number on one
remains of the ossified sclerotic ring.
P. 970, P. 3806.

of

displaced

Head and

side,

and there are

EnnisTcillen Coll.

greater portion of trunk of a fish about

0*45 in length, very imperfectly preserved in counterpart
Solenhofen.

The

by a vacant

space, the absence of calcified ring- vertebrae

position of the notochord is indicated

being doubtless due to the immaturity of the specimen.
Egerton fy EnnisTcillen Colls.
The scales are smooth.

37803. Head and anterior abdominal flank-scales of a very small
fish, with slender rostrum equalling nearly half of the
total length of the cranium ; Solenhofen.
Haberlein
P. 970 a.

A

slightly larger

Solenhofen.

Coll.

head with much elongated rostrum
Egerton Coll.

—
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Aspidorhynchus euodus,
XVII.

[Plate

figs.

Egerton.

6-10.]

1845. Aspidorhynchus euodus, Sir P. Egerton, Quart. Journ. Geol. Soc.
vol.

i.

p.

231, with outline

figs.

Type. Scales, rostrum, and presymphysial bone

An

imperfectly

known species

;

of moderate size.

unknown.
Cranium rapidly

tapering to the acute rostrum, which projects in advance of the

mandible to an extent scarcely exceeding one-quarter of the total
cranial bones ornamented with granulations
and short longitudinal rugae, mandible and opercular bones almost
smooth presymphysial bone slender and tapering, length about three

leugth of the cranium

;

;

times as great as

maximum

its

depth ; upper laniary teeth at the

base of the rostrum, one tooth at the dentary symphysis, and a
single tooth at the proximal
large,

spaced and of moderate

Form.
j^ll

end of the presymphysial bone very

the principal mandibular teeth of the dentary bone well

Sf

the

following

Scales feebly rugose.

size.

Log. Oxfordian

Wiltshire.

;

specimens were

Malford, near Chippenham

obtained from

Christian

:

40518. Imperfect head and opercular bones, with scattered scales
and ring-vertebrae.
The tip of the rostrum is broken

away, and the whole of the mandible, except the presymis wanting.
The pterygo-quadrate arcade,

physial bone,

however, and the dentigerous base of the rostrum are
well-preserved.

PL

XVJJL.

fig. 6.

The skull is shown of the natural size in
The characteristic narrow parasphenoid

(pas.) is exposed in the middle of the cranium

nasal opening (na.)

is

and the

indicated immediately in advance

The quadrate bone (qu.) is fan-shaped,
of the orbit.
with a relatively small condyle. The ectopterygoid (ecpt.)
toothless

behind,

where deeply expanded,

and its
from
behind forwards
it meets
the palatine (pi.) at an
uncertain point in front, this bone bearing a single large
tooth posteriorly and a regular, close series of small

is

slender, closely-set teeth gradually increase in size
:

The entopterygoid (enpt.) is long and
narrow, but imperfectly exhibited, and the metapterygoid
is of uncertain form.
Overlying the operculum of the

teeth anteriorly.

which is exposed from its inner face, is a long,
narrow, laminar bone (pt.), tapering above, abruptly

left side,
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truncated below, strengthened with a ridge on

its

margin, and evidently to be interpreted as the

The presymphysial bone

temporal element.

characteristic tapering form, with the large

cally-placed tooth at its base.

anterior

left post-

exhibits its

unsymmetri-

Most of the

scales

are

exposed from the inner aspect, showing the large peg-andsocket articulation and broad, flattened, inner ridge

the external face

is

P. 7575. Crushed remains of small

The

large

967

a, b.

Two

but

head and abdominal region.

on the presymphysial bone are well

teeth

History unknown.

displayed.

P.

;

Purchased, 1867.

evidently rugose.

fragmentary specimens of the head and abdominal

region, the first

showing the base of the pectoral

fin

and

the rugose ornament of the scales, besides some tuber-

Egerton

culated head-bones.

46345 —

a.

Coll.

Small head, in counterpart, lateral aspect, showing the

jaws but wanting the dentary bone

P. 5147, P. 967

;

also

a detached

Cunnington

rostrum.

C

Imperfect remains of

a

and a

small head,

Egerton

detached rostrum.

Coll.

Coll.

P. 4281-2. Portions of head in side view, showing the associated

rostrum,

presymphysial bone, operculum, and suboper-

culum, and detached splenial bones.

EnnisJcillen Coll.

29042-44. Pine large cranium broken across the middle, the cranial
roof exposed from above and the rostrum from below

(PL XVII.

fig. 7) ; an equally large cranium, imperfect
behind, displayed from the infero-lateral aspect and a
;

detached rostrum with premaxillary dentition.
first

In the

specimen, as shown in the figure, the cranial roof

is

ornamented with tubercles and longitudinal rugse, and is
produced backwards at its postero-lateral angles; the
frontals (fr.) are evidently large compared with the
though the intervening suture is not very
and the parasphenoid (pas.) is crushed outwards
on the right side. At the base of the rostrum a V~ sna P ec^
eminence (v.) on its inferior face seems to represent a
pair of toothless vomers united in front
and the groove
between the long dentigerous premaxillae (pmcu.) is conparietals (pa.),
clear

;

;

tinued forwards along the lower face of the rostral prolongation.
ossified.

The

prefrontals (pf.) seem to have been well

Purchased, 1854.
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37319. Rostrum in side view, well displaying the premaxillary
dentition.

21430-a.

Two

Two

46350.

21430

Purchased, 1863.

small rostra.

Purchased, 1847.

Cunnington

ectopterygoid bones.

Coll.

Another ectopterygoid.

Purchased, 1847.

29045. Large maxilla and two fragments.

Purchased, 1854.

b.

29045

a. Maxilla,

shown

of the natural size in PI.

XVII.

fig. 8.

Purchased, 1854.

46349. Small maxilla.

Cunnington

40519, 41296, 42295, 46412.
largest

shown

Coll.

Six detached dentary boues, the

XVII.

of the natural size in PI.

fig. 9.

Purchased, 1867, 1869, 1870, 1875.
P.

967

d.

Eight dentary bone.

Egerton Coll.

21430c, 24676, 29047. Pour
natural size in

splenial bones, one

PL XVII.

fig.

shown- of the

10.

Purchased, 1847, 1850, 1854.

Aspidorhynchus sphekodes,
1893. Aspidorhynchus sphekodes,

Autun,

H. E. Sauvage,

Bull. Soc. Hist. Nat.

vol. vi. p. 431, pi. viii. fig. 1.

Type. Fish wanting paired

A

Sauvage.

fins.

much-elongated species attaining a length

of

about 0*3.

with opercular apparatus occupying about one-quarter
length

;

maximum

Head

of the total

depth of trunk contained considerably more than

Rostrum

ten times in the total length.

slender, projecting

in

advance of the mandible for a length equalling about one-third
that of the cranium
culated.

;

cranial roof-bones rugose

and in part tuber-

Scales smooth.

Sf Loc. Lower Kimmeridgian
Not represented in the Collection.

Form.

Aspidorhynchus

:

Orbagnoux, Ain, France.

fisheri, Egerton.

1854-55. Aspidorhynchus fisheri, Sir P. Egerton, Ann. Mag. Nat. Hist.

434 and Figs. & Descript. Brit. Organic Remains,
(Mem. Geol. Surv.), no. 6, pi. vi.
1880. Aspidorhynchus fisheri, A. Gunther, Study of Fishes, p. 369,
[2] vol. xiii. p.

;

dec. viii.

fig.

146.

Type* Nearly complete

A

fish

;

Dorchester Museum.
about 0*35-0*4.

species attaining a length of

Head with
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opercular apparatus comprised nearly four-and-a-half times in the
total length

maximum

;

of the total

depth of trunk equalling about one-ninth

length of the

acute rostrum, which

is

fish.

Cranium rapidly tapering

to the

produced in advance of the mandible to equal

one-third of the total length of the cranium

;

cranial bones

and

cheek-plates ornamented with fine granulations, which are fused
into longitudinal rugae on the rostrum

and sometimes on part

of

the cranial roof; mandible and opercular bones almost smooth;

presymphysial bone very short, scarcely longer than deep
dibular teeth very robust.

Pelvic

middle point of the trunk.
dorsal region,

fins

;

man-

situated far behind the

Scales smooth, except those of the

which are marked with longitudinal

rugae.

The " single row of small close-set tubercles," noted by Egerton
on the ramus of the mandible, is an appearance due to the orifices
of the sensory canal.

Form.

&

Log. Purbeckian

Dorsetshire.

:

28621, Head and abdominal region, lateral and partly superior
Swanage.
aspect, with the base of the right pectoral fin
;

In the mandible the presymphysial bone

well shown,

is

and the head is figured in Giinther's Introduction to the
Study of Pishes,' p. 369, fig. 146 (copied in Proc. Geol.
'

Soc. 1884, p. 50,

Purchased, 1853.

fig. 4).

cranium and the greater portion of the trunk,
Swanage.
The ornamentation of the
dorsal scales is well shown, and there are slight traces of
serrations on some of the deep flank-scales. BecJcles Coll.

P. 6380. Imperfect

much

fractured

;

Aspidorhynchus crassus,
[Plate

XVII.

fig.

A.

S.

Woodward.

11.]

1844. Sauropsis mordax, L. Agassiz, Poiss. Foss. vol.

(name

ii.

pt.

ii.

p.

122

only).

minor?, J. Phillips, Geol. Oxford, p. 180,
woodc. xlj figs. 5, 6. [Mandibular ramus Oxford Museum.]
[Maxilla ?
(?) 1871. Belonostomus jlexuous, J. Phillips, ibid. fig. 3.
Oxford Museum.]
1888. Aspidorhynchus sp., A. S. Woodward, Arm. Mag. Nat. Hist. [6]
1871. Pholidophorus

;

;

vol.

i.

p. 355.

1890. Aspidorhynchus crassus, A. S.
vol. xi. p. 295, pi.

Type. Cranium

A

small species

gradually

iii.

figs.

Woodward, Proc.

Geol. Assoc.

11-14.

British Museum.
known only by cranium and jaws.

;

tapering to

the acute

rostrum, which

advance of the mandible to equal one-third of the

Cranium low,
is

produced in

total length of

—

;
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the cranium

ornamented with prominent rugae and
principal mandibular teeth

cranial bones

;

granulations, mandible almost smooth

broad, of moderate

size,

three times as long as

Form.

<$f

its

maximum

Bathonian

Log.

;

and well spaced

;

;

presymphysial bone about

depth.

Oxfordshire.

The type specimens, two

39199, 39200.

described

skulls

figured in Proc. Geol. Assoc, vol. xi. p. 295, pi.
11, 12

Two

P. 959.

P.

3720

a.

;

iii.

and
figs.

Stonesfield Slate, Stonesfield, near Oxford.

Bowerbank

Coll.

Egerton

Coll.

portions of cranial roof; Stonesfield.

Eight maxilla, figured he.

cit. pi. iii. fig.

13

;

Stonesfield.

Enniskillen Coll.
P.

877

Fragment probably of a maxilla of

b.

this species

3720 b. Left dentary bone, figured

P.

loc.

cit.

41294. Left dentary
P. 877

Stones-

pi.

iii.

fig.

Coll.

14

;

Enniskillen Coll.

Stonesfield.
;

Purchased, 1869.

Stonesfield.

Three imperfect dentaries

a, C, d.

;

Egerton

field.

Stonesfield.

;

Egerton Coll.
P.

3720

C, d, e.

Three imperfect dentaries

;

Stonesfield.

Enniskillen Coll.
P. 3720 g. Presymphysial bone with teeth, shown of the natural
size in PI.

P.

3720

f.

XVII.

Imperfect

left

fig.

Enniskillen Coll.

11.

pterygoid arcade

;

Stonesfield.

Enniskillen Coll.

The following specimen
tion

is

too imperfect for specific determina-

:

P. 2058. Much-disturbed remains of a fish

measuring about 0*36
from the pectoral arch to the base of the caudal fin

Lithographic

Stone,

Cirin,

Am,

France.

The

trunk

appears to be stouter than in A. acutirostris from Bavaria,

and

all

the scales exhibited are smooth.

Bing-vertebra3

shown in the abdominal region
both short and delicate.
Of the anal fin 16 supports

are displayed, and the ribs
are

are preserved, while there

the dorsal.

is

only evidence of 12 rays in

Egerton

Coll.

Aspidorhynchus silesianus is an undefined name given by Hohenegger to some fragments from the Aptian of Wernsdorf, Moravia,
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in the Palseontological

Museum, Munich

Akad. Wiss., math.-naturw.
Zittel,

Handb.

Palseont. vol.

Aspidorhynchus walchneri

(F. Bassani, Denkschr. k.

1882,

CI. vol. xlv.
iii.

is

1887,

264

p.

K. A. von

;

221).

p.

name

another undefined

applied to

fragments of the skull of Belonorhynchus from the Upper Lias of

Baden and Wiirtemberg (L. Agassiz, Poiss. Foss. vol. ii. pt. i. 1833,
14 P. A. Quenstedt, Flozgeb. Wiirttemb. 1843, p. 244 (ed. 2,
1851, p. 563), and Der Jura, 1858, p. 234).
An indeterminable portion of skull and anterior vertebrae from

p.

;

the

Cretaceous of Pietraroja, Benevento,

Museum

now

the Geological

in

name

of the University of Naples, bears the

of Asjpido-

rJiynchus platycephalus (0. G. Costa, Atti Accad. Pontan. vol.

viii.

1864, pp. 62, 193, pi. ix. fig. 8; discussed by F. Bassani, Denkschr.
k. Akad. Wiss., math.-naturw. CI. vol. xlv. 1882, p. 231).
The

same specimen was previously described under the name of Dichelospondylus longirostris by 0. G. Costa,
p. 18, pi.

ii. fig.

Genus

Poss. Ital. (1856),

BELONOSTOMUS, Agassiz.
[Neues Jahrb. 1834,

Syn. Ophirachis, 0. G. Costa,

Ittiol.

Snout very slender, scarcely,
extremity of

Ittiol.

8.

the

p.

produced in front of the

if at all,

much-elongated

388.]

Foss. Ital. 1856, p. 13.

presymphysial bone

plates robust, the postorbitals extending to the

the preoperculum

;

;

cheek-

anterior border of

the conical teeth irregular in

size,

largest

on

the hinder part of the preinaxillse and the median line of the pre-

symphysial bone, obtuse on the splenial, and reduced to a

fine

granulation on the inner face of the ectopterygoid.

Ossified vertebras

usually pierced by a remnant of the notochord.

Pin-rays distally

bifurcating

;

fulcra

wanting on paired

fins,

rare on median fins.

Pelvic fins situated near the middle of the trunk

dorsal and anal

;

fin symsmooth or rugose
in three
deepened series on the flank of the abdominal region, and the series
traversed by the lateral line the deepest dorsal scales between the
flank-scales aDd the median ridge in two series.

fins short-based, triangular,

metrically

forked.

Scales

remote and opposed

;

caudal

robust,

;

;

Belonostomus sphyrsenoides,
1837.

Belanostomus sphyrcznoides,

L. Agassiz, Bericht.

Versamml.

deutsch. Naturf., Jena, 1836, p. 127 (name only).

1837. Belanostomus brachysomus, L. Agassiz, ibid.

p.

127 (name only).
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Belonostomus angustus, G. von Minister, Neues Jahrb. p. 45
[Fish, wanting jaws; Paleeontological
denned).

(?) 1842.

(imperfectly

Museum, Munich.]
1844. Belonostomus spJiyrcenoides, L. Agassiz, Poiss. Foss. vol.
pp. 140, 297, pi. xlvii.

1844. Belonostomus brachysomus, L. Agassiz,

ibid. pt.

1863. Belonostomus sphyrcenoides, A. Wagner,

Wiss., math.-phys.

ii.

pt.

ii.

a. fig. 5.
ii.

Abh.

pp. 143, 297.
k.

bay. Akad.

CI. vol. ix. p. 690.

Type. Xearly complete fish

;

Palaeontological

and Woodwardian Museum, Cambridge.
The type species, attaining a length of about

Museum, Munich,

Head with

0*3.

opercular apparatus occupying about one-third of the total length

maximum

;

depth of trunk contained twelve times in the total length.

Cranium about

times as long as

five

maximum

its

depth

;

jaws

Vertebras in the form of robust constricted rings,

equal in length.

Space between the origin of the pelvic
and that of the anal fin less than the space between the latter
and the caudal. Scales smooth or very feebly tuberculated those

scarcely longer than deep.
fins

;

much exceeding
Lower Kimmeridgian

of the lateral line not

Form.

4'

Loc.

49129. Plaster cast

of

in depth the series below.

Bavaria.

:

type specimen

;

Lithographic Stone, EichPurchased, 1878.

stadt.

about 0*285 in length,
variety named B. brachysomus by

37800. Large imperfectly preserved
contorted,

of

the

fish

Agassiz; Solenhofen.
P. 3800.

Hdberlein Coll.

Trunk nearly complete from the

pelvic fin backwards, but

disturbed in front, probably of this species

;

Kelheim.

Enniskillen Coll.
P. 7576. Extremity of tail with caudal

fin,

probably of this species

Kelheim.

Egerton

Belonostomus muensteri,

;

Coll.

Agassiz.

1834. Aspidorhynchus miinsteri, L. Agassiz, Verhandl. Ges. vaterland.

Mus. Bohmen,

p.

70 (name only).

1837. Belanostomus miinsteri, L. Agassiz, Bericht. Versamml. deutsch.
Naturf., Jena, 1836, p. 127

(name

only).

1844. Belonostomus miinsteri, L. Agassiz, Poiss. Foss. vol.
pp. 141, 297, pi. xlvii. a.

1848. Belonostomus

ii.

pt.

ii.

fig. 2.

muensteri,

C.

G. Giebel, Fauna der Vorwelt,

Fische, p. 155.

1861. Belonostomus

miinsteri, T. C. Winkler, Descript. Poiss. Foss.
Solenhofen (Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv.),
p. 34, fig. 5.
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1863. Belonostomus munsteri, A.

math.-phys. 01. vol.

Wagner, Abh.

k. bay.

1863. Belonostomus speciosus, A. Wagner, ibid. p. 689.
Palseontological

Akad. Wi.^

689.

ix. p.

[Imperfect

fish.

Museum, Municb.]

1887. Belonostomus speciosus, O. Heis, Sitzungsb. k. bay. Akad. Wiss.,

matb.-pbys. CI. vol. xvii.

Type.

A

Head

p. 159, pi.

fig. 4.

i.

and anterior part of trunk
moderate

species of

size attaining a

British

;

Museum.

Head

length of about 0*4.

with opercular apparatus occupying about one-quarter of the total
length maximum depth of trunk contained fifteen times in the
;

total length.

Cranium about

five

times as long as

its

maximum

jaws equal in length, the pointed anterior extremity of the
dentary hones suturally united with a deep re-entering angle in the
presymphysial bone external ornament very finely rugose. Vertebrae in the form of robust constricted rings, longer than deep.
depth

;

;

Space between the origin of the pelvic fins and that of the anal
fin about equal to the space between the latter and the caudal.
Scales finely tuberculated, partly rugose

not

much exceeding

Form.

S[

P. 505, P.

Lower Kimmeridgian

Loc.

those of the lateral line

;

in depth the series below.
:

Bavaria, and (?) Ain, France.

3801 The type specimen described and

figured by Agassiz,

.

in counterpart

;

Lithographic

Stone,

The

Solenhofen.

suture at the proximal end of the presymphysial bone

Egerton

well shown.

<$f

is

EnnisJcillen Colls.

37798. Large specimen in counterpart, wanting the dorsal, anal,
and pelvic fins, and part of the caudal fin, with muchdisturbed squamation

;

Solenhofen.

Haberlein

Coll.

37796,37799, 37801. Three large specimens, variously imperfect,
showing several of the principal characters of the species

;

Haberlein Coll.

Solenhofen.
P. 3802.

A

similar specimen, contorted, wanting all the fins except

the basal half of the caudal

;

Solenhofen.
Enniskillen Coll.

37797. Imperfect vertebral column, with remains of the head and
scattered scales Solenhofen. The suture between the pre;

symphysial and dentary bones

is

shown

;

and in the caudal

region the short neural and hasmal arches and spines are

Haberlein

preserved.
P.

4690. Head wanting rostrum, with trunk wanting caudal

Coll.

region,

of the form ascribed to this species by Thiolliere, Poiss.

Foss. Bugey, pt.

ii.

(1873), p. 24

;

Cirin, Ain, France.

Purchased, 1884.
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Belonostomus kochi,

Agassiz.

1834. Aspidorhynchus lepturus, L. Agassiz, Verhandl. Ges. vaterland.

Mus. Boknien,

p.

70 (name only).

1844. Aspidorhynchus lepturus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

139 (undefined).
1844. Belonostomus kochii, L. Agassiz, ibid. p. 143.
1863. Belonostomus Jcochii, A. Wagner, Abh. k. bay. Akad. Wiss.,
p.

math.-phys. CI. vol.

Type. Nearly complete

A
more

689.

ix. p.

fish

Palaeontological

;

Museum, Munich.

species closely related to B. muensteri, but less elongated
delicate proportions

;

and

of

head with opercular apparatus occupying

one-quarter of the total length.

Jaws equal

in length.

An immature

example apparently of this species in the Palseontological Museum, Munich, is labelled B. longimanus by Miinster.
Form. <$f Log. Lower Kimmeridgian Bavaria.
:

49136. Plaster cast of type specimen 0*275 in length
Stone, Kelheim.

;

Lithographic

Purchased, 1878.

Belonostomus tenuirostris,
XVII.

[Plate

fig.

Agassiz.

12.]

1833. Aspidorhynchus tenuirostris, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

p. 14.

1834. Belonostomus tenuirostris, L. Agassiz, Neues Jahrb. p. 388.
1837. Belanostomus tenuirostris, L. Agassiz, Bericht.Versamml. deutsch.
Naturf., Jena, 1836, p. 127.
1837. Belanostomus tabulatus, L. Agassiz, ibid. p. 127 (name only).
1844. Belonostomus tenuii-ostris, L. Agassiz, Poiss. Foss. vol. ii. pt.

ii.

pp. 143, 297.

1844. Belonosto?nus subulatus, L. Agassiz,
fect anterior half of fish

;

1863. Belonostomus tenuirostris,

math.-phys. CI. vol.

ix. p.

ibid.

pp. 143, 297.

[Imper-

Museum, Munich.]
A. Wagner, Abh. k. bay. Akad. Wiss.,

Palaeontological

691.

1863. Belonostomus tenuirostris, var. brevivertebralis, A.

Wagner,

ibid.

p. 691.

1881. Belonostomus tenuirostris, B. Vetter, Mittheil. k. mineral.-geol.

Mus. Dresden,
Type. Head, &c.

A
0*3.

pt. iv. p. 85.
;

unknown.

species of very slender proportions attaining a length of about

Head with

total length

;

opercular apparatus occupying one-third of the

maximum

the total length.

depth of trunk contained fourteen times in

Cranium about nine times

as long as

its

maximum

depth, having the snout excessively elongated, and projecting to

;
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some extent in advance

of the anterior extremity of the mandible

the pointed front end of the dentary bones suturally united with

a deep re-entering angle in the presymphysial bone

;

superficial

ornament consisting of delicate rugae. Vertebrae in the form of
Scales smooth
separated narrow rings, much deeper than broad.
those of the lateral line not
or feebly tuberculated and rugose
;

much exceeding

in depth the series below.

The vertebral rings

in this species evidently differ from those of

the preceding species merely in the circumstance that they represent a lower stage of calcification than the elongated constricted
rings

already

This

described.

is

indicated

by the considerable

width of the spaces between the successive rings.
Form. ^ Loc. Lower Kimmeridgian Bavaria, and (?)Ain, France.
:

35014. Head and greater part of the trunk with paired
head shown of the natural size in PI. XVII.
Lithographic Stone, Solenhofen.
hibited

view,

in side

The specimen

displaying the

the

fins,

12;

fig.

ex-

is

shortness

the
mandible, the suture separating the presymphysial bone
(ps.) from the dentary (d.), and the proportions of the
opercular

The fins are fragmentary, and the
shown in obscure impressions.

apparatus.

are mostly

scales

of

Purchased, 1860.

36029.

Contorted

fish

showing the principal

specific characters,

including the incomplete calcification of the notochordal

sheath in the form of deep and narrow separated rings
Solenhofen.

;

Purchased, 1861.

P. 962. Imperfect specimen showing the head and greater part of

the trunk with pectoral

fins chiefly in

impression

hofen.
P.

962

a.

;

Solen-

Egerton

Coll.

Detached skull and mandible, much crushed, showing
the superficial rugose ornament, some of the teeth in the

lower jaw, and the suture between the dentary and presymphysial bone Solenhofen.
Egerton Coll.
;

P. 2001.

Two

imperfect specimens chiefly in impression, probably

of this species
scales in

;

Cirin, Ain, France.

The following imperfect specimen appears

much
is

The

one specimen are coarsely rugose.

dorsal ridge-

Egerton

Coll.

to exhibit a snout as

attenuated as that of Belonostomus tenuirostris, but the

fish

of larger dimensions than usual in this species and the squamation

has more nearly the aspect of that of B. muensteri.

The specimen
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is

apparently in Agassiz' hand-

labelled Belonostomus ventralis,

writing
(L.

but

;

Agassiz,

and

p. 127,

has

species

this

Yersamml.

Bericht.

is

deutsch.
pt.

ii.

692)

1836,

Jena,

ii.

terminable (Abh. k. bay. Akad. Wiss., math.-phys.
p.

denned

adequately

ISTaturf.,

1844, pp. 143, 297), and
said by A. Wagner to be specifically inde-

Poiss. Foss. vol.

the type specimen

been

not

1863,

CI. vol. ix.

:—

P. 7577.

Remains

head and greater portion of trunk of a

of

fish in

counterpart, noticed and figured as Serpens marinus in
J. J. Baier's

'

Monumenta rerum

burg, 1757), p. 10,

pi.

seems

fig.

4

'

(Nurem-

Lithographic Stone,

;

Though not

Solenhofen, Bavaria.
it

vi.

petrificatarum

shown,

satisfactorily

probable that the much-attenuated

rostrum

projected in advance of the mandible, in which the pre-

symphysial bone

by suture.

The

is

distinctly separated

from the dentary

scales are comparatively robust,

and some

exhibit a tuberculated or rugose ornament.

History unknown.

Belonostomus dorsetensis,
[Plate

XIV.

species

of moderate size

nov.

fig. 2.]

Type. Imperfect skull and mandible

A

sp.

;

known

British

Museum.

only by the head,

which
Postrum much attenuated and

attains a length of about 0*115.

projecting for some distance in advance of the anterior extremity

mandible

of the

the blunt anterior extremity of the dentary bones

;

suturally united with a slight excavation in the presymphysial bone,

and the median series of widely-spaced teeth on this bone relatively
large
ornament of cranium consisting of fine rugae of ganoine,
•

that of the mandible only of structural rugae.

Form.
P. 6175.

Sf

Log.

Kimmeridge Clay

:

The type specimen shown
fig.

2,

Dorsetshire.
of the natural size in PI.

XIV.

comprising the vertically crushed cranium imper-

and imperfect
and the presymphysial bone (ps.); Kimmeridge Clay, Weymouth.
The rostrum is shown to extend
considerably in advance of the dentigerous premaxillse and

fect behind, the left ectopterygoid (ecpt.)

dentary

(d.),

exhibits a longitudinal groove on its inferior aspect

presymphysial bone

The ectopterygoid

is
is

dentigerous throughout

granulated on

its

its

:

the

length.

inner face and

bears a single row of closely arranged, elongated conical

PABT

III.

2 p

434

ACTINOPTERYGII.
teeth on its outer margin

the dentary has an irregular

;

series of large conical teeth in its hinder two-thirds,

P.

6175

very

Purchased, 1890.

small closely-set teeth in front.

Laterally compressed rostrum and presymphysial bone,

a.

probably associated

;

Weymouth.

Purchased, 1890.

41180, 41229, 41401, 42368, 43566, 44190. Twelve fragments of
cranium, variously crushed Weymouth.
;

Purchased, 1868-73.

43564. Complete presymphysial bone 0*04 in length, and four times
Weymouth.
as long as its maximum depth
;

Purchased, 1872.

41229

a,

41401 a, 41879, 42365, 43027, 43565, 44189, P. 6175 b.
About twenty specimens of the presymphysial bone, more
or less imperfect and of various sizes Weymouth.
;

Purchased, 1868, 1869, to 1890.

Bejonostomus crassirostris,
1853. Belonostomus

vol. vii. p. 29, pi.

ii.

Costa.

O. G. Costa, Atti Accad. Pontan.

crassirosti'is,
figs. 1, 2.

1853. Belonostomus gracilis, O. G. Costa, ibid. p. 31, pi. ii. fig. 3.
[Portion of rostrum Geological Museum, University of Naples.]
;

Type. Fish wanting pelvic

fins

;

Geological

Museum, University

of Naples.

A

with relatively small head
Scales smooth, and
those of the lateral line much exceeding in depth the series below.
Form. Sf Loc. Cretaceous
Pietraroja, Province of Benevento,
species attaining a length of

?

6,

occupying about one-sixth of the total length.

:

Italy.

Not represented

in the Collection.

Belonostomus lesinaensis,
(?)

Bassani.

1867. Hemirhynchus heckeli, R. Kner, Sitzungsb. k. Akad. Wiss.,

math.-naturw. CI. vol.

pt.

lvi.

i.

p.

182.

[Head; Museum of

Imperial Geological Survey, Vienna.]
(?) 1867.

Hemirhynchus comenianus, R. Kner,

Museum

ibid. p.

182.

[Head

of Imperial Geological Survey, Vienna.]

1879. Belonostomus crassirostris, F. Bassani (errore), Verhandl. k.-k.
geol. Reichsanst. p. 166.

1882. Belonostomus lesinaensis, F. Bassani, Denkschr. k. Akad. Wiss.,

math.-naturw. CI.

Type.

vol. xlv. p. 198, pi.

Nearly complete

Survey, Vienna.

fish

;

i.

Museum

fig.

of

10.

Imperial Geological

;;
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A

Head with

slender species attaining a length of at least 0*3.

opercular apparatus contained about three -and-a-half times, and

maximum

depth of trunk fifteen times in the total length

;

jaws

Anterior scales of lateral line about twice

nearly equal in length.
as deep as broad.

Form. Sf Loc. Cretaceous Island
Comen, Istria.
Not represented in the Collection.
:

of Lesina,

Belonostomus comptoni

Dalmatia

xxx.

(?) also

(Agassiz).

1841. Aspidorhynchus comptoni, L. Agassiz, Edinb.
vol.

;

New

Phil. Journ.

p. 83.

1844. Aspidorhynchus comptoni, L. Agassiz, Comptes Rendus, vol. xviii,
p.

1009.

1890. Belonostomus comptoni, A. S.
pis. liv., lv. figs.

Type.
British

A

Distorted

Woodward,

Proc. Zool. Soc. p. 629,

1-10.
fish,

imperfect

and

anteriorly

posteriorly

Museum.

Head with
than one-third of

large species attaining a length of about 0*8.

opercular apparatus occupying

somewhat

less

maximum

depth of trunk contained about ten
Snout rapidly tapering to a very slender
external ornament of head and opercular apparatus

the total length

;

times in the total length.

rostrum;

consisting of thick,

[jaws unknown].

closely-arranged, rounded

rugse of ganoine

Vertebrae well-ossified, smooth and constricted,

about as long as deep, and pierced by a small thread of persistent

and a

ornamented with a conspicuous, fine rugosity,
two deepened series

Scales

notochord.

vertical ridge on each of the scales in the

of the flank

;

the scales of the lateral line truncated inferiorly and

much exceeding

in depth the series below, those on the anterior

portion of the abdominal region being at least five times as deep
as broad.

Form.

Sf

Upper Cretaceous

Loc.

:

Province of Ceara, Brazil.

47892. Hinder portion of head and greater portion of trunk
described and figured in Proc. Zool. Soc. 1890, p. 629,
pi. liv.

This

;

Barra do Jardim, Serra de Araripe, North Brazil.

may

fragments

be regarded as the type specimen, the few
noticed

described and

now

by Agassiz

being

Presented by the Hon. Robert

15495

too

imperfectly

lost.

Marsham, 1877.

Two specimens showing the upper aspect of the
cranium and remains of the anterior portion of the trunk

e, a.

;

2f2

;
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Barra do Jardim.
specimen

first

is

An

upper view of the rostrum of the

given

loc.

cit.

pi.

lv.

fig.

1,

and a

transverse section of the rostrum in the second specimen
is

shown, with the upper part of the operculum,

ibid.

Purchased, 1843.

pi. lv. figs. 2, 4.

45931. Small fish in counterpart, wanting the greater part of the
head and all the fins except the dorsal Barra do Jardim.
;

Presented by Sir John Lubbock, Bart., 1874.

P. 975

P. 3810. Greater portion of head and abdominal region

e,

in counterpart

of a large fish

head

and

is

is

;

Barra do Jardim.

The

broken so as to expose the ptery go-palatine arch,

noticed

loc. cit. p.

631.

Egerton

6f

Enniskillen Colls.

28899, P. 975 f. Scattered bones of head, including the cranial
roof, with remains of the contorted trunk, half in counterDixon Sf Egerton Colls.
part Barra do Jardim.
;

P. 975 b. Small fish wanting rostrum and caudal region, showing

the continuation of the cranial roof by bones above the

operculum, and noticed

loc. cit.

pp. 630, 631

28616.

A

still

;

Barra do

Egerton

Jardim.
smaller

fish,

contorted, wanting the rostrum

part of caudal region

;

Barra do Jardim.

Coll.

and

This specimen

shows minute conical teeth in the upper jaw, as noted
loc. cit. p.

Purchased, 1853.

631.

47895. Hinder portion of head and part of the abdominal region
of a small fish
Barra do Jardim.
;

Presented by the Hon. Robert Marsham, 1877.

15495

b.

Right hyomandibular, operculum, suboperculum, supra-

and anterior flank-scales of a large fish
Barra do Jardim. The hyomandibular is shown loc. cit.
clavicle, clavicle,

Purchased, 1843.

pi. lv. fig. 3.

P. 975 g. Remains of head and anterior abdominal region, labelled

" Aspidorhynchus comptoni, Agassiz," in Agassiz' handwriting Barra do Jardim.
Egerton Coll.
;

P. 975

C.

Fragmentary trunk exhibiting some of the vertebras, two
and figured loc. cit. p. 631,

of the caudals being described
pi. lv. fig.

5

;

Barra do Jardim.

Egerton

Coll.

;
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P.

975

h. Anterior part of the
scales,

with remains

in counterpart

:

abdominal region, displaying dorsal

of the

head and opercular apparatus

Barra do Jardim.

Egerton Coll.

P. 3809. Portion of the dorsal squamation,
size Joe.

cit. pi. lv. figs.

8

7,

;

shown

of the natural

Barra do Jardim.
Ennishillen Coll.

47894. Caudal region, in counterpart, figured
Barra do Jardim.

loc. cit. pi. lv. fig.

Presented by the Hon. Robert

47896. Imperfect caudal
do Jardim.
P.

975

d.

Extremity of

vertebral

figured

fin,

cit. pi.

loc.

Marsham, 1877.

3810

a,

;

Barra

Marsham, 1877.

showing expanded haemal arches of
cit.
loc.
Barra do
p. 631

tail

column, noticed

;

Jardim.
P.

10

lv. fig.

Presented by the Hon. Robert

9

Egerton

P. 3811 a. Caudal region in counterpart, and a

imperfect specimen of the same

;

Coll.

more

Barra do Jardim.
Enniskillen Coll.

47893. Portion of comparatively smooth squamation of a small
fish,

in counterpart

;

Barra do Jardim.

Presented by the Hon. Robert

15494, 15496, 28616

a,

28899

a.

Four fragments

:

Marsham, 1877.
Barra do Jardim.

Purchased, 1843, 1853,

6f

Dixon

Coll.

P. 975. Five fragments, one having a counterpart in the Ennis-

Egerton Coll.

killen Collection (no. P. 3811).

Belonostomus sweetij

Etheridge

&

AVoodward.

1892. Belonostomus sweeti, R. Etheridge, jun., and A. S.

Trans. Roy. Soc. Victoria, toI.

Type. Imperfect fish

;

ii.

pt

collection of

ii.

p. 3, pi.

Woodward,

i.

George Sweet, Esq., Mel-

bourne.

A

large species attaining a

length of about

1

metre, closely

similar in form and proportions to B. comptoni, but the rugae on

the principal flank-scales always passing into fine, parallel, horizontal striations towards the hinder margin.

Form.

§'

Loc. Cretaceous (Rolling

Downs Formation)

:

Queens-

land.
P. 7539.

Fragments of trunk.
Presented by George Sweet, Esq., 1895.

;

438

ACTINOFTERYGII.

Belonostomus cinctus,

Agassiz,

1837-44. Belonostomus cinctus, L. Agassiz, Poiss. Foss. vol.
p. 142, pi. lxvi. a. figs. 10-13.
1850. Belonostomus cinctus, F. Dixon, Geol. Sussex, p. 367,
figs. 3,

pt.

ii.

ii.

xxxv.

pi.

3*.

1888. Belonostomus cinctus, A.

S.Woodward, Quart. Journ.

Geol. Soc.

vol. xliv. p. 145, pi. vii. figs. 7-13.

Type. Portion of squamation

An

imperfectly

known

Museum.

British

Jaws very

a length of at least 0*24.

bone 15 times as long as

marked with

;

species of large size, the

its

maximum

keeled below,

depth,

and overlapping the mandi-

feeble longitudinal striae,

bular symphysis in an oblique suture

cranium attaining

slender, the presymphysial

teeth obtuse, mammillated,
on the splenial bone, and the median series on the presymphysial
Scales of flank
bone large, sharply conical, and well-spaced.
smooth, those of the dorsal region marked with delicate longitudinal
rugae

;

;

much

the scales of the lateral line truncated inferiorly and

exceeding in depth the series below, those on the anterior portion
of the abdominal region being about four times as deep as broad.

A

mandible of

this species in the

Museum shows

Brighton

the

dentary completely excluded by the splenial from the oral border.

Form.

fy

Loc.

Upper Cretaceous

:

S.E. England.

4266. Type specimen showing inner aspect of part of the squamation of the flank, described and figured
Foss. vol.

ii.

pt.

ii.

p.

by Agassiz,

pi. lxvi. a.

142,

fig.

Chalk, Lewes, Sussex.
P. 7578.

Fragment of squamation showing smooth
ornamented dorsal scales

;

Poiss.

Upper
13
Mantell Coll.
;

flank-scales

and

English Chalk.
History unknown.

4267, 4268.

Two

imperfect

figured by Agassiz,

presymphysial
loc. cit. p.

142,

bones,

Lewes.
39057. Presymphysial bone,
Kent.

and
10-12

noticed

pi. lxvi. a. figs.

Mantell
split

longitudinally

P. 3804. Portion of presymphysial bone

;

Chalk, Burham,

Bowerbanlc

;

Coll.

Coll.

Burham.
Enniskillen Coll.

P. 5627. Portion of presymphysial bone

;

Kent.

Harford

Coll.

—

—

;

ASPIDORHYNCHID^.

The following specimens
determined
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of Belonostomus

not specifically

are

:

A

P. 963 a, P. 3803.

much-elongated small trunk, in counterpart

Lithographic Stone, Solenhofen.

Egerton

6,"

Ennishille/n Colls.

28419. Abraded hinder portion of skull and three fragments of
trunk

Wealden, Isle of Wight, The ring-vertebrae are
and one appears to be fused with the basioccipital.

;

stout,

The small

dorsal scales exhibit traces of a rugose orna-

ment.
P. 7235.

Mantell Coll.

Four examples of the hinder half of the skull, noticed in
Geol. Mag. [4] vol. ii. (1895), p. 210
Cambridge Green;

sand, Cambridge.
P. 7234.

Fragment

of

Jesson Coll.

presymphysial bone

Cambridge Greensand.

;

Jesson Coll.
P. 5737. Plaster cast of large fish

wanting rostrum, the original

obtained by Dr. Anton Fritsch for the Royal Bohemian

Museum, Prague

Cretaceous, Island of Lesina, Dalmatia.

;

Purchased, 1888.

The following
are

known

defined

species are not represented in the Collection,

and

only from fragmentary specimens or are imperfectly

:—

Belonostomus attenuatus, F. Dixon, Geol. Sussex (1850), p. 368,
Chalk Sussex. [Portion of mandible ;
pi. xxxv. fig. 4,

—

;

Brighton Museum.]
Belonostomus genevensis

:

Aspidorhynchus genevensis, F.

Foss. Terrain Neocom. Voirons (1858), pt.
vii. figs.

1-7.

—Neocomian

;

iii,

J. Pictet,

p. 42, pis. vi.,

Yoirons, Geneva, Switzerland.

[Imperfect trunk.]
(?)

Belonostomus indicus, A.
vol.

xxiii.

Beds)

;

(1890),

S.
p.

Woodward, Eec. Geol. Surv. India,
23.
Upper Cretaceous (Lameta

—

Dongargaon, Nagpur, India.

[Imperfect skull

Geological Society of London.]
(?)

Belonostomus leptosteus, L. Agassiz, Poiss. Foss. vol.
pp.

143,

297 (name only);

J.

Phillips,

ii.

pt.

fig. 4 (name and fig. only)
Woodward, Ann. Mag. Nat. Hist. [6] vol. i. (1888),

(1871), p. 180, woodc. xl.

A.
p.

S.

ii.

Geol. Oxford
;

355, and Proc. Geol. Assoc, vol.

Bathonian (Stonesfield Slate)
symphysis

;

;

Oxford Museum.]

xi.

(1890), p. 296.

Oxfordshire.

[Mandibular
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Belonostomus ornatus,
p.

J. Felix, Palseontogr. vol. xxxvii. (1891),

—

pi. xxx. fig. 8.
Neocomian
[Remains of head and scales

14-18,

pi. xxviii. figs.

192,

Dear Tlaxiaco, Mexico.

;

Felix Collection, Leipzig.]

Belonostomus pygmams,
vol.

T.

(Lithographic Stone)
fish

pi. v. fig. 1.
;

Mus. Teyler,

Winkler, Archiv.

C.

(1871), p. 173,

iii.

— Lower Kimmeridgian

Eichstadt,

[Immature

Bavaria.

Teyler Museum, Haarlem.]

;

The fragment

column from the Cretaceous of Pietunder the name of

of vertebral

raroja, in the University of Naples, described

Ophirhachis deperditus by 0. G. Costa
p. 14, pi.
pi.

ii. fig.

ix. fig. 4),

may be

The

p.

107,

The "jaw

assigned to Belonostomus.

p. 126, pi. vi. fig. 6) is also

same genus.

1864,

vol. viii.

Ophisurusl" from Pietraroja (0. G. Costa,

1856,

Foss. Ital.

(Ittiol.

and Atti Accad. Pontan.

4,

of

1864, Append,

ibid.

probably a portion of mandible of the

so-called PlatycerhyncJius rhombeus, 0. G. Costa

(Atti Accad. Pontan. vol.

viii.

1864,

Pietraroja, sometimes placed here,

is

98, pi.

p.

xi.

fig.

3),

from

based upon an indeterminable

rostrum in the University of Naples.

Family

Head and trunk much

LEPIDOSTEIDtE.
elongated, the snout produced, and the

abdominal much longer than the caudal region
heteroeercal.

and

Cranial

apparatus complete,

all

facial

more

bones

Vertebral

few.

;

teeth

centra

slender,

if

at

all,

;

no presymphysial

Fins

fulcra large.

small,

the

rays

Scales rhombic,

deepened on the flank.

Genus

L.EPIDOSTEUS,

[Hist. Nat. Poiss. vol. v. 1803, p.

Rostrum

;

Branchiostegal rays

conical.

opisthocoelous.

branched and articulated distally
scarcely,

abbreviate-

and opercular

or less ganoid; mandibular suspen-

sorium inclined forwards, but gape of mouth wide

bone in mandible

tail

;

robust

331

Lacepede.

(Lepisosteus, misprint).]

mandibular symphysis
preoperculum small and displaced far forwards, the suborbitals
slightly produced in advance of the

mouth

much

divided,

eye

maxilla divided into several segments

;

and the

cleft of

the

entirely in advance of the
;

a single spaced series

on the margin of the jaw, other teeth comparatively
branchiostegal rays spaced, and gular plate wanting.

of large teeth

minute

;

Fulcra biserial on

all

the

fins.

Pelvic fins situated about

midway
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dorsal and anal fins shortbetween the pectorals and the anal
candal fin
based, remote and more or less completely opposed
Scales robust, the majority with produced anterior
rounded.
;

;

angles,

and those of the flank not deeper than broad.

Lepidosteus (Clastes) fimbriatus, Wood.
1846. Lepidosteus Jimbriatus, S. V.
122, pi.

ii. fig.

Wood, Lond.

Type. Fragment of mandible and operculum

An

Geol. Journal, pp. 6,

9.

imperfectly definable small species,

;

known

British

Museum.

only by fragments.

External bones ornamented with elongated tubercles of ganoine,
usually arranged in more
slightly deeper

than broad,

the antero-superior angle.

conspicuous ornament radiating from
Scales all

narrow

fimbriated, except a few

The

smooth, none serrated or

scales apparently

region or from the base of the pelvic

Form.

maximum
Sf

Loc.

from the anal

fins.

typical operculum measures 0*016 in

0*015 in

Operculum

radiating series.

or less
its

maximum

depth and

breadth.

Upper Eoceaae

:

Hampshire.

25252*, 25254*. Right operculum and fragment of dentary, the
type specimens figured loc. cit.
Hordwell Cliff. The
fragment of jaw exhibits the bases of the large teeth in
spaced series, with minute teeth on the outer side though
;

none within.
P.

1529

a.

Three opercula, one being incomplete, and one subHordwell.
Egerton Coll.

operculum
P.

1700

a.

Presented by Searles V. Wood, Esq., 1850.

;

Associated remains in block of sand, including operculum

and portions of jaws
P. 1529 b.

;

Hordwell.

Numerous head-bones

Egerton

chiefly of this species, but

comparatively large and coarsely marked

;

Coll.

some

Hordwell.
Egerton Coll.

P. 1529

C.

Vertebras; Hordwell.

30295. Vertebras and scales

48041

a. Vertebrae

P. 1529 d.

;

;

Hordwell.

Hordwell.

One complete and two imperfect

fine interrupted

Hordwell.

ridges

of

Egerton

Coll.

Hastings

Coll.

John Brovm

Coll.

clavicles exhibiting

ganoine on the outer face
Egerton Coll.

—
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Groups

P.

1700

b.

P.

1529

e.

of scales in

Four fimbriated

matrix

Hordwell.

;

P. 1529. Yarious scales and other remains

;

Coll.

1878. Clastes cuneatus, E. D. Cope, Proc.

Egerton

Coll.

Egerton

Coll.

Hordwell.

Lepidosteus (Clastes) cuneatus,
Amer.

Cope.

Phil. Soc. vol. xvii.

9 (name only).

p.

1884. Clastes cuneatus, E. D.

Book

Cope, Vert.

fish

;

Museum

West,

Tertiary Form.

(Rep. U.S. Geol. Surv. Territ. vol.

I.

Type. Nearly complete

A

Egerton

two being in association with

scales,

the typical smooth scales

Hordwell.

;

iii.),

of Salt

p. 55, pi.

Lake

i.

fig. 6.

City.

small species about 0*3 in length, of rather stout proportions.

External bones ornamented with radiating lines of tubercles of
ganoine, fused into nearly continuous ridges on the operculum and
Pelvic fins with long and slender fulcra, arising

suboperculum.

nearer to the base of the
snout,

which

is

19 longitudinal

Form.

not

much

caudal

Not represented in the

28540

the

;

Central Utah, U.S.A.

Collection.

The following fragmentary specimens
minable

of

Scales all smooth, in 18 or

series.

Loc. Miocene (Manti Shales)

<$f

than to the end

fin

elongated.

are not specifically deter-

:

a.

Three fragments of jaws, a rugose operculum 0-032 in
depth, and two other external bones

Bracklesham Beds,
Bracklesham Bay, Sussex.
The dentary is destitute of
minute teeth on its inner border.
Dixon Coll.
P. 5442. Large vertebral centrum

;

;

Bracklesham Beds.

Presented by P. E. Coombe, Esq., 1888.
P. 6476.

More depressed vertebra

;

probably Bracklesham.
Beckles Coll.

P. 2268. Tooth
P.

1532

a.

;

Bracklesham Beds.

Left operculum

;

Lower

Egerton

Tertiary, Isle of Wight.

Egerton

37201. Scales

;

Coll.

Lower Eocene, Dulwich, London.
Presented by R. W. Wolston,

Coll.

Esq., 1863.

—
444

;.

ACTIN0PTEKYG1I.

Dulwieh.

Caleb Evans Coll.

P. 5504. Scales

;

29017. Scales

Lower Eocene, Kyson,

;

Suffolk.

Presented by Rev. J. Middlelon, 1854.

Numerous fragmentary remains

of Lepidosteidaa, all too imperfect

and the majority even for generic determination, have
been described under the following provisional names

for specific,
also

:

Lepidosteus

Leidy, Proc. Acad. Nat. Sci. Philad. 1873,
and Contrib. Extinct Yert. Fauna W. Territ. (Hep.

atrocc, J.

p. 97,

U.S. Geol.

Surv. Territ. vol.

Surv.

Geol.

1873), p. 189,

i.

1872 (1873),

Territ.

Tertiary Form. West, Book

I.

Territ. vol.

pi.

1884), p. 54,

iii.

(Bridger Series)

;

Wyoming.

p.

(Eep. U.S.
ii.

pi. xxxii.

Ann. Eep. U.S.
634, and Vert.

Clastes atrox, E. D. Cope,

14, 15.

figs.

figs.

Geol.

Surv.

1-24.— Eocene

[Vertebra.]

Lepidosteus glaber, 0. C. Marsh, Proc. Acad. Nat. Sci. Philad.

1871, p. 105.
(1873), p. 634.

Clastes glaber, E. D. Cope,

— Eocene

;

Wyoming.

[Scales

loc. cit. 1872
and vertebrae

Tale College Museum.]
Lepidosteus maocimiliani, P. Gervais, Zool. et Pal. Franc,, ed. 2

(1859), p. 530

G. Vasseur, Bull. Soc. Geol. France, [3]

;

Lepidotus
(1876), p. 301, pi. vi. figs. 1-21.
maximiliani, L. Agassiz, Poiss. Foss. vol. ii. pt. i. (1839-

vol.

iv.

8-11

44), pp. 9, 268, pi. xxixc. figs.

:

P. Gervais, Zool.

Frang. (1848-52), Poiss. Foss., Expl. PI. p. 2,
lxvii. figs. 9-13.
Middle Eocene (Calcaire Grossier)

et Pal.
pi.

—

Paris.

Lepidosteus notabilis, J. Leidy,

(1873), p. 192,
Series)

;

[Scales.]

;

Wyoming.

1873,

loc. cit.

pi. xxxii.

figs.

12,

p. 98,

and

13.— Eocene

op. cit.

(Bridger

[Vertebra.]

Lepidosteus simplex, J. Leidy,

loc.

cit.

1873, p. 98, and op.

cit.

(1873), p. 191, pi. xxxii. figs. 18, 26, 31-43.— Eocene
(Bridger Series) ; Wyoming.
[Vertebras, scales, &c]
Lepidosteus strausi, F. Kinkelin, Ber. Senckenb. nat, Ges. (1884),
p.

244,

pi. iii.

Heidelberg,

n.

fig.
s.

1

Senckenb. nat. Ges.
1-7.

;

A. Andreae, Verhandl. Nat. Ver.

vol. v.

(1893),

p.

7,

vol. xviii. (1894), p.

—Lower Miocene; Messel, Darmstadt.

and Abhandl.
355,

pi.

i.

figs.

[Squamation

;

Senckenberg Museum.]
Lepidosteus (?) suessionensis, P. Gervais, Zool. et Pa]. Franc,
(1848-52), Eept. &c, Explic. PI. p. 4, pi. lviii. figs. 3-5,
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Rendus,

Comptes

and

L. Dollo, Bull.
p.

193.

Paris

—Lower

Museum

Eocene

lxxix.

vol.

France

Sci.

(1874),

et Belg.

846

p.

;

xxv. (1893),

[Portions of jaws

France.

;

vol.

;

of Natural History.]

Lepidosteus whitneyi, 0. C. Marsh, Proc. Acad. Nat. Sci. Philad.

—

Yale
[Vertebrae
105.
Eocene
Wyoming.
Museum.]
Lepidosteus sp., R. Owen, in J. Prestwich, Quart. Journ. Geol.
Lower Eocene
Soc. vol. x. (1854), p. 156, pi. iii. fig. 1.
(Woolwich and Reading Beds) Upnor, Kent. [Vertebra.]
Lepidosteus sp.
Lepidotus francottei, A. Daimeries, Ann. Soc.
1871,

p.

;

;

College

—

;

:

Malacol. Belg. [2] vol. vii. (1893), Bull. p. xv.— Middle
Eocene (Bruxellian) near Brussels. [Scales.]
;

D. Cope, Ann. Rep. U.S. Geol. Surv. Territ.

Clastes anax, E.

1872 (1873), p. 633, and Vert. Tertiary Form. West,
Book I. (Rep. U.S. Geol. Surv. Territ. vol. iii. 1884),
p.

53,

pi.

cit.

—Eocene

(Bridger

Series);

[Cranial bones.]

D. Cope, he.

Clastes cycliferus, E.
op.

50-52.

figs.

ii.

Wyoming.

(1884),

Wyoming.
cranial bones

54,

p.

cit.

pi.

1872 (1873),
figs.

ii.

[The type species of
and scales \]

p.

25-45.

Clastes,

634, and

—Eocene;

founded on

Pneumatosteus nahunticus, E. D. Cope, Proc. Amer. Phil. Soc.
vol. xi. (1869), p.

242, and in

W.

C. Kerr, Rep. Geol. Surv.

—

Miocene;
(1875), Append, p. 31.
North Carolina.
[The type species of Pneumatosteus,
founded on a vertebra Cope Coll.]
Naisia apicalis, G. von Minister, Beitr. Petrefakt. pt. vii. (1846),
W. Dames, Zeitschr. deutsch. geol.
p. 34, pi. ii. fig. 23
Ges. vol. xxxv. (1883), p. 669.
Upper Eocene; OsterN. Carolina,

vol.

i.

;

;

—

weddingen, Magdeburg.

[The type species

of

Naisia,

founded on a tooth.]
Trichiurides sagittidens, T. C. Winkler,
vol. iv. (1876), p. 31, pi.

ii.

figs.

22,

Archiv. Mus. Teyler,
23 W. Dames, Zeitschr.
;

—

Ges. vol. xxxv. (1883), p. 669.
Middle
Eocene (Bruxellian); near Brussels. [The type species
deutsch. geol.

of Trichiurides, founded

on a

tooth.]

1
The generic characters of " Clastes " are stated by Cope as follows
Mandibular ramus without or with reduced fissure of the dental foramen,
and without the groove continuous with it in Lepidosteus. One series of large
teeth, with small ones exterior to them in the dentary bone, the inner superior
aspect of that bone without prominent dentiferous or rugose rib."
:

"
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Suborder IV.

Notochord varying in persistence, the vertebral centra usually
tail homocercal, but haemal supports

complete, but none coalesced

not

much expanded

;

Symplectic bone present

or fused.

;

mandible

ramus consisting only of two elements (dentary and
articulo-angular), with rare rudiments of a splenial on the inner
simple, each

side.

Pectoral arch suspended from the cranium

wanting

present, infraclavicular plates

than four or

a precoracoid arch

;

Pelvic fins abdominal.

basals.

five

;

pectoral fin with not

In the living forms

only in the less specialized families.

more

Scales ganoid

—

air-

bladder connected with the oesophagus in the adult, optic nerves
decussating, and intestine either wanting spiral valve or with an

incomplete representative of

it.

Synopsis of Families (contained in Part III.).
I.

Margin of upper jaw formed by maxilla and
premaxilla

parietal

;

bones

in

contact

mesially.

Vertebral centra not more than rings

no
no intermuscular bones fins fringed with fulcra
scales rhombic and ganoid
Vertebral centra complete or with minute
perforation; no fused or expanded hyintermuscular bones rare or
purals;
absent fins fringed with fulcra scales
fused or expanded hypurals

;

;

;

;

Pholidophorid^i
(p. 446).

;

Oligopleurid^:

cycloidal

Vertebral centra nearly complete, but with
perforation
urals;

;

(p.

490).

no fused or expanded hyp-

intermuscular bones well-devel-

oped no fulcra on fins
but ganoid
;

;

scales cycloidal,

Lbptolepidje

(p.

500).

(To be continued in Part IV.)

Family
Trunk

PHOLIDOPHORIM].

elegantly fusiform.

the suborbital and

enamelled

Head with

circumorbital

delicate

membrane-bones,

plates completely covering

the

mandibular suspensorium
nearly vertical or inclined forwards, and gape of mouth wide
premaxilla very small maxilla large, loosely attached and with two
cheek,

all

;

snout not produced

:

;

well-developed

supramaxillary plates

Opercular apparatus complete.

;

teetb

small and

conical.

Vertebral centra never advanced

;
;;;

.
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beyond the annular stage

ribs delicate

;

haemal arches at the base of the

tail.

no fused or expanded

;

Intermuscular bones absent.

Em-fulcra present, but usually small; dorsal and anal
the former above or behind the pelvic
less

fins small,

more or

Scales ganoid,

fins.

rhombic, but deeply overlapping, and the hinder margin often

somewhat rounded.
Synopsis of Genera.
Flank-scales united by peg-and-socket, not

I.

excessively deepened.

Pectoral and

pelvic fins

small

;

dorsal in

advance of anal
Pectoral

small
II.

;

Pholidophorus

(p.

447).

Thoracopterus

(p.

478)

Pholidopleurus

(p.

479).

enlarged, and pelvic fins

fins greatly

dorsal opposed to anal

by peg-and- socket, one

Flank-scales united

series excessively deepened.

Pelvic fins absent

dorsal opposed to anal

;

ventral scales broader than deep

;

lateral

deepened scales
Pelvic fins small dorsal in advance of anal
ventral scales as broad as deep lateral
line along deepened scales
line along

;

;

opposed to anal
ventral scales about as broad as deep

Pelvic fins small

lateral line deflected to

upper

;

series of

ventral scales
III. Flank-scales

Peltopleurus (p. 481).

dorsal

;

Pleuropholis (p. 482).

not united by peg-and-socket,

not excessively deepened.
Pectoral and pelvic fins of moderate size
dorsal and anal opposed; scales thin

.

Archceomcene

.

(p.

488).

IV. Flank-scales unknown.
Fins with long slender fulcra, and dorsal in
large caudal ridgeadvance of anal
;

Ceramurus

scales

Genus

PHOLIDOPHORUS,
[Neues Jahrb. 1832,

Syn.

(?)

(p.

489).

Agassiz.

p. 145.]

Microps, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

i.

1833, p. 10.

'

(JjeJi^-tti

Trunk not much deepened, and head relatively large. External
bones smooth or delicately ornamented with rugae and tuberculations

;

sensory canal on suborbital and preorbital plates branched

;

maxilla more or less arched, the oral margin convex and provided

with minute teeth

mandibular teeth larger, but

still minute and
Preoperculum broad mesially and
marked with slight radiating furrows suboperculum large, but
;

arranged in a single

series.

;

Q^
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smaller than the trapezoidal operculum, from which it is divided
by an oblique suture branchiostegal rays numerous. Pleurocentra
and hypocentra in notochordal sheath fused or separate. Fin-fulcra
;

small, extendiug along the foremost ray of each of the fins.

much

not excessively large, but

exceeding the pelvic

Pectoral

fins

in size

dorsal and anal fins triangular in shape, not extended, the former
opposite or arising

somewhat behind the

pelvic fins;

caudal fin

Scales thin, deeply overlapping, usually with

deeply forked.

an

inner rib and peg-and-socket articulation, and the external layer of

ganoine smooth or feebly ornamented principal flank-scales deeper
than broad, ventral scales in part broader than deep no enlarged
;

;

but a large scale at the base of one or both
lobes of the caudal fin, and three slightly enlarged scales round the
series of ridge-scales,

anus at the base of the anal

fin.

Lateral line opening by widely

separated large pores.
Little can be

added to the osteological characters
In the axial skeleton

noted in the generic diagnosis.
the

and

pleurocentra

hypocentra are

delicate,

of this fish
of the

trunk

always directly

Fig. 44.

Head,
cl.,

etc.,

of Pholidophorus macrocephalus, left lateral aspect (after Zittel).

md., mandible mx., maxilla
i.op., interoperculum
operculum pa., parietal pmx., premaxilla pop., pre"
operculum psph., parasphenoid pt, supratemporal scl., " supraclavicle

clavicle
net.,

;

fr.,

nasal

frontal

;

;

post-temporal)

;

so.,

suborbital

;

;

;

;

;

(?

;

;

;

op.,

;

;

sop.,

suboperculum.

determine whether or
In the abdominal region,
each neural arch appear to be separate from each

opposed, not alternating

;

but

it is difficult to

not they usually fuse into complete rings.
the two halves of

other and from the spine they support while the ribs are delicate
and extend only about half-way to the ventral border. The remote
situation of the anus is indicated not merely by the enlarged median
and paired scales surrounding it, but also by coprolitic matter in
;

—
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some specimens. The right and left halves of the rays in the dorsal
and anal fins are very loosely apposed, and their frequent displace-

ment in the fossils renders it difficult to count them.
The characters of Pholidophorus are remarkably constant throughout the Jurassic period, but most of the later species are more
elaborately ornamented than those of earlier date.
Some of the
below are enumerated

distinctive features of the species described

in the following synopsis
I.

:

Scales not serrated.

Length of head

maximum

slightly less than

trunk

depth of

and contained

times in total length
pelvic fins;

five

dorsal opposite

;

and smooth,

scales large

scarcely convex border, four deepened
bechei (p. 450).

series

Stouter, with relatively larger scales

pachysomus

....

(p.

453).

Smaller, differing in larger size of head

which equals about one quarter of the
total length

latiusculus (p. 454).

head occupying one-fifth
dorsal arising behind pelvic fins
scales thinner, with convex hinder

More

slender

;

;

;

border

Somewhat

stricklandi (p. 456).

and

stouter

head

dorsal opposite pelvic fins

;

smaller;

scales very

none much deeper than broad
caudalis (p. 457).
Head occupying one-fifth; dorsal opposed
scales coarsely but
to pelvic fins
feebly rugose, and about six series
deepened
germanicus (p. 459).
Head occupying one-fourth dorsal arising
behind pelvic fins fulcra remarkably
large scales smooth, four series much
thin,

.

.

;

;

;

;

deepened,

especially

that of

lateral

purbeckensis

line

(p.

460).

II. Scales serrated.

Head occupying one-fourth
to

pelvic fins

;

;

sparse

dorsal opposed

denticulations

on the four deepened flank-series of
scales

:

slender,

and head occupying

dorsal

arising

Very

behind

.

one-fifth

pelvic

fins

.

higginsi (p. 461).

;

;

scales scarcely deepened, partly ridged

along lines of growth, and serrations
crenulatus (p. 463),

coarse

Stouter, with larger head

;

scales

and more finely serrated,
deepened on flank

PART

III.

smooth

five

series
,

Umbatns

2

(p. 464).
Gt

;

450

.

ACTINOPTEEYGII.

Head

larger

and trunk more slender

sal opposite pelvic fins

with

series of flank-scales,

;

dor-

deepened

six

;

fine serra-

hartmanni

tions

Length of head

slightly less than

466).

(p.

maxi-

mum

depth of trunk, which is contimes in total length
dorsal opposite pelvic fins scales very
finely pectinated and serrated, with

tained four

;

inconspicuous lateral line

macrocephalus

(p.

467).

Smaller and more slender, with smaller

head

similis (p. 470).

Maximum

depth of trunk equalling onethird of total length dorsal opposite
;

pelvic fins; scales very finely pectinated

and

with inconspicuous

serrated,

lat-

granulatus

eral line

Smaller and probably more slender

Length of head much

than

less

ovatus

(p. 470).

471).

(p.

maximum

depth of trunk, which is contained
dorsal
four times in total length
;

opposite pelvic fins

scales coarsely

;

pectinated, and lateral line a ridge on

caudal region

ornatus

„

(p.

micronyx
Smaller and more slender
III. Incertae Sedis, the dorsal fin opposed in great
part to anal fin.

471).

(p.

473).

(p.

474)

Length of head equalling maximum depth
of trunk and contained 4| times in
total length

;

four deepened series of

gregarius

flank-scales

maximum

depth of trunk
one-third total length three deepened

Smaller head;

;

dubius

series of flank-scales

Pholidophorus bechei,
[Plate XII.
1822. "Fossil Fish,"

H.

T.

De

la

(p.

474).

Agassiz.

figs. 1, 2.]

Beche, Trans. Geol. Soc. [2]

vol.

i.

pt.

i.

p. 45, pi. vii. fig. 1.

1844. Pholidophorus bechei,
p.

272, pi. xxxix.

figs.

L. Agassiz, Poiss.

1844. Pholidophorus onychius, L. Agassiz,
figs.

5-7.

[Nearly complete

Type. Nearly complete

The type

Foss. vol.

ii.

1-4.

fish

;

ibid.

p.

274,

pi.

xxxix.

Oxford Museum.]

fishes.

species, attaining a length of

head with opercular apparatus somewhat

about 0*2.
less

than the

Length

of

maximum

—
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depth of the trunk, and occupying one-fifth
of the fish.

very feeble

the total length

;

marked with

prominent, irregular longitudinal striations.

fine,

Fulcra minute on

except the caudal, on which they are

all fins

Pectoral fins with about 18 rays and larger than the pelvic

larger.
fins,

of

The rugose ornament of the head and opercular bones
and often in radiating lines
maxilla and dentary

which have 14 rays and

middle point of the trunk

;

arise considerably in

opposed to the pelvic pair.

Scales large

margin not serrated and very
flank-series

Form.

<fy

advance of the

dorsal fin with about 12 rays, directly

much deeper than
Loc. Lower Lias
:

slightly

and smooth, the hinder

convex

;

four longitudinal

broad.
Dorsetshire.

All the following specimens were obtained from the neighbour-

hood of Lyme Eegis

Two

25276-77.

:

imperfect and distorted fishes about 0*17 in length.

Purchased, 1850.

28281.

An

equally large specimen, displaying the left lateral and

Purchased, 1853.

partly ventral aspect.

32403. Fine specimen 0'16 in length, partly crushed and fractured
Purchased, 1857.
but showing portions of all the fins.

38162, 39838. One smaller and one larger fish, somewhat elongated
by crushing. In the second specimen the depth of the
Purchased, 1864, 1866,
very small dorsal fin is shown.

and well-preserved specimens, three disfish, the two others
more distorted. The second fossil exhibits some flankscales with the articulating peg as robust as described by
Agassiz in P. bechei, and others with this peg as long and

P. 3586,a-e. Five large

playing the general proportions of the

slender as in the so-called P. onychitis.
P.

1052 a-g, P. 1051.
moderate

size.

Enniskillen Coll.

Seven imperfect specimens, of large or
In the first fossil the dorsal and pelvic

fins are displayed,

the former with a few minute fulcra,

the latter without fulcra.
P. 3586

f.

39858.

A

Egerton

Fish about 0*155 in length.
similar fish, vertically cleft

Enniskillen Coll.

and displaying the well-

preserved squamation of both sides.
the specimen

is

Coll.

shown, of the natural

The

right side of

size, in

PI.

XII.
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fig. 1,

and the apparent depth of the trunk

is

increased by

One

the extension of the dorsal and ventral squamation.
of the pectoral fins

is

fringed with minute fulcra.

Purchased, 1866.

39857. Ventral aspect of an equally large specimen, showing the
Purchased, 1866.
paired fins without fulcra.

38107-9.

A somewhat smaller fish and two distorted specimens.
The first exhibits at least 10 branchiostegal rays on the
right side, and also the small triangular premaxilla
third shows minute fulcra on the right pelvic

;

the

fin.

Purchased, 1864.
P.

1051

Well-preserved

a.

fish

0*13 in length, distorted by crushing
Egerton Coll.

ventrally.

21504. Distorted

Purchased, 1847.

fish.

P. 6030. Fish 0-12 in length, imperfectly preserved but apparently

not distorted.

Presented by George Clifton, Esq., 1889.

38535. Slightly smaller
P. 3587.

fish, distorted ventrally.

Purchased, 1864.

Another similar specimen, labelled " Pholidophorus onychius, Ag.," in Agassiz' handwriting, but exhibiting
flank-scales with pegs as stout as those supposed to
Enniskillen Coll.

characterize P. bechei.

P. 3588,

P.

3589 a-c.
the

length,

Four specimens from 0-11
first

labelled

"Pholidophorus

to

0*067 in
latiusculus,

Ag.," in Agassiz' handwriting, the third especially wellpreserved in side view and showing

much

variation in

the length and stoutness of the articular pegs of the
flank-scales (PI.

XII.

fig. 2).

Enniskillen Coll.

36473-74, 37372 37377. Three small individuals and one 0-14 in
length, all distorted.
Purchased, 1862-63.
?

P. 153-4.

Two

small distorted specimens.

Purchased, 1880.

39859. Fish 0*075 in length, deepened anteriorly by crushing.
Purchased, 1866.

19010. Imperfect pyritized specimen, probably of
showing ring- vertebras in the caudal region.

this

species,

Purchased. 1844.
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Pholidophorus pachysomus,
[Plate XII.

fig.

Egerton.

3.]

1852. Pholidophorus pachysomus, Sir P. Egerton, Pigs.

Organic Kemains, dec.

Brit.

Type. Imperfect distorted

A

fish

vi.

;

(Mem.

British

species (? or variety) differing only

&

Descript.

Geol. Surv.), no. 4, pi. iv.

Museum.

from P.

bechei in its stouter

proportions and the relatively larger size of the scales.

Maximum

depth of trunk contained not more than three-and-a-half times in
the total length of the

fish.

Egerton's statement that the scales of the lateral line
only 30

number

founded upon the type specimen, which is proved by
later specimens to be imperfect.
As in P. bechei, the number of
is

transverse series of scales in P. pachysomus

Form.

&f

Loc.

Lower Lias

:

The following specimens were
hood

of

P. 571.

Lyme

Kegis

is

approximately 40.

Dorsetshire.
all

obtained from the neighbour-

:

Type specimen, much

fractured, crushed

and

distorted.

Egerton

28281. Pish about 0-17 in length and 0*045 in
with imperfect head, shown in PL XII.

maximum

Coll.

depth,

fig. 3.

Purchased, 1853.

35557. Smaller and more imperfect
on the right pelvic fin.

fish,

exhibiting minute fulcra

Purchased, 1858.

39855. Pine specimen 0*165 in length, with remarkably narrow
Purchased, 1866.
caudal pedicle.
P. 1049 a, b, P. 1052. Three imperfect crushed and fractured speEgerton Coll.
cimens.

36475. Distorted

1049

P.

C, d.

Purchased, 1862.

fish.

Two

specimens showing remains of the head and
Egerton

abdominal region.
38740. Small imperfect

fish 0*1 in length,

fish

probably referable to this
Purchased, 1865.

species.

A

not yet clearly distinguished from P. pachysomus also

occurs in the

Upper Lias

of

Wurtemberg, and has already been

noticed by Quenstedt (Handb. Petrefakt. 1852, p. 207,
fig.

Coll.

15, and

of this form

Der Jura, 1858,
:

p.

234).

The following

pi.

xvii.

are examples
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18510-11. Much-fractured specimen in counterpart; Upper

Lias,

The head with opercular appa-

Ohmden, Wiirtemberg.
ratus is contained more than four
depth of the trunk

much

less

times,

and the maximum

than four times in the total

The cranial roof and
length, which measures about 015.
mandibular ramus are shown to be coarsely rugose. The
dorsal fin

The

opposed to the pelvic pair.

is

much deepened.
P. 7579.

scales are

smooth, not serrated, while those of the flank are

all

Purchased, 1844.

More imperfect specimen, wanting the head

;

Ohmden.
Egerton

Pholi dophorus latins cuius,
[Plate

XIV.

fig.

Coll.

Agassiz.

3.]

1832. Pholidophorus latiusculus, L. Agassiz,

Neues Jahrb.

p. 145.

1833-44. Pholidophorus latiusculus, L. Agassiz, Poiss. Foss. vol.
pt.

ii.

pp. 9, 287.

i.

1844. Pholidophorus fusiformis, L. Agassiz,

[Fish

British

;

ibid. p.

288 (name only).

Museum.]

1850. Semionotus curtulus, 0. G. Costa, Atti Aecad. Pontan. vol. v.
p. 294, pi. vii. fig. 6, pi. viii. fig. 2 {non pi.
1853. Semionotus curtulus, 0. G. Costa, loc.

vi. figs. 4, 5).
cit.

vol. vii. p. 9,

pi.

i.

fig. 5.

1866-67. Pholidophorus latiusculus, R. Kner, Sitzungsb.

math.-naturw. CI. vol.
vol. lvi. pt.

i.

p. 903, pi.

liv. pt.
ii.

i.

p.

328,

k.

Akad. Wiss.,
and ibid.

pi. iii. figs. 2, 3,

fig. 1

1892. Pholidophorus latiusculus, F. Bassani,

Mem.

Soc. Ital. Sci. [3]

vol. ix. no. 3, p. 23.

Type. Nearly complete

A

fish.

Length of
head with opercular apparatus at least equalling the maximum
depth of the trunk, and occupying about one-quarter of the total
The rugose ornament of the head and opercular
length of the fish.
small species, attaining a length of about 0*08.

bones feeble

;

maxilla longitudinally striated.

Pelvic fins arising

considerably in advance of the middle point of the trunk, opposite
fin.
Scales large and smooth, the hinder
margin very slightly convex and not serrated several flank-series
deeper than broad.
The small specimens of Pholidophorus from the Lower Lias

the origin of the dorsal

;

of

Lyme

Regis, Dorsetshire, ascribed to P. latiusculus by Agassiz

(1844) are
p. 450).

.

now catalogued as young individuals of P. bechei {supra,
may also be added that in the two first drawings

It
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of P. latiusculus published

by Kner, the arrangement of the

scales

inaccurately shown.

is

Form.

Sf

Log.

Upper Trias

:

Seefeld, Tyrol

;

Giffoni, Prov. Salerno,

Italy.

21382. Head and trunk nearly 0*08 in length, not

much

distorted,

but showing only fragments of the paired and caudal

33987-88.

fins

;

Purchased, 1847.

Seefeld.

Two

slightly

smaller

distorted

one

specimens,

in

counterpart; Seefeld.
Presented by Sir R. I. Murchison, K.C.B., 1860.

21385-87. Three smaller distorted

fishes

;

Seefeld.

Purchased, 1847.
P. 1059, P. 1063. Five specimens, variously imperfect

Seefeld.

;

Egerton
P- 3590, P. 4417-18. Five specimens, variously imperfect

Coll.

Seefeld.

;

EnnisTcillen Coll.

33990. Large imperfect specimen, doubtfully of this species ; Seefeld.
Presented by Sir B. I. Murchison, K.C.B., 1860.
P. 516. Small fish

shown

of the natural size in PI.

XIV.

fig.

3,

intended to be the type specimen of Pholidophorus fusilabelled " Castellamare," but
formisy Agassiz, loc. cit.
;

evidently from the black shale of Giffoni.

The following small specimens are

of the

Egerton

Coll.

form named Pholido-

phorus pusillus by Agassiz (Neues Jahrb. 1832, p. 146, and Poiss.
Foss. vol. ii. pt. i. 1833-44, pp. 9, 287), and subsequently described

by R. Kner (Sitzungsb.
pt.

i.

1866,

p.

330,

from P. latiuscidus

k.

Akad. Wiss., math.-naturw.

pi. vi. fig. 2),
l
:

—

Two

small slabs with several contorted and crushed

fishes,

too imperfect to determine their form and pro-

21390-91.

portions

;

Upper

Trias,

Seefeld, Tyrol.

slenderness of these specimens depends

The apparent
upon the mode

Purchased, 1847.

of crushing.
1

CI. vol. liv.

but are not clearly distinguished

Other specimens from the Upper Trias of Lumezzane, Lombardy, are also

recorded under the

name

Semionotus curtulus by O.
(1862), p. 44, pi.

pp. 12, 22).

W. Deecke, Palreontogr.
Others appear to be included under the name of

of Pkolidophorus pusillus by

vol. xxxv. (1889), p. 136.

vii. fig. 1

G-.

Costa, Atti R. Accad. Sci. Napoli, vol.

(F. Bassani,

Mem.

vi.

Append.

Soc. Ital. Sci. [3] vol. ix. no. 3,
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P. 3585. Another slab

;

Enniskillen Coll.

Seefeld.

Three imperfect specimens from 0*04 to

P. 5989-91.

length, the

O05

in

Upper Keuper, Lunz,

in counterpart.

first

Purchased, 1889.

Austria.

Pholidophorus Strickland! ,
[Plate XIII.

Agassiz.

fig. 1.]

1844. Pholidophorus stricklandi, L. Agassiz, Poiss, Foss. vol.

ii.

pt.

i.

p. 284, pi. xlii. a. figs. 3,4.

Type. Nearly complete

A

fish

olim H. E. Strickland Collection.

;

species of small size, attaining a length of about

#

12, of slender

and graceful proportions, the dorsal much less arcuated than the
Length of head with opercular apparatus somewhat
ventral border.
exceeding the maximum depth of the trunk, which equals about
one-fifth of the total length of the fish.

Pelvic fins arising con-

siderably in advance of the middle point of the trunk, and the
dorsal fin immediately behind.

Scales large and smooth, the hinder

margin convex and not serrated
deeper than broad.
Form.

Sf

25407-8.

Loc.

A

Lower Lias

:

four longitudinal flank-series

Leicestershire

typical specimen slightly

counterpart

;

elongated by crushing, in

size, in PI.

XIII.

The

fish

is

and exhibits

fig. 1,

In the counteron the dorsal and pelvic fins are con-

the principal characters of the species.

part, the fulcra

Cunnington

spicuous.

P. 1057.

much

and Somersetshire.

Glastonbury, Somersetshire.

shown, of the natural
all

•

Head and abdominal
setshire.

region of large fish

The longitudinally

and there are traces

;

Street,

shown,
ornament on part

striated maxilla is

of a feeble ridged

of the cranial roof.

Egerton

P. 3593. Another large specimen,

paired fins

;

much

Coll.

Somer-

Coll.

fractured and wanting the

Barrow-on-Soar, Leicestershire.
Enniskillen Coll.

18387, 18390-a. Scattered remains of three fishes of moderate

size,

the second exhibiting partially calcified ring-vertebrse

Barrow-on-Soar.
Presented by

19859, 19861. Distorted

fish

Edward

Charlesworth, Esq., 1844.

about 0*075 in length, and the caudal

half of a similar specimen

;

Barrow-on-Soar.
Purchased, 1846.

—

;
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21334. Fragmentary remains of a similar

fish

;

Barrow-on-Soar.
Purchased, 1847.

A

25409.

somewhat

larger individual; Glastonbury.

Cunnington

smaller specimen, partly disturbed and distorted; Barrow-

A

36312.

Presented by Miss Wilson, 1862.

on-Soar.
P.

3593

Coll.

a.

Imperfect

fish

nearly 0*075 in length

;

Barrow-on-Soar.

EnnisMllen
P. 1055-6.

Five specimens varying in

1056

a.

and state of pre-

size

Egerton

Coll.

Part of the head and abdominal region of a large

fish,

servation
P.

Coll.

;

Barrow-on-Soar.

showing the

and the comparative
and opercular bones

striation of the maxilla

smoothness of the

cranial

roof

Egerton

Barrow-on-Soar.

Pholidophorus caudalis,
[Plate

XVIII.

Coll.

sp. nov.

figs. 1, 2.]

1844. Leptolepis caudalis, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p.

133

(undefined).

Type. Nearly complete

A

fish

British

;

Museum.

slender species, attaining a length of about 0*13.

Length

of

head with opercular apparatus somewhat exceeding the maximum
depth of the trunk, and contained about four-and-a-half times
in the total length of the fish.
feeble, the maxilla
fins

External rugose ornament very

marked with few longitudinal

striations.

Pelvic

advance of the middle point of the

arising considerably in

trunk, but nearer the anal than to the pectorals, and the dorsal
fin arising 'directly opposite.

Scales remarkably thin, the hinder

margin convex and not serrated

;

no

flank-series,

much

deeper than

broad.

Form.

Sf

Lower Lias

hoc.

:

Dorsetshire.

All the following specimens were obtained from the neighbourhood
of

Lyme

P. 3664.

Regis

:

The type specimen, shown of the natural size in PI. XVIII.
fig. 1.
The head is obliquely crushed, showing part of
the cranial roof and the

left

side.

All the opercular

elements are distinct, and there appear to be traces of
enlarged postclavicular scales.

The

ossifications in the

—
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notochordal

sheath

delicate ribs in the

are

obscurely

position of the dorsal fin

The

indicated by its supports,

is

about 13 in number, while the anal
supports, arises

and the

indicated,

abdominal region are displaced.

opposite

fin,

hinder end.

its

showing 11

The caudal

fin is distinctly

forked and exhibits some of the fulcra

on

margin.

inferior

its

fin is

The incomplete

exposed, and both pelvic

fins,

left

pectoral

with their supports,

buried in the delicate squamation.

Enniskillen Coll.

43055. Another fine specimen, displaying the fulcra on the pelvic

and caudal
scales

is

fins.

also well

The form

of

some of the abdominal

shown.

Purchased, 1871.

35561-62, 35725. Three imperfect and distorted small specimens,
displaying the delicate though completed ring-vertebrae
in the caudal region, and the stout haemal spines supPurchased, 1858-59.
porting the caudal fin.

38163-64, 38536-37. Four small specimens, variously imperfect.
Purchased, 1864.

39862, 39871.

A

similar specimen

and a larger

fish,

the latter

exhibiting 13 rays in the dorsal fin and remains of the
fulcra on the pectoral

and caudal

fins.

43007. Fish elongated by distortion.
P. 939, a-c.

Purchased, 1866.
Purchased. 1871.

Four imperfect specimens, two being
by Agassiz.

labelled " Lepto-

lepis caudalis "

P. 3662, P.

Egerton

Coll.

3664 a, P. 4370. Seven imperfect specimens, one shown
PL XVIII. fig. 2. Enniskillen Coll.

of the natural size in

P. 6067. Small fish displaying separate pleurocehtra

in

and hypocentra

the abdominal region, delicate ring- vertebrae in the

caudal region.

Presented by F. Harford, Esq., 1889.

The following specimens may perhaps be unusually large examples
of P. caudalis, but are too imperfect for certain determination

:

P. 899 a, b. Imperfect fish, originally about 0*185 in length, showing

minute fulcra on the median
cimen Lyme Eegis.
;

fins,

also a distorted spe-

Egerton

Coll.
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P. 4232. Scattered remains of a similar fish

Lyme

;

Eulcra

Hegis.

are seen on the pelvic, dorsal, and caudal fins, but none of

the scales appear to indicate a peg-and-socket articulation.
Enniskillen Coll.
P. 3702 a. Specimen deepened in abdominal region and with frag-

mentary head

;

Lyme

Enniskillen Coll.

Kegis.

Pholidophorus germanicus,

Quenstedt.

1858. Pholidophorus germanicus, F. A. Quenstedt,
pi.

xxx.

figs.

Der Jura,

p. 234,

9-11.

1891. Pholidophorus germanicus, A. S.

Woodward,

Geol. Mag. [3]

vol. viii. p. 545.

Type. Nearly complete

A large

fish

species, attaining

Tubingen University Museum.
Length of head

;

a length of about 0*3.

with opercular apparatus somewhat exceeding the

maximum

depth

which equals about one-fifth of the total length of the
The rugose ornament of the head and opercular bones very
but conspicuous maxilla and dentary longitudinally striated.

of the trunk,
fish.

fine,

;

Pelvic fins arising slightly in advance of the middle point of the
Scales large and nearly

trunk, with the dorsal fin directly opposed.

smooth, but with a faint, coarse rugosity, most conspicuous in the
caudal region
serrated

;

;

their hinder

margin

is

very slightly convex and not

at least six longitudinal flank-series

much

deeper than

broad.

Form.

Sf

Loc.

Upper Lias

:

Wiirtemberg

;

and Yorkshire.

P. 7580. Imperfectly preserved fish about 0'24 in length, with the

head-bones scattered; probably from Ohmden, WiirtemThe conspicuous rugose ornament of the cranial
berg.
roof and the radiating folds on the angle of the pre-

operculum are shown

;

and a portion

of the

P. 7581. Equally large fish

squamation

Old

well exhibited.

more imperfect and

from Ohmden.

a,braded

Old

is

Collection.

;

probably

Collection.

P. 1065. Another distorted specimen, wanting the fins and with

much abraded squamation

;

Ohmden.

Egerton

Coll.

P. 4405. Smaller imperfect, partly distorted and abraded specimen,

showing portions
Ohmden.

of

all

the fins

except the

caudal;

Enniskillen Coll.
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1065

Two

a, b, c.

much

imperfect portions of head and trunk, and a

fractured specimen

023

in length

Ohmden.

;

Egerton

19653.

A

small fish wanting the cranium and the greater part of
the

but displaying the squamation

fins,

;

Boll,

Wurtem-

Purchased, 1845.

berg.

P. 1058. Imperfect hinder half of fish

Whitby, Yorkshire.

;

are distinctly observed on the pelvic
P. 4412.

Coll.

Much

Fulcra

Egerton

fin.

Coll.

abraded and fractured specimen, about 0*235 in

showing the general proportions of the

length,

fish

Whitby.

Enniskillen Coll.

Two

portions of the head and abdominal region, and

P. 1058 a-C.

an imperfect

fish

showing the ventral aspect; Whitby.

Portions of the ornament of the head and opercular bones

Egerton

are well exhibited.
P. 4406.

Posterior abdominal and caudal region

;

Coll.

Whitby.
Enniskillen Coll.

P. 3704.

Head and
Upper

anterior flank-scales, probably of this species

The

Lias, Ilminster.

rugae of the dentary

;

and

maxilla, so far as shown, are less regularly longitudinal

than usual

while those of the anterior flank-scales are

;

arranged in slightly radiating striations

The

hinder border.

and

and the wavy median suture

frontals,

branching sensory canal

is

British

j

Davies, Geol. Mag. [3] vol.

iv.

W.

Davies,

ibid. p.

fig. 1.

[Im-

Damon,

Geol.

338, pi. x.

W.

Davies, in R.

ed. 3, Suppl. pi. xix. fig. 1.

Type. Imperfect

A

W.

Davies.

Museum.]

1888. Pholidophorus purbeckensis,

Weymouth,

Upper

2-4.

1887. Pholidophorus brevis,
perfect fish

;

Tesson Coll.

1887. Pholidophorus purbeckensis,
pi. x. figs.

while the

probably of this species

fin,

Normandy.

Pholidophorus purbeckensis,
337,

;

Enniskillen Coll.

32452. Caudal pedicle and

p.

the

distinct on the lower posterior

suborbital plate.

Lias, Caen,

towards

roof of the skull exhibits the parietals

fish

;

British

Museum.

small species, attaining a length of about 0*09.

head with opercular apparatus about equal to the

Length

maximum

of

depth
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of the trunk,

Head and

and nearly one-quarter the

total length of the fish.

Fulcra remarkably large

opercular bones feebly rugose.

and stout on

the

all

Pelvic fins arising

fins.

much

in advance of

the middle point of the trunk, and the dorsal opposed to the space

between these and the anal. Scales large and smooth, the hinder
margin not serrated; four longitudinal flank-series deeper than
broad, and that of the lateral line unusually deepened.
Form, fy Log. Purbeckian Dorsetshire.
:

P. 6171.

Type specimen figured
Suppl.

pi.

xix.

fig. 1,

3

vol. iv. pi. x. fig.

The

in

and

Damon's Geol. Weymouth, ed. 3,
scales figured in Geol. Mag. [3]

Lower Purbeck,

;

Isle of Portland.

dorsal border in advance of the dorsal fin is apparently

Damon

destroyed and removed.

40635.

Coll.

A much-crushed specimen, in counterpart, imperfectly shown
in Geol.

Mag.

[3] vol. iv. pi. x.

The large

Isle of Portland.

fig.

2

Lower Purbeck,

;

fulcra on the dorsal fin are

well shown, and the squamation

is

much

fractured.

Purchased, 1867.
P. 1074. Fish

much

shortened and deepened by crushing, as indi-

cated by the displaced dorsal fin

Weymouth.

near

This

called P. brevis of

W.

;

LT pper Purbeck, Upway,

the type specimen of the so-

is

Davies

;

and acutely-pointed small

sometimes uncinate, are conspicuous in the region
the mouth.
Egerton Coll.

teeth,
of

P. 3607. Imperfect
p.

339

;

head and abdominal region, noticed

loc. cit. 1887,
EnnisHllen Coll.

Upway.

P. 1073. Fragmentary fish

;

Upway.

P. 6376. Very imperfect trunk

;

Egerton

locality uncertain.

Pholidophorus higginsi,

Coll.

Beckles Coll.

Egerton.

1854-55. Pholidophorus higginsi, Sir P. Egerton, Ann. Mag. Nat. Hist.
[2] vol.
dec.

435, and Figs. & Descript. Brit. Organic Remains,
(Mem. Geol. Surv.), no. 7, p. 1, pi. vii. figs. 1-5.

xiii. p.

viii.

1854-55. Pholidophorus nitidus, Sir P. Egerton,
p. 3, pi. vii. figs.

Bristol

6-8.

ibid. p. 435, and ibid.
[Imperfect head and portion of trunk

Museum.]

1876. Pholidophorus mottiana,

W.

J.

Harrison, Quart. Journ. Geol,
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Soc. vol. xxxii. p. 215 (name only).

[Imperfect

-fish

Leicester

;

Museum.]
1889. Pholidophorus nitidus,

&

Phil. Soc. n.

A.

S.

Woodward,

Trans. Leicester Lit.

pt. xi. p. 22.

Head and abdominal region, wanting fins

Type.

A

s.,

;

Museum.

British

very small species, apparently not exceeding 0-065 in length.

Head with

opercular apparatus occupying one-quarter of the total

length of the fish

;

maximum

depth

of

the trunk also equalling

the total length, and the caudal pedicle

one-quarter of

External bones coated with smooth ganoine.

Dorsal

fin

robust.

opposed

which is situated at the middle point of the
and smooth, the hinder margin slightly
convex, scarcely serrated, but sometimes provided with from one
to the pelvic pair,

trunk.

large

Scales

acuminate denticles

to four slender

conspicuous

;

;

course of lateral line very

much deeper

four longitudinal series of flank- scales

than broad.

In the original definition

Egerton seems

of this species,

to

have

been misled by the distortion of the type specimen, and thus
supposed the relative size of the head and depth of the trunk
of the fish to be much greater than now
Erom an examination of all the known

writer

is

proves to be the case.
specimens, the present

convinced that the above amended definition

a correct

is

expression of the facts.

Form.
P. 578.

Sf

Loc. Rhsetic

Gloucestershire and Leicestershire.

:

Type specimen, deepened by crushing

in the

abdominal

region, wanting the greater portion of the cranium

caudal region

;

from the Cotham Marble, Aust

Bristol.

P. 3592. Imperfect

fish,

with traces

of the dorsal

but wanting the anal and caudal

Aust
P. 3592

a.

fins

;

and

Cliff,

near

Egerton

Coll.

and paired

fins,

Cotham Marble,
Ennislallen Coll.

Cliff.

Group of remains of four

associated large individuals,

each wanting the hinder portion of the

Marble, Aust

41279. Three portions

of

tail;

Cotham

EnnisJcillen Coll.

Cliff.

trunk and a block of scattered scales;

Cotham Marble, Aust

Purchased, 1869.

Cliff.

by the present writer, loc.
Paper Shales, Wigston, near Leicester. These

P. 5932-33. Three specimens, described
cit.

1889

fossils

;

comprise the greater portion of the head and

trunk with the paired and anal

fins

;

also

an imperfect

—
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trunk with the dorsal, anal, and part of the caudal fins
and a caudal pedicle with some well-preserved scales and
;

the greater portion of the caudal

fin.

Presented by Edivarcl Wilson, Esq., 1889.

The following specimen indicates

either an unusually large indi-

vidual of Pholidophorus higginsi or an allied species

:

41281. Portion of abdominal squamation with fragments of the
paired fins; Rhsetic (Cotham Marble), Aust Cliff, near
Purchased* 1869.

Bristol.

Pholidophorus crenulatus,
[Plate XII.
1843. Pholidophorus crenulatus,

Egerton.

fig. 6.]

Sir

Egerton,

P.

Proc.

Geol.

Soc.

vol. iv. p. 184.

1852. Pholidophorus crenulatus, Sir P. Egerton, Figs.

&

Descript,

Organic Remains, dec. vi. (Mem. Geol. Surv.), no. 5,
1887. Isopholis crenulatus, K. A. von Zittel, Handb. Palasont.
Brit.

pi. v.

vol.

iii.

p. 216.

1890. Pholidophorus crenulatus,

Woodward &

Sherborn, Catal. Brit.

Foss. Vertebrata, p. 146.

Two

Type.

A

imperfect fishes

;

British

Museum.

species of slender proportions, attaining a length of about 0*15.

Length of head with opercular apparatus equalling the maximum
depth of the trunk and one-fifth of the total length of the fish. The
rugose ornament of the head and opercular bones very feeble or
absent

maxilla comparatively robust

;

orbitals

marked with

—

this,

the dentary, and sub-

delicate longitudinal striations

;

angle of the

preoperculum with sparse, short, radiating ridges.
Pelvic fins
arising at a point twice as far from the caudal as from the pectoral
extremity of the trunk
pelvic

and anal

fins.

dorsal fin opposed to the space between the

;

Scales of moderate size, the hinder

coarsely crenulated, the anterior, inferior,

margin
and superior borders with

a few fine parallel ridges of ganoine corresponding
growth flank-scales little deeper than broad.
Form. Sf hoc. Lower Lias Dorsetshire.

to the lines of

;

:

The two type specimens, described and

P. 572-3.
1

P.

1046

a.

852

;

Lyme

figured

loc. cit.

Egerton

Regis.

Fine specimen 0*15 in length, shown of the natural
in PI. XII.
(v.)

fig.

6

;

Lyme

Regis.

Coll.

size

Traces of ring-vertebra)

occur in the abdominal region.

Egerton

Coll.
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41857. Another large imperfect
lateral aspect

;

Lyme

fish,

displayed from the ventro-

Purchased, 1870.

Regis.

38110. Large distorted specimen, dorsal aspect, showing vertebral
rings in the abdominal region Lyme Regis.
The course
;

of the lateral line

region

is

on the cranial roof in the interorbital

marked by few transversely elongated

bosses.

Purchased, 1864.

0-12 in length,

P. 421. Specimen

median

fins

;

Lyme

showing

the fulcra on the

Regis.

Presented by F.

Seymour Haden,

Esq., 1882.

P. 1046 b. Equally large fish wanting the dorsal fin and the upper
lobe of the caudal fin

;

Lyme

Egerton

Regis.

Coll.

38534, 38730, 38738. Three fishes about 0-115 in length, the
much broken in the region of the head Lyme Regis.

first

In

;

the

first

specimen the fulcra of the right pectoral

united.

Two

distorted

;

are

and have the appearance of being firmly
Purchased, 1864-65.

conspicuous

47461, 47466.

fin

equally large fishes, somewhat imperfect and

Lyme

Regis.

Purchased, 1876.

48008-10. Two small fishes 0*092 and 0*105 in length respectively,
and a larger distorted fish, ventro-lateral aspect; Lyme
Purchased, 1877.

Regis.
P. 3595, P.

4415-16. Four typical specimens, from 0*09

in length

36313.

A

;

Lyme

Regis.

to

0*125

Enniskillen Coll.

much-abraded imperfect large specimen, wanting the
median fins, probably of this species ; Lyme Regis.
Presented by Miss Wilson, 1862.

Pholidophorus limbatus,
[Plate XII.

Agassiz.

fig. 7.]

1833-44. Pholidophorus limbatus, L. Agassiz, Poiss. Foss. vol.
pp. 9, 282,

pi.

xxxvii.

figs.

ii.

pt.

i.

1-5.

Type. Distorted specimens of trunk.

A

species of moderate size, attaining a length of about 0*18-0*2.

Length

of

maximum

head with opercular apparatus almost as great as the
depth of the trunk, and contained four-and-a-half times

in the total length of the fish.

and opercular bones very

The rugose ornament of the head

feeble or absent

;

maxilla comparatively
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and

robust,

preoperculum with few

delicate

striations

longitudinal

its

angle

;

the

of

Pelvic fins arising

short, radiating ridges.

far in advance of the middle point of the trunk,

and the dorsal

opposed to the space between the pelvic and anal

fins.'

fin

Scales

large and smooth, the hinder margin strongly though finely serrated,
and the sharp points passing into conspicuous crenulations when the

surface

is

partly abraded

:

five longitudinal flank-series

deeper than

broad.

Form.

$

Loc.

Lower Lias

Dorsetshire.

:

P. 1047. Nearly complete fish 0*18 in length,
size

in PI. XII.

7

fig.

Lyme

;

shown of the natural
The maxilla and

Eegis.

two supramaxillaries are well shown, and all the opercular
elements are distinguishable, with some branchiostegal
The small pectoral fins are nearly complete,
rays below.
and exhibit very delicate, slender fulcra and remains of
the pelvic, anal, and dorsal fins indicate their precise
The caudal fin is complete, and both
relative positions.
The
this and the dorsal are conspicuously fulcrated.
;

squamation

is

may be called
on the upper border of the caudal

well preserved, and attention

to the large ridge-scale

Egerton

pedicle.

P. 3596.

Coll.

Large fish displayed from the ventro -lateral aspect,
wanting the greater portion of the head and caudal fin,
and the dorsal part of the trunk Lyme Eegis. Minute
fulcra are distinctly shown on the pelvic fins, and somewhat larger fulcra on the anal fin. One enlarged median
ventral scale and a pair of smaller scales behind evidently
denote the position of the anus immediately in front of
;

the anal

36472.

A

EnnisMllen

fin.

smaller specimen,

pelvic fins

;

Lyme

much broken but wanting

Eegis.

Coll.

only the

Purchased, 1862.

38531-32. Fish about 0*16 in length, wanting the anterior half of
the head, and another distorted specimen
Lyme Eegis.
;

The operculum, suboperculum, and preoperculum
with short radiating ridges) are well shown in the
specimen

;

a clavicle

is

(this
first

displayed in both.

Purchased, 1864.

41906. Imperfectly preserved

fish

0*145 in length

;

Lyme

Eegis.

Purchased, 1870.
Pi.RT in.

2 H
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1047

a, b, c.

Two

imperfect specimens of moderate

well-preserved caudal half of another

fish

;

size,

Lyme

and the
Eegis.

Egerton Coll.
P. 3632, P. 4410. Imperfect trunk with well-preserved squamation,

and remains of a small

fish

Lyme

;

Eegis.
EnnisJcillen Coll.

48041. Hinder portion of head and the greater part
region, with pectoral fins
Lyme Regis.

of the

abdominal

;

John Brown
P. 7582. Imperfect skeleton probably of this species

The very

delicate ring-vertebras are

;

Lyme

Coll.

Regis.

shown, and the com-

paratively small ridge-scale on the caudal pedicle.

Fulcra

are seen on the paired fins, and one pelvic basipterygium
is

preserved.

History unknown.

Pholidophorus hartmanni,
[Plate XII.

Egerton.

figs. 4, 5.]

1843. Pholidophorus hartmanni, Sir P. Egerton, Proc. Geol. Soc. vol.

iv.

p. 184.

Type. Small distorted fish

A

;

Museum.

British

species of moderate size, attaining a length

of about 0*17.
head with opercular apparatus greater than the maximum
depth of the trunk, and occupying more than one-quarter of the
The rugose ornament of the head and
total length of the fish.

Length

of

opercular bones very feeble or absent

;

maxilla comparatively robust,

ornamented with delicate, longitudinally directed rugae preoperculum with few short, radiating ridges. Pelvic fins arising far in
advance of the middle point of the trunk, and opposed to the dorsal
fin.
Scales of moderate size, smooth, the hinder margin strongly
though finely serrated, and the sharp points passing into con;

spicuous crennlations

when

the surface

is

partly abraded

;

about six

longitudinal flank-series deeper than broad; lateral line forming

a feeble ridge.

Form.
P. 605.

Sf

Loc.

Upper Lias

:

Wiirtemberg.

The type specimen, a small fish distorted anteriorly, wanting
the head, and shown of the natural size in PI. XII. fig. 4
Ohmden. Of the fins only parts of the dorsal and caudal
;

remain

;

but the characters of the squamation are well

displayed.

Egerton

Coll.
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P. 3591.

Two

specimens about 0*095 in length, with imperfect
head and squamation, but showing parts of all the fins ;

Ohmden.

Enniskillen Coll.

22520, 22527. Pish about 0*12 in length, in counterpart, wanting
the greater part of the head and deepened by distortion in

the anterior abdominal region

19653. Abraded remains

of a large fish

Purchased. 1848.

Boll.

;

0*155 in length

;

Boll.

Purchased, 1845.

19653

a.

Remains of head and trunk of a similar fish, much disturbed and abraded Boll. The jaws and opercular bones
are shown of the natural size in PI. XII. fig. 5.
;

Purchased, 1845.

22533. Another large imperfect specimen
P. 3591 a. Portion of small trunk

:

•

Purchased, 1848.

Boll.

Ohmden.

Enniskillen Coll.

Pholidophorus macrocephalus,

Agassiz.

1834-44. Pholidophorus macrocephalus, L. Agassiz, Poiss. Foss. vol.
pt.

i.

ii.

p. 274, pi. xl.

1843-44. Pholidophorus

striolaris,

p. 277, pi. xxxviii. fig. 4.

L. Agassiz (ex Miinster, MS.),

[Imperfect small fish

ibid.

Palasontological

;

Museum, Munich.]
1839-44. Pholidophorus latus, L. Agassiz,
fect fish

;

Palseontological

ibid. p.

278, pi.

xli.

[Imper-

Museum, Munich.]

1844. Pholidophorus taxis, L. Agassiz, ibid. p. 287.
1844. Pholidophorus radians, L. Agassiz, ibid. p. 287.

1844. Pholidophorus uraeoides, L. Agassiz,

ibid. p.

287.

1842. Caturus intermedins, G. von Miinster, Neues Jahrb. p. 44.
perfect fish
Palaeontological Museum, Munich.]

[Im-

;

1848. Pholidophorus macrocephalus, C. G. Giebel,

Fauna der Vorwelt,

Fische, p. 205.

1848. Pholidophorus radians, uraeoides, striolaris, taxis, latus, C. G.
Giebel, ibid. pp. 205, 207.

1852. Pholidophorus latus— P. macrocephalus, F. A. Quenstedt, Handb.
Petrefakt. p. 208.

1858. Pholidophorus latus, F. A. Quenstedt, Der Jura, p. 810,
fig.

pi. c.

11.

1863. Pholidophorus macrocephalus, A. Wagner,

Wiss., math.-phys. CI. vol.

ix. p.

Abh.

k.

bay. Akad.

660.

1863. Pholidophorus striolaris= immature P. macrocephalus, A.
ibid. p. 661.

1863. Pholidophorus radians, A.

Wagner,

ibid. p.

662.

2h2

Wagner,

;
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1881. Pholidophorus magnus, B. Vetter, Mittheil. k. mineral.-geol. Mus.
pt. iv. p. 68.
[A new collective name given to the species
which the above synonymy applies.]
1887. Pholidophorus striolaris, K. A. von Zittel, Handb. Palaeont.

Dresden,
to

vol.

iii.

226, 227.

p. 214, figs.

Type. Imperfect

with scattered squamation

fish

;

Palseontological

Museum, Munich.

A large

Length
robust species, attaining a length of about 04.
head with opercular apparatus somewhat less than the maximum
depth of the trunk, which equals about one-quarter of the total
length of the fish. Head and opercular bones very finely rugose
maxilla very conspicuously ornamented, the rugse chiefly longitudinal
and in part reticulated angle of preoperculum with feeble radiating
of

;

;

teeth comparatively robust, obtusely pointed.

ridges;

very stout, smooth or delicately rugose
fins arising far in

;

Fin-rays

fulcra conspicuous.

Pelvic

advance of the middle point of the trunk, and the

dorsal fin opposed to

them.

Scales large, ornamented with fine

oblique striations, more or less radiating, and terminating at the

hinder margin in prominent denticulations

than broad

scales deeper

;

;

several series of flank-

the orifices of the lateral line incon-

and the ornament on the caudal region becoming feeble.
The synonymy of this species is given in accordance with the
Very probably there must also
researches of Wagner and Yetter.
spicuous,

be added to it the name of Pholidophorus microps, given to a
small fish from Solenhofen in the Palaeontological Museum, Munich
(L. Agassiz, Poiss. Foss. vol.
fig.

1

;

A. "Wagner, Abh.

666

p.

1881, pp. 60, 70).

Form.

<$f

Log.

P. 5542. Fine

i. 1833-44, pp. 9, 275, pi. xxxviii.
Akad. Wiss., math.-phys. CI. vol. ix.

pt.

B. Vetter, Mittheil. k. mineral. -geol. Mus. Dresden,

1863,
pt. iv.

;

ii.

k. bay.

Lower Kimmeridgian (Lithographic Stone): Bavaria.
specimen, about 0'39 in length, perhaps a

elongated by distortion
skeleton of the trunk

Eichstadt.

;

is

little

Part of the axial

displayed and coprolitic matter

indicates the remote situation of the anus.

By
37082. Fragmentary distorted large

fish,

exchange, 1888.

displaying the caudal

fin,

and showing the absence of completed ring-vertebrae
Solenhofen.

;

Haberlein Coll.

36004-5. Scattered remains of a large fish, in counterpart, showing
branching of sensory canal on lower suborbital plate, also
comprising the enlarged ridge-scale on the caudal pedicle
Solenhofen.

Haberlein

Coll.

;
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P.

1070

—

Scattered

a.

remains of two other

Many

Solenhofen.

dentigerous bone in the
the minnte teeth

first

specimen exhibits some of

a few stout dorsal and pelvic fin-rays

;

Egerton Coll.

Large head, in counterpart, probably of

P. 1066, P. 3582.
;

this

The preoperculum does not exhibit

Solenhofen.

radiating ridges.

Egerion

Sf

Enniskillen Colls.

P. 3584. Imperfect trunk of a large fish, displaying the caudal

Solenhofen.
P. 3647.

;

shown, and a

also occur.

species

specimens

large

scales are well

of the

fin

Enniskillen Coll.

Remains of a large

fish

Solenhofen.

;

Enniskillen Coll.

P. 3581. Greater part of the trunk of another large fish, with well-

preserved squamation

The

Eichstadt.

;

stout dorsal fin-

rays are feebly rugose.
P.

1070

b.

Enniskillen Coll.

Mandibular ramus, pelvic bone,

scales of a large fish

;

and scattered

fin-rays,

Egerton

Solenhofen.

22508. Imperfect contorted specimen about 0-21

in length

Coll.

Solen-

;

Purchased, 1848.

hofen.

37073, 37091, 37805-07. Five specimens from 0-2 to 0-22 in length,
three being in counterpart and exhibiting
characters of the species

Two

37033, 37037.

;

imperfect fishes

P. 1070.

Fragmentary specimen

P. 1067.

Eemains

of

;

Solenhofen.
;

Solenhofen.

Solenhofen.

all

the principal

Hdberlein

Coll.

Hdberlein

Coll.

Egerton

Coll.

head and squamation, moderate size

;

Eichstadt.

Egerton
P.

1067

a, b,

A

P. 1084.

smaller fishes

;

similar specimen

Coll.

and portions of two

Solenhofen.

Egerton

P. 1085. Scattered remains of small head and squamation

brunn, near Eichstadt.

;

Coll.

Moritz-

Egerton Coll.

P. 3603. Imperfect portion of head and abdominal region, of small
size

P.

3582

a, P.

;

Eichstadt.

3603

a, b.

Enniskillen Coll.
Scattered remains of

two small

fishes

part of the caudal squamation of a third specimen
hofen.

;

and

Solen-

Enniskillen Coll.
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P. 1068. Scattered remains of a small fish, probably of this species,
labelled " Pholidophorus latus, Agass.," by Agassiz
Solen;

Egerton

hofen.

Pholidophorus similis,
[Plate XIII.

Type. Nearly complete

A

fish

;

Coll.

sp. nov.

fig. 2.]

British

Museum.

Length of head with opercular
apparatus nearly equalling the maximum depth of the trunk, which
is contained from four- and- a-half to five times in the total length
of the fish.
Head and opercular bones very finely rugose. Fin-rays
Pelvic fins arising far in advance of the middle
stout and smooth.
point of the trunk, and the dorsal fin opposed to them.
Scales large,
ornamented with fine oblique striations, more or less radiating, and
terminating at the hinder margin in denticulations several series
species of

moderate

size.

;

of flank-scales deeper than broad

;

the orifices of the lateral line

inconspicuous.

Form.

Sr

Loc.

Lower Kimmeridgian (Lithographic Stone)

:

Ain,

France.

Type specimen, wanting the anterior half
shown of the natural size in PI. XIII. fig. 2

P. 1083.

squamation and caudal

fin are well

of the head,

The

Cirin.

;

shown, and portions

of all the other fins occur, the dorsal being evidently dis-

placed a

little

upper border

forwards.

of the

The

large ridge-scale on

caudal pedicle

is

Egerton

Pholidophorus granulatus,

the

especially prominent.
Coll.

Egerton.

1854. Pholidophorus granulatus, Sir P. Egerton, Ann. Mag. Nat. Hist.
[2] vol. xiii. p. 434.

1855. Pholidophorus granulatus, Sir P. Egerton, Figs.

Organic Eemains, dec.

viii.

(Mem. Geol.

&

Descript. Brit.

Surv.), no. 4, pi. iv.

figs. 1, 2.

Type. Fish wanting caudal fin: Dorset County

Museum, Dor-

chester.

A large robust species, attaining a length of about 0*3. Maximum
depth of trunk equalling about one-third of the total length of the
fish.

Head and

opercular bones finely tuberculated or rugose, the

tuberculations extending upon the dorsal scales of the abdominal
region.

Fin-rays smooth and stout;

fins arising far in

the dorsal

fin

fulcra conspicuous.

Pelvic

advance of the middle point of the trunk, and

opposed to them.

Scales large, ornamented with very
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at the hinder

and terminating

fine oblique ridges, slightly radiating

margin in delicate serrations several series
than broad lateral line inconspicuous.
Form. Sf Loc. Purbeckian Dorsetshire.
;

of flank-scales deeper

;

:

P. 3605.

Roof

of

cranium and greater portion

squamation

Enniskillen Coll.

and trunk

P. 6379. Imperfect large head

squamation

of trunk, displaying

Swanage.

;

Much

Swanage.

;

of the

well displayed, while the left operculum

is

As

and suboperculum are shown from within.

in the

preceding specimen, some of the ribs and neural arches of
the abdominal region are exhibited, without any trace of
Beckles Coll.

vertebral rings.

6378

P.

Portion of a small individual, with some well-preserved

a.

scales;

Swanage.

Beckles Coll.

Pholidophorus ovatus, Wagner.
Wagner, Abh.

1863. Pholidophorus ovatus, A.

math.-phys. CI. vol.

Akad.

k. bay.

W

T

iss.,

666.

ix. p.

Type. Fish with imperfect median

fins

;

Palu3ontological

Museum,

Munich.

A

robust species attaining a length of about 016, not yet clearly

distinguished from P. granulatus, but perhaps with a

deepened trunk.

Form.

6f

Fins and scales as in the

somewhat

less

last species.

Lower Kimmeridgian (Lithographic Stone): Bavaria

Loc.

1
.

P. 1080. Well-preserved trunk with squamation displayed from the

inner aspect

;

Kelheim.

All the fins are shown, except

the pectorals, of which only the distal extremity remains.

Egerton

Pholidophorus ornatus,

Agassiz.

1843-44. Pholidophorus ornatus, L. Agassiz, Poiss. Foss.
p.

280,

pi.

xxxvii.

Coll.

vol.

ii.

pt.

i.

figs. 6, 7.

1855. Pholidophorus ornatus, Sir P. Egerton, Figs.

Organic Bemains, dec.

viii.

(Mem. Geol.

&

Descript. Brit.

Surv.), no. 4, p. 1, pi. iv.

fig. 3.

Type. Caudal region of

A

fish

;

opercular apparatus occupying
total length of the fish,
1

British

Museum.

robust species, attaining a length of about 0-2.

and the

much

less

Head with

than one-quarter of the

maximum depth of the trunk equalling

Also recorded from Cirin, Ain, France, by A. Wagner, Gelehrte Anzeig.

k. bay.

Akad. Wiss. 1860,

p. 102.
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one-quarter of the same total length.

All the head and opercular

bones smooth or very feebly rugose in part
with indications of radiating ridges

;

angle of preoperculum

;

maxilla not

teeth comparatively robust, obtusely pointed.
stout

;

much

arched

;

Fin-rays smooth and

Pelvic fins arising far in advance of the

fulcra conspicuous.

middle point of the trunk, and the dorsal

fin

opposed to them.

Scales large, ornamented with coarse oblique ridges, slightly radiating,

and terminating
tions
of

;

the

pedicle

at the hinder

margin in very prominent denticula-

several series of flank-scales deeper than broad
lateral

line

;

the orifices

prominent, forming a ridge on the caudal

the ornament on the caudal region becoming feeble.

;

Form.

Sf

Loc. Purbeckian

Dorsetshire.

:

P. 7583. Imperfect caudal region, the type specimen described and

Swan age. Agassiz' determishown by Egerton (loc. cit.) to be
due to a misinterpretation of some broken scales and
inaccurate drawing.
The enlarged scale at the base of
figured by Agassiz,

loc. cit.

nation of the dorsal

;

is

the upper caudal lobe

is

pointed at each extremity and

very feebly rugose.

43038. Greater portion

offish,

Mantell

Coll.

much crushed and distorted Swanage.
;

Purchased, 1871.
P. 6378. Another fine specimen,

somewhat

distorted, the chief basis

for the proportions of the fish given in the above diagnosis

Swanage.

28445-46.

Two more

imperfect specimens, displaying parts of the

head-bones and squamation
P. 4411.

;

Beckles Coll.

;

Swanage.

Cunnington

Coll.

Eemains of head with well-preserved abdominal flankscales, and part of the axial skeleton of the caudal region
Swanage. The neural and haemal arches in the caudal
region are short, robust, and much inclined backwards,
and the vertebrae are delicate broad rings, possibly divided
into hypocentral and pleurocentral pieces.
Enniskillen Coll.

P.

3605

a.

Heed and abdominal region, ventral and partly lateral
Swanage. The nearly smooth maxillae and den-

aspect
taries,

;

with their regular series of obtusely pointed teeth,

are well

shown

;

and

fulcra are conspicuous both on the

pectoral and pelvic fins.
P, 1075. Crushed portion of caudal region

Enniskillen Coll.
;

Upway, near Weymouth.
Egerton

Coll.
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Pholidophorus micronyx,
[Plate XIII.

Agassiz.

fig. 3.]

1838-44. Pholidophorus micronyx, L. Agassiz, Poiss. Foss. vol.
p.

279, pi.

1838-44. Pholidophorus intermedins, L. Agassiz
ibid. p.

ii.

pt.

i.

xlii. fig. 1.

279,

pi. xlii. fig. 3.

MS.),

{ex Minister,

[Imperfect small fish

Palasontological

;

Museum, Munich.]
Caturus brevis, T. C. Winkler, Descript. Poiss. Foss. Solenhofen (Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv.), p. 63,
fig. 11.
[Imperfect fish Teyler Museum, Haarlem.]

(?) 1861.

;

1863. Pholidophorus micronyx, A.

math.-phys. CI. vol.

ix. p.

Wagner, Abh.

k. bay.

Akad.

W

T

iss.,

666.

1881. Pholidophorus micronyx, B. Vetter, Mittheil. k. mineral.-geol.

Mus. Dresden, pt. iv. pp. 62, 110.
1887. Pholidophorus micronyx, K. A. von Zittel,
vol.

iii.

p.

215,

fig.

Type. Imperfect fish

Handb. Palseont.

228.
;

Palaeontological

Museum, Munich, and

Woodwardian Museum, Cambridge.

A species as

yet imperfectly distinguished from P. ornatus, appar-

and somewhat
more slender form of the trunk.
Form. 4" Loc. Lower Kimmeridgian (Lithographic Stone): Bavaria.

ently only differing from the latter in its smaller size

P. 1071.

Fish about 0-115 in length, imperfect anteriorly and

wanting the greater part of the dorsal and anal fins ;
Kelheim. The maxilla is not much arched, while both
this, the facial and opercular bones are nearly smooth.

The anterior pelvic fin-rays are broad and flattened,
with a fringe of conspicuous fulcra (shown of three times
the natural size in
of scales

PL XIII.

fig.

3

b).

About

five

rows

on the flank are deeper than broad, and some of

those at the beginning of the caudal region are
three times the natural size in PI. XIII.

fig.

3

a.

shown of
In the

hinder half of the caudal region the lateral line forms

The enlarged

a very prominent ridge.
of the upper caudal lobe

is

scale at the base

pointed in front, obtuse behind,

and finely ornamented with striae of ganoine radiating
from the longitudinal middle line.
Egerton Coll.
P. 1078, P. 3600.

More imperfect specimen,

in counterpart,

showing

inner face of squamation, and separate pleurocentra and

hypocentra in the axial skeleton, also delicate short ribs
Kelheim.

Egerton

cf-

EnnisJcillm Colls.

474

ArilNOPIERrGlI.

Imperfect

37101.

about 0-15 in

fish

ornament

;

length,

displaying

P. 3601. Smaller imperfect

probably of this species

fish,

scale-

Haberlein

Solenhofen.

;

Coll.

Kelheim.

Enniskillen Coll.

Pholidophorus

(?)

gregarius, A.

N.

Wales, Palseont. no.

S.

Type. Imperfect fish

A

Woodward.

Surv. N. S. Wales, Sydney.

Length

small species attaining a length of about 0*05.

with opercular apparatus about equal

and occupying one-fifth

trunk,

Geol. Surv.

4, p. 44, pi. \i. figs. 6-10.

Museum of Geol.

;

S.

Woodward, Mem.

1890. Pholidophorus gregarius, A. S.

maximum

to the

the total length of

of

of

head

depth of the
the

fish.

External bones feebly rugose.

Pelvic fins arising slightly nearer

to the anal than to the pectorals

;

dorsal fin with 12 rays, arising

considerably behind the pelvic pair
its

;

anal

origin opposite the middle of the dorsal

fin smaller,
;

caudal

with 8 rays,

with only 14

and smooth, not serrated
four longitudinal
two or three enlarged oval
the origin of the median fins
lateral line forming

Scales large

rays.

flank-series

fin

;

much deeper than broad

ridge-scales at

;

;

a conspicuous ridge.

Form.
Trias)

<Sf

Loc.

Gosford,

:

Lower Hawkesbury-Wianamatta

New

Series

(Upper

South Wales.

P. 6279. Imperfect fish

By

Gosford.

;

Pholidophorus

(?)

dubius, A.

S.

exchange, 1890.

Woodward.

1890. Peltopleurus (?) dubius, A. S. Woodward, Mem. Geol. Surv.
N. S. Wales, Palseont. no. 4, p. 47, pi. vi. figs. 4, 5.

Type. Imperfect

A very

fish

;

Museum

of Geol. Surv. N. S. Wales, Sydney.

stout small species, about 0*06 in length.

Length

of

head

with opercular apparatus contained about four-and-a-half times, and

maximum
fish.

depth of trunk three times in the total length of the

Pelvic fins

somewhat nearer

to the anal than to the pectorals

;

dorsal fin with about 11 rays, arising just in advance of the anal,

which is slightly smaller caudal fin with at least 16 rays. Scales
large and smooth, possibly with fine serrations.
Form. Sf Loc. Lower Hawkesbury-Wianamatta Series (Upper
;

Trias)

:

Gosford,

New

South Wales.

P. 6278. Crushed specimen

;

Gosford.

By

exchange, 1890.

P. 6274. Another imperfect specimen associated with Pristisomus
latus

;

Gosford.

By

exchange, 1890.
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The following specimens
determination

specific

Pholidophorus are too imperfect for

of

:

P. 5992. Imperfect fish wanting the greater part of the

0*05 in length

airy about

Upper

;

fins,

origin-

Lunz, Lower

Trias,

Purchased, 1889.

Austrian Alps.

32451. Small imperfect trunk, with strongly pectinated abdominal
flank-scales

Upper

;

Lias, Caen,

Normandy.

Tesson Coll.

P. 4419. Imperfect fish about 0*12 in length, with serrated scales

and those of flank much deepen ed

;

Upper

Wiirtemberg.
P. 3597. Cranial roof described

Pholidoj>horus minor
pt.

i.

Lias,

Ohmden,

Enniskillen Coll.

(1843-44),

and figured as the type specimen of
by L. Agassiz, Poiss. Loss. yol. ii.

p.

286,

pi.

xlii. a.

5

fig.

Bathonian

;

(Stonesfield Slate), Stonesfield, Oxfordshire.

Enniskillen Coll.
P. 1072. Similar cranial roof and

a detached scale

;

Stonesfield

Egerton

Slate.

Coll.

26471. Large specimen, ventral aspect, closely resembling Pholidophorus macrocephalus Oxford Clay, Christian Malford,
;

Purchased, 1851.

Wiltshire.

26471

a.

Eemains of head and anterior squamation of similar

P. 4265, P. 4634. Scattered remains of similar

specimen

Christian Malford.

;

32579. Imperfect head, pectoral
Clay, Dives,
P. 3686. Imperfect

fish

;

Purchased, 1851.

Christian Malford.

fins,

and a smaller

fish,

Enniskillen Coll.

and anterior

scales

Normandy.

;

Oxford

Tesson Coll.

head and anterior scales of a large species

Kimmeridge Clay, KimmeNot less than 18 pairs of branchiostegal
rays are seen between the mandibular rami.
resembling P. macrocephalus

;

ridge, Dorsetshire.

Enniskillen Coll.
P. 4687. Imperfect

fish, chiefly

shown

in impression

Stone, Cirin, Ain, Prance.

;

Lithographic

Purchased, 1884.

The following specimens are doubtfully determined, but present
no characters by which they can be distinguished from Pholidophorus
:

P. 603.

—

Type specimen
Proc. Geol.

of the so-called

Soc.

vol.

iv.

Semionotus minutus (Egerton,

1843,

p.

183); Upper Trias,

—
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Giffoni, Province of

This

Salerno, Italy.

the caudal

is

half of a fish as small as P. pusillus, but apparently with

and stouter caudal

less-deepened scales
dorsal fin
P. 566.

is

Type specimen

Egerton Coll.

of the so-called genus and species NotJiosomus

octostycliius (Agassiz, Poiss. Poss. vol.

name

The

pedicle.

entirely in advance of the anal.

only), described

Organic Remains, dec.

Lower

pt.

ii.

by Egerton, Pigs.
ix.

(Mem.

i.

&

1844,

p.

292,

Descript. Brit.

Geol. Surv. 1858), no. 6,

Lias, Street, Somersetshire.

This appears

to be a deep-bodied species of Pholidophorus

with unusually

pi. vi.

;

thick scales, but

mined

The following

its

systematic position cannot be deter-

Egerton

until the discovery of the head.
species, for the

most part referable

Coll.

to Pholidophorus,

are founded on imperfect specimens and do not appear to be repre-

sented in the Collection

:

Pholidopliorus aalensis, P. A. Quenstedt,
pi. xlvii.

fig.

37.

— Lower

Der Jura (1858),

Oolite (Braun Jura

j3)

;

p.

349,

Aalen,

Wurtemberg. [Impression of part of head and squamation
Tubingen University Museum.]

;

Pholidophorus angustus, L. Agassiz (non Miinster), Poiss. Poss.
vol.

ii.

pt.

Poland.

i. (1844), p. 285, pi.
[Pusch Collection.]

fig. 2.

xlii. a.

—Jurassic

;

Pholidopliorus barazzettii, P. Bassani, Atti Soc. Ital. Sci. Nat.

xxix. (1886),
[Milan Museum.]

vol.

p.

35.

—Keuper;

Besano, Lombardy.

Pholidophorus beggiatianus, A. de Zigno, Atti

Istit.

[3] vol. xi. (1866), p. 963, pi. ii.— Jurassic

Comuni, Prov. Vicenza,

;

Trias

;

CI. vol.

Sci.

loc.

(1886), p. 36.

cit.

[Milan Museum.]

Besano.

Pholidophorus bronni, R. Kner, Sitzungsb.

naturw.

Yeneto

Rotzo, Sette

Italy.

Pholidophorus besanensis, P. Bassani,

Keuper

;

liii.

Akad. Wiss., math.-

k.

(1866), p. 185,

pi. v. fig.

1.— Upper

[Museum of Imperial Geological

Raibl, Carinthia.

Survey, Vienna.]

Pholidophorus cornueli, P.

J. Pictet,

Mem.

vol. xvi. (1872), no. 1, p. 16, pi.

i.

Soc. Linn.

figs.

1-3.

Normandie,

—Portlandian

;

Haute Marne.
Pholidophorus deeckei, A. de Zigno,

Mem. R.

Accad. Lincei, [4]

—

Upper Keuper
Lumezzane, Lombardy. [University Museum, Padua.]
Pholidophorus falcifer, A. Wagner, Abh. k. bay. Akad. "Wiss.,
vol. vii. (1891), p. 57, pi.

math.-phys.

CI.

vol. ix.

ii.

figs. 5, 6.

(1863), p. 662.

—Lower

Kimme-

;
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ridgian (Lithographic Stone)

Kelheim.

;

[Palaeontological

Museum. Munich.]
Pholidophorus furcatus, L. Agassiz, Poiss. Foss. vol.
p. 286, pi. xxxvi. fig.
ibid.

10.— Upper

(1833), p.

Microps

of

species

Trias

pt.

i.

Seefeld, Tyrol

;

(1844),

l
.

[Type

Geological Society of

of

collection

;

ii.

Microps furcatus, L. Agassiz,

1.

Prance.]

Pholidophorus gaudryi, H. E. Sauvage,

Autun,

vol. v.

(1892), p. 398,

Yonne, vol.
YoDne, Prance.

Soc. Sci.

Lias

;

French
belen, Canton Aargau.

p.

79

in

(fig.

1893,

xlvii.

Pholidophorus helveticus, 0. Heer,
ed.,

Lumezzane, Lombardy.
Pholidophorus

lacertoides,

54 b.
Pholidophorus maacM,
p. 96, fig.

J.

p. 32,

Mem.

Hist. Nat.

pi. ii.).

—Upper

E. Accad. Lincei, [4]

figs. 3,

ii.

[University

0. Heer,

—Lias

Soc.

(reprinted in Bull.

Urwelt d. Schweiz (1865),
1872, p. 96).— Lias; Scham-

Pholidophorus kneri, A. de Zigno,
vol. vii. (1891), p. 57, pi.

Bull.

pi. xvii.

op.

—

4.
Upper Keuper
Museum, Padua.]

Prench

cit.

ed.

(1872),

Schambelen.

;

V. Rohon,

Mem.

Acad. Imp.

Sci.

St.

Petersbourg, [7] vol. xxxviii. no. 1 (1890), p. 10, pi. i.
figs. 7, 10.
Jurassic ; Ust-Balei, Government of Irkutsk,

—

Siberia.

[Fish wanting caudal region

;

Imperial

Academy

of Sciences, St. Petersburg.]

Pholidophorus muensteri, C. G. Giebel, Fauna

d.

Yorw., Fische

Pholidophorus angustus, G. von Minister

(1848), p. 208.

(non Agassiz), Neues Jahrb. 1842,
ridgian (Lithographic Stone)

Museum, Munich.]

(?

;

p. 43.

Kelheim.

—Lower Kimme[Palaeontological

Eugnathus.)

Pholidophorus oblongus, C. Bellotti, in A. Stoppani, Studii Geol. e
Paleont. Lombardia (1857), p. 428: W. Deecke, Palaeontogr.
xxxv. (1889), p. 124. Muschelkalk ; Perledo, Como.

—

vol.

[Milan Museum.]
Pholidophorus
p. Q6,

(?) obsoletus. O.

pi. v. fig. 8.

G. Costa,

— Ibid.

Ittiol. Foss. Ifcal.

[Geological

(1873),

Museum, University

of Naples.]

Pholidophorus renggeri, 0. Heer, op.
fig.

50.

—Lias;

Pholidophorus retrodorsalis

:

Bull. Soc. Hist. Nat.

Upper Lias
1

A fragmentary

fish

;

cit.

(1865), pp. 78, 79,

Schambelen.
Caturus retrodorsalis, H. E. Sauvage,

Autun,

vol. iv. (1891), p. 79, pi.

ix.—

Yonne, France.

from Seefeld in the Egerton Collection (P. 1062) may

possibly represent this imperfectly determined species.
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Pholidophorus roemeri, K. Martin, Zeitschr. deutsch. geol. Ges.
vol. xxvi. (1874), p. 816,
Hildesheim, Hanover.

xxix.

pi.

Pholidophorus taramellii, A. de Zigno,
pi.

ii.

figs. 7, 8.

— Upper

Keuper

;

figs. 1,

loc.

2.— Bhgetic;

(1891), p. 57,

cit.

Lumezzane, Lombardy.

Museum, Padua.]

[University

Fragmentary examples of Pholidophorus have also been recorded
from the Eheetic of Scania by B. Lundgren, Minneskr. Kongl.
Fysiogr. Sallsk. Lund, no. v. (1878), p. 32, pi. ii. figs. 63, 72.

A generically indeterminable mandibular ramus from the Lower
Kimmeridgian of Nusplingen, Wurtemberg, now in the Tubingen
University Museum, is named Pholidophorus dentatus by F. A.
Quenstedt, Der Jura (1858), p. 810, pi. c. fig. 13.
The specimens described

as follows,

and illustrated by beautiful
differ from the typical

appear to the present writer to

figures,

Pholidophorus solely in the remote position of the dorsal
is

None

situated as in the so-called P. maacki (p. 477).

fin,

which

of the fin3,

except the caudal, exhibit more than a few basal fulcra (with the
possible exception of the anal fin of " Lepidotus sibiricus ")

most examples even
fulcra

In the diagnosis of the so-called Baleiichthys,

is lost.

does not mention any distinctive generic characters
Lepidotus sibiricus,

burg,
pi.

;

ii.

J.

V. Eohon,

23, 24.

Mem. Acad. Imp.

Irkutsk, Siberia.

—Jurassic

Eohon

:

Sci. St. Peters-

[7] vol. xxxviii. no. 1 (1890), p. 9, pi.
figs.

but in

minute fringe of

of the typical P. bechei, the

i.

fig.

12,

Ust-Balei, Government of

;

[Nearly complete

fish ;

Imperial Academy

of Sciences, St. Petersburg.]

Baleiichthys graciosa, J. V. Eohon, ibid. p. 12, pi.
fig.

15.

—

Ibid.

[Ditto.

Type

fig. 8, pi. ii.

i.

species of Baleiichthys.']

Baleiichthys lata, J. Y. Eohon, ibid. p. 13,

pi. ii. fig.

14.

—

Ibid.

[Ditto.]

The

so-called Pholidophorus stabianus (0. G. Costa, Atti Accad.

Pontan.

vol. v.

1850,

p.

309,

pi.

vii.

Jurassic of Castellamare, near Naples,

figs.

3, 4),

from the Upper

probably referable to the

is

Leptolepidse.

Genus

THORACOPTERUS,
[Neues Jahrb. 1858,

Head, trunk, and squamation
excessively enlarged

;

p. 21.]

as in Pholidophorus.

Pectoral fins

pelvic fins comparatively small

small, opposed to the anal fin

W^

Bronn.

;

caudal

fin

deeply forked.

;

dorsal fin
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Thoracopterus niederristi, Bronn.
H. G. Bronn, Neues Jahrb.

1858. Thoracopterus niederristi,

p.

18,

pi. iii.

1866. Thoracopterus niederristi, R. Kner, Sitzungsb. k. Akad. Wiss.,

rnath.-naturw. CI. vol.

liii.

pt.

i.

p. 170, pi.

iii.

Type. Imperfect fish counterpart in British Museum.
The type species, attaining a length of about 0*11. Length of
head with opercular apparatus probably exceeding the maximum
depth of the trunk, and contained four times in the total length of
External bones and postclavicular scales ornamented with
the fish.
close vermiculating rugse of ganoine
mandibular teeth minute and
;

;

stout.

Pectoral fin-rays at least two-thirds as long as the trunk,

the broad bases longitudinally striated

origin of dorsal fin three

;

times as remote from the occiput as from the base of the caudal
anal

much

larger than the dorsal

fin

Anterior dorsal scales rugose,

fin.

these and the others of the flank of the abdominal region delicately

crimped and serrated on the hinder margin

most of the caudal
smooth and not serrated four series of deepened scales on
the flank of the abdominal region.
Form. 4' Loc. Upper Trias: Baibl, Carinthia.
scales

;

;

P. 1098. Counterpart of type specimen

The minute teeth

Baibl.

;

are distinct in a fragment of the mandible
is

;

only shown by an imperfect impression of

There are no traces of the pelvic

Another imperfect

fish

the operculum

inner face.

its

fins.

from Baibl, very doubtfully

Egerton

Coll.

distinct

from

Thoracopterus, but said to differ in wanting the pelvic fins (only

one specimen examined),

is

named Pterygopterus apus by B. Kner,

Sitzungsb. k. Akad. Wiss., math.-naturw. CI. vol.
p. 722,

with

The

plate.

lv.

pectoral fins from the

pt.

Giffoni, Province of Salerno, Italy, erroneously referred to

picenus by 0. G. Costa, Atti B. Accad.
(1862),

p.

32,

pi.

v.

gopterus by F. Bassani,

fig.

2,

Mem.

are

Sci.

(1867),

i.

Upper Trias of

Napoli, vol.

doubtfully ascribed

Urocomus

Append.

vi.

to

Soc. Ital. Sci. [3] vol. ix. no.

Ptery-

3 (1892),

p. 10.

Genus

PHOLIDOPLEURUS,
[Neues Jahrb. 1858,

Bronn.

p. 17.]

Trunk elongate-fusiform and upper caudal

lobe

inconspicuous.

External bones nearly or quite smooth, with very thin ganoine
maxilla deepened behind, scarcely arched

;

teeth minute.

;

Yertebral
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centra annular.

"

Fulcra wanting on the pectoral

fins,

confined to

median fins. Pectoral fins small, and pelvic fins
dorsal and anal fins opposed, acuminate in front, extended

the bases of the

absent

;

Scales thick, with very thin ganoine

behind.

;

those of the middle

of the flank excessively deepened, covering the greater part of

each strengthened within by a broad rib and nearly
exhibiting a peg-and-socket articulation

numerous, broader than deep.

all

it,

the scales

those of the ventral aspect

;

Lateral line passing directly along

the deepened flank-scales.

This genus

is

doubtfully ascribed to the Pholidophoridse.

Pholidopleurus typus, Bronn.
1858. Pholidopleurus typus, H. G. Bronn, Neues Jahrb. p. 12,

pi.

i.

11-15.

figs.

1866. Pholidopleurus typus, R. Kner, Sitzungsb. k. Akad. Wiss., math.-

naturw. CI. vol.

liii.

pt.

i.

p.

176,

Pholidopleurus typus, F.

1886.

pi.

iv. fig. 2.

Bassani,

Atti Soc.

Ital.

Nat.

Sci.

vol. xxix. p. 36.

Type. Nearly complete

fish.

about 0*1. Length of
head with opercular apparatus scarcely, if at all, exceeding the
maximum depth of the trunk, and contained about five times or
Anal fin with about
slightly more in the total length of the fish.

The type

50

species, attaining a length of

rays, arising at a point twice as distant

the caudal

;

outline-restoration published

by Bronn

being founded on a distorted specimen,
relatively

large

too

Pholidopleurus

is

1099

C, d.

head.

is

The confusion

(loc. cit. pi. ii. fig. 2),

too stout and with a
of Peltopleurus

with

the source of the pelvic fins shown.

Form. 6f Loc.
Lombardy.
P.

fin,

External bones and scales smooth, not serrated.

with about 40 rays.

The

from the pectorals as from

dorsal opposed to the hinder two-thirds of the anal

Two

Upper Trias

:

Raibl,

Carinthia,

and

Besano,

fine specimens, the first displaying all the fins,

the second showing the small conical teeth in the maxilla.

Egerton

Coll.

P. 3618, P. 4409. Three fine specimens, the third vaguely showing

the axial skeleton of the trunk.

33062. Four more imperfect specimens.

Enniskillen Coll.

Purchased, 1858.
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Genus
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PELTOPLEURUS,

Kner.

[Sitzungsb. k. Akad. Wiss., math.-naturw. CI. vol.

1866,

Trunk deeply

arched and the oral margin convex

less

i.

;

;

teeth

Pelvic fins well-developed, but smaller than the pectorals

minute.
dorsal

pt.

External bones nearly or quite smooth

fusiform.

maxilla more or

liii.

180.]

p.

and anal

the former arising in advance of

fins short-based,

caudal

forked.

Scales thick and moderately over-

the latter

;

lapping

those of the middle of the flank excessively deepened,

;

fin

covering nearly the whole of
least as deep

it

dorsal and ventral scales few, at

;

Lateral line passing directly along the

as broad.

deepened flank-scales, inconspicuous.

Peltopleurus splendens, Kner.
1866. Peltopleurus sptendens, R. Kner, Sitzungsb. k. Akad. Wiss., math.-

naturw. CI. vol.

liii.

pt.

i.

p. 180, pi. iv. fig. 3.

1886. Peltopleurus splendens, F. Bassani, Atti Soc. Ital.

Sci.

Nat.

vol. xxix. p. 36.

Nearly complete

Type.

fish

Museum

;

of Imperial Geological

Survey, Vienna.

The type

species, attaining a length of about 0*06.

Length of

head with opercular apparatus contained nearly five times, and
maximum depth of trunk about three-and-a-half times in the total
length of the fish width of caudal pedicle scarcely exceeding one;

Operculum two-and-a-

third the depth of the deepest flank-scale.
half times as deep as its

maximum

breadth.

Pelvic fins arising at

the middle point of the trunk, the anal very shortly behind, and the
dorsal opposed to the intervening space.

Form.

Sf

Loc.

Lombardy.
Not represented

Upper Trias

:

Scales smooth, not serrated.

Baibl,

Carinthia,

and Besano,

in the Collection.

Peltopleurus kneri,
[Plate
1858. Pholidopleurus typus

?,

XIV.

fig.

sp. nov.

4.]

H. G. Bronn, Neues Jahrb.

p. 15, pi.

i.

fig. 16.

Type. Imperfect

A

fish

;

British

Museum.

species about as large as the type, but with smaller

more elongated trunk.

head and
Length of head with opercular apparatus

contained six times in the total length of the
arising

part

much
tit.

in

fish.

Pelvic fins

advance of the middle point of the trunk, and the
2 I

;
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midway between

anal

these and the caudal.

Scales smooth, not

serrated.

Form.
P.

1099

Sj-

Upper Trias

Loc.

:

Raibl, Carinthia.

The type specimen, counterpart

a.

and figured by Bronn,
P.

1099

A

b.

of specimen described

Egerton

loc. cit.

more imperfect, vertically-crushed

XIV.

natural size in PI.

and one paired

fig.

series of scales

scales, also the situation of the

4

fish,

shown

Coll.

of the

displaying one median

;

above the deepened flankvery short dorsal

fin (d).

Egerton

Coll.

Peltopleurus humilis, Kner.
1850. Semionotus curtulus, 0. G. Costa, Atti Accad. Pontan. vol.

v.

p. 294, pi. vi. figs. 4, 5 (in part).

1867. Peltopleurus humilis, R. Kner, Sitzungsb. k. Akad. Wiss., math.-

naturw. CI. vol. lvi. pt. i. p. 905, pi. i. fig. 2.
1892. Peltopleurus humilis, F. Bassani, Mem. Soc.

ltal. Sci. [3] vol. ix.

no. 3, pp. 12, 23.

Type. Imperfect

A

much

species

fish

;

Innsbruck Museum.

smaller than the type, with relatively large head

Length

and more elongated trunk.
equalling the

maximum

of

head with opercular apparatus

depth of the trunk and contained about

four times in the total length of the

fish

;

width of caudal pedicle

about equalling one-half the depth of the deepest flank-scales.
Pelvic fins arising slightly in advance of the middle point of the

trunk, the anal very shortly behind, and the dorsal opposed to the

intervening space.

Form.

<Sf

Loc.

Scales smooth, not serrated.

Upper Trias

:

Tyrol

;

GifToni, Province of Salerno,

Italy.

P. 1103. Slab with

two imperfect specimens, one

in counterpart

Egerton

Seefeld.

Another imperfect
flank-scales,

Vienna,

is

now

fish

in the

from Raibl,

Museum

provisionally

named

of the Imperial Geological Survey,
Peltopleurus gracilis

Sitzungsb. k. Akad. Wiss., math.-naturw. CI. vol.
p.

Coll.

with horizontally striated

liii.

by R. Kner,
pt.

i.

(1866),

183, footnote.

Genus
[Pigs.

&

PLEUROPHOLIS,

Descript. Brit. Organic Remains, dec. ix.

Geol.Surv. 1858), no.

Trunk

Egerton.

elongate-fusiform,

(Mem.

7.]

and upper caudal lobe conspicuous.

External bones smooth or delicately ornamented with rugae and

pholidophohid^:.
tuberculations

convex

on

all

maxilla more or less arched and the oral margin

;

teeth minute.

;

the

pectorals

dorsal

;

Vertebral centra annular.

Pelvic fins well developed,

fins.

thick and
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and anal

Fulcra present

but smaller than the

longer than deep, opposite.

fins

moderately overlapping

deepened, covering nearly the whole of

flank excessively

Scales

the middle of

those of

;

it,

the

each

strengthened within by a broad rib and exhibiting a peg-and-socket
articululation

rhomboidal.

;

dorsal and ventral scales few, relatively small and

Lateral line deflected, passing

down

the second or

third deepened flank-scale and then traversing the uppermost series

of small ventral scales.

Pleuropholis attenuata, Egerton.
1854. Pleuropholis attenuatus, J. Morris (ex Egerton, MS.), Catal. Brit.
Foss. ed. 2,

p.

339 (name only).

1858. Pleuropholis attenuatus, Sir P. Egerton, Figs.

Organic Remains, dec.

ix.

(Mem. Geol.

&

Descript. Brit.

Surv.), no. 7, p. 1,

pi. vii.

fig. 1.

Type. Nearly complete

The type

fish

;

olim Bristow Collection.

species attaining a length of about 0*05.

Length

of

head with opercular apparatus slightly exceeding the maximum
depth of the trunk and contained about five times in the total length
of the fish

;

caudal pedicle slender,

width equalling about half

its

the depth of the flank-scales in the middle of the abdominal region.

Opercular bones smooth.
pectorals and the anal

Pelvic fins arising

opposite to the origin of the anal

and

arises nearly

midway between

the

dorsal fin with ten rays, arising directly

;

fin,

which has

midway between the

at least twelve rays,

pectoral and caudal fins.

Scales smooth, not serrated.

Form,

fy

Loc,

Middle Purbeckian

:

Apsel Lane, near Sutton

Mandeville.

Not represented

in the Collection.

Pleuropholis longicaudata, Egerton.
1858. Pleuropholis longicaudus, Sir P. Egerton, Figs.

Organic Remains, dec.

ix.

(Mem. Geol.

&

Descript. Brit

Surv.), no. 7, p. 3,

pi. vii.

fig. 4.

Type. Nearly complete

A

fish

apparently with slightly

Form.

fish

;

olim collection of

W,

Brodie.

not yet clearly distinguished from the type species, but

Sf

less

deepened flank-scales.

Loc. Middle Purbeckian

:

Dorsetshire.

2i2
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P. 1101. Imperfect specimen labelled by Egerton

;

Swanage.

There

are crushed remains of ring-vertebra?, and the origin of

the dorsal

appears to be directly opposed to that of

fin

Egerton

the anal.

Pleuropholis crassicaudata,
[Plate

XIV.

Egerton.

fig. 5.]

1858. Pleuropholis crassicaudus, Sir P. Egerton, Figs.

Organic Remains, dec.

ix.

Coll.

(Mem.

&

Geol. Surv.), no.

Descript. Brit.
7, p. 3, pi. vii.

fig. 2.

Type. Imperfect

A

fish

;

collection of Rev. P. B. Brodie.

small, comparatively robust species attaining a length of about

Length of head with opercular apparatus about equalling
depth of the trunk, and contained slightly more
than five times in the total length of the fish width of caudal
0'06.

the

maximum

;

pedicle
in

equalling about two-thirds the depth of the flank-scales

the middle of the abdominal region.

way between

the pectorals and

Pelvic fins arising mid-

distance between the
and anal fins nearly twice as great as that
between the origin of the latter and the caudal. Scales smooth, not

the

anal

;

origin of the pectoral

serrated.

This definition of the species

is

based upon the specimen recorded

below.

Form.

6f

Loc.

Lower Purbeckian

(" Insect

Bed

")

:

Durdlestone

Bay, Swanage, Dorsetshire.

43615. Well-preserved fish shown of the natural size in PL XIY.
in marl from the " Dirt Bed " series.
fig. 5
The propor;

head and relatively large eye are indicated,
Of the fins only the
and the squamation is distinct.
dorsal is entirely wanting, and the others exhibit traces
The scales are shown to be united by pegof fulcra.
and-socket articulation, and there are four series beneath
the deepened flank- scales, while only two or three
The lateral line passes
can be recognized above.
from the hinder angle of the cranium across the first

tions of the

(and perhaps the second) deepened flank-scale,
deflected

down the second (perhaps

third)

is

scale,

then

and

thence passes directly along the upper series of ventral
scales,

which are

slightly deeper than those below.

Purchased, 1872.
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Pleuropholis laevissima, Egerton.
1834. Pholidophorus Icevissimus, L. Agassiz, Poiss. Foss. Feuill. p. 10

(name

only).

1844. Nothosomus Icevissimus, L. Agassiz, Poiss. Foss. vol.

289 (name only).
1851. Nothosomus Icevissimus, A. Wagner, Abh.

ii.

pt.

ii.

p.

bay. Akad. Wiss.,

k.

inath.-phys. CI. vol. vi. p. 63.

1858. Pleuropholis Icevissimus, Sir P. Egerton, Figs.

Organic Remains, dec.

(Mem. Geol.

ix.

&

Descript. Brit.

Surv.), no. 7, p. 3, pi.

vii.

fig. 3.

1863. Pleuropholis Icevissima, A. Wagner,
1863. Pleuropholis egertoni, A. Wagner,

vol. ix v p. 668.

loc. cit.

ibid. p.

[Name given

670.

to

specimen figured by Egerton.]

Type. Imperfect

An

fish

Palseontological

;

Museum, Munich.

imperfectly defined species attaining a length of

-

Pro-

13.

portions very similar to those of the type species, but width

of

caudal pedicle equalling about two-thirds the depth of the flankscales in the

much more
Form,

fy

middle of the abdominal region, and origin of anal
Loc.

fin

Scales smooth, not serrated.

remote.

Lower Kimmeridgian (Lithographic Stone)

Ba-

:

varia.

P. 1100. Small specimen figured by Egerton,

There

is

loc.

cit.

;

Kelheim.

a false appearance of slenderness due to the fact

away

that the dorsal and ventral scales are partly broken
or obscured by matrix.
line is well

The

curiously-deflected lateral

shown.

Egerton

Coll.

P. 3598. Another small imperfect specimen, partly distorted and

shown from the

ventro-lateral aspect

;

Kelheim.
EnnisTcillen Coll

P. 3615.

Remains

of

a larger

fish,

probably of this species

heim.

;

m

Kel-

EnnisTcillen Coll.

Pleuropholis thiollieri, Sauvage.
1873. Pleuropholis, V.

Thiolliere, Poiss.

Foss. Bugey, pt.

ii.

pi.

vi.

fig. 6.

1883. Pleuropholis

thiollieri,

H. E. Sauvage,

Bull. Soc. G6ol. France,

[3] vol. xi. p. 499.

Type. Nearly complete

A

fish

;

Lyons Museum.

species attaining a length of about 0*12.

opercular apparatus about equalling the

Length of head with
depth of the

maximum

trunk and contained nearly five-and-a-half times in the total length
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of the fish

caudal pedicle slender,

;

its

width equalling two-thirds

the depth of the flank-scales in the middle of the abdominal region.
Pelvic fins arising

midway between

the pectorals and the anal
the
behind the middle point between the pecScales smooth, not serrated.
;

latter fin arising slightly
torals

and the caudal.

Form.

Loc.

Sf

Lower Kimmeridgian (Lithographic Stone)

:

Ain 7

Prance.

4691

P.

b, C.

Two

fragments

;

Cirin, Ain.

Purchased, 1884.

Pleuropholis obtusirostris, Sauvage.
1883. Pleuropholis

France, [3J vol.

obtusirostris,
xi. p.

H. E. Sauvage, Bull. Soc. G6oL

501, pi. x.

fig. 2.

Type. Nearly complete fish Lyons Museum.
small fish about 0*065 in length, possibly young of the pre;

A

Length of head with opercular apparatus about
depth of the trunk and contained five times
width of caudal pedicle, scales, and
in the total length of the fish
arrangement of pectoral, pelvic, and anal fins as in P. thiollieri
ceding species.

equalling the

maximum

;

;

dorsal fin arising slightly behind origin of anal.

Form.

Loc.

Sf

Lower Kimmeridgian (Lithographic Stone)

:

Ain,

France.
P. 4691. Imperfect

fish,

wanting

fins,

but displaying the course

of the lateral line along the inferior scales

;

Cirin, Ain.

Purchased, 1884.

Pleuropholis lienardi, Sauvage.
H. E. Sauvage,

1883. Pleuropholis lienardi,

Bull. Soc. G6ol. France,

[3] vol. xi. p. 501, pi. x. fig. 3.

Type. Nearly complete

A

fish

;

Verdun Museum.

species attaining a length of about 0'065.

with opercular apparatus slightly exceeding the

Length of head

maximum

depth of

the trunk, and contained nearly five times in the total length
the

of

fish

;

width of caudal pedicle equalling two- thirds the

depth of the flank-scales in the middle of the abdominal region.
Distance between origin of anal fin and that of the caudal scarcely
exceeding half that between the former and the pectorals
fin

arising slightly in advance of the anal.

serrated.

Form.

Sf

Loc. Portlandian

Not represented

:

Dept. Meuse, France.

in the Collection.

;

dorsal

Scales smooth, not

—

—

;

487

pholidofhoruxs:.

Pleuropholis serrata, Egerton.
1858. Pleuropholis sei-ratus, Sir P. Egerton, Figs.

Organic Remains, dec.
figs.

(Mem. Geol.

&

Descript. Brit.

Surv.), no. 7, p. 5, pi. vii.

5-9.

Type. Imperfect

A

ix.

fish

olim collection of Dr. John Lee, Hartwell.

;

species attaining a length of about 0*1.

opercular apparatus about equalling the

Length

maximum

head with

of

depth

the

of

trunk, and contained five times in the total length of the fish

;

width of caudal pedicle slightly exceeding one-half the depth of the
flank-scales in the middle of the abdominal region.
Distance

between origin of anal fin and that of the caudal scarcely exceeding
dorsal fin arising
half that between the former and the pectorals
opposite or just behind the origin of the anal.
Scales smooth, but
those of the deepened series with fine oblique serrations.
Form. Sf Loe. Purbeckian Buckinghamshire.
;

:

Two

40316-17.

imperfect fishes, the

but displaying portions of

all

second wanting
the fins

;

head

the

Bishopstone.

Purchased, 1867.
P. 1102.

Two

fragments

;

Eyertou

Hartwell.

Fragmentary remains of a species
flank-scales,

from

it,

much resembling

of Pleuropholis

with serrated

P. serrata and not yet distinguished

have been obtained from the Lower Kimmeridgian (Litho-

graphic Stone) of Cirin, Ain, France.

Lyons Museum
(1873),

Coll.

is

One imperfect

fish in

the

figured by Thiolliere, Poiss. Foss. Bugey, pt.

pi. vi. fig. 5,

ii.

and subsequently described under the name of

P. egertoni, H. E. Sauvage (non Wagner), Bull. Soc. Geol. France,
[3] vol. xi. (1883), p. 498, pi. xiii.

men
P.

of the

4691

same form

The following

fig. 1.

is

a speci-

:

Imperfect fish originally about 0*07 in length, the head
and abdominal region and serrated flank-scales displaced

a.

Purchased, 1884.

Cirin.

The following specimen

is

not specifically determined

:

40724. Head and abdominal region of a comparatively large fish
with small head and deep trunk Purbeck Beds, Swanage.
The head with opercular apparatus measures 0*015 in
length, and the depth of the deepened scales above the
;

region of the pelvic fins

none serrated.

is

0-013.

The

scales are smooth,

Purchased, 1867.
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Genus

ARCHiEOIYLflENE,

[Described in forthcoming

Mem.

A.

S.

Woodward.

Geol. Surv. N. S. Wales,

Palasont. no. 9.]

Trunk elegantly fusiform and
spicuous upper caudal lobe.

compressed, with con-

laterally

Head

small and snout obtuse

;

one

large suborbital occupying the greater part of the cheek behind the

teeth all small, those of the
oral border of maxilla convex
orbit
margin of the jaws arranged in close regular series.
Notochord
hypocentra and pleurocentra rudimentary or absent
persistent
;

;

;

ribs long

and slender.

Fulcra small on

nearly as large as the pectorals

;

all

the

Pelvic fins

fins.

dorsal and anal fins acuminate

opposed, the former short-based, the latter more extended

;

and

caudal

Scales thin, deeply imbricating, and almost cycloidal,

fin forked.

those of the flank not deepened, and those of the dorsal and ventral
aspect about as deep as

broad

;

conspicuous obtuse ridge-scales

dorsally and ventrally.

Archseomsene tenuis, A. S. Woodward.
Mem. Geol. Surv. N. S. Wales,

[Described in forthcoming

no. 9, with drawings on pi.

Type. Fish

The type

Head with

;

Museum

species,

of Geol. Surv.

ii.

N". S.

commonly attaining

opercular apparatus occupying

fifth of the total

length of the fish

;

Palseont.

figs. 5, 6.]

Wales, Sydney.

a length of about 0*12.

somewhat

than one-

less

maximum depth of trunk equalling

about one-third of the length from the pectoral arch to the base of
Pectoral fin with from 10 to 12 rays, the foremost
fin.

the caudal

pelvic fins arising midway between the pectorals
and the anal, each with about 6 rays dorsal fin comprising about
10 rays, arising behind the middle point of the back directly
opposite to the origin of the anal, which has not less than 14 rays.

especially stout

;

;

Scales exhibiting only the concentric lines of growth.

N.

Form. SfLoc. Upper Hawkesbury-Wianamatta Series
S. Wales.

Not represented

:

Talbragar,

in the Collection.

Archaeomsene robustus, A. S. Woodward.
[Described in forthcoming Mem. Geol. Surv. N". S. Wales,

Palseont.

no. 9, with drawings on pi. v. figs. 2-4.]

Type.

Head with

part of abdominal region

;

Museum

of Geol.

Surv. N. S. Wales, Sydney.

A

species

commonly

attaining a length of about 0*2.

Head with

opercular apparatus occupying about one-fifth of the total length of

—
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the fish

;

maximum

depth

trunk equalling nearly one-half of the
Dorsal
fin.

of

length from the pectoral arch to the base of the caudal
fin

comprising about 10 rays, arising at the middle point between

the occiput and the base of the caudal
the anal

fin,

which has not

less

fin,

opposite the origin of

than 14 rays.

Scales exhibiting

only the concentric lines of growth.

Form,
N.

fy

Upper Hawkesbury-Wianamatta

Loc.

:

Talbragar,

;

notochord

ribs

short and

Series

Wales.

S.

Not represented

in the Collection.

Genus

CERAMURUS,

Egerton.

[Brodie's Eoss. Insects, 1845, p. 17.]

Trunk not much deepened and head

relatively large

persistent, surrounded with spaced ring-vertebrae
delicate.
fins of

Fin-fulcra few, long and slender.

moderate

size

;

;

Pectoral and pelvic

dorsal and anal fans not extended, the former

in advance of the latter.

[Elank -scales unknown, but] a series of

robust ganoid ridge-scales on both borders of the hinder half of the

caudal region.

Ceramurus macrocephalus,
1845. Ceramurus macrocephalus, Sir P.
Insects, p. 17, pi.

i. fig.

Egerton.

Egerton, in Brodie's Foss.

2.

1895. Ceramurus macrocephalus, A. S. .Woodward, Geol. Mag. [4]
vol. ii. p. 401.

Type. Nearly complete

fish

;

collection of Bev. P. B. Brodie.

The type species, known only by a unique specimen 0*043 in
length.
Length of head with opercular apparatus about twice as
great as the maximum depth of the trunk, and contained about
four times in the total length of the

fish.
Dorsal fin with about
10 rays, opposed to the pelvic pair anal with about 8 rays, completely behind the dorsal.
Bidge-scales of upper caudal lobe
especially acuminate and each produced into a long point.
Form. Sf Loc. Purbeckian Vale of Wardour, Wiltshire.
;

:

Not represented

in the Collection.

Some indeterminable immature

Triassic fishes, not represented in

the Collection, but sometimes compared with the Pholidophoridae,

sometimes with the Leptolepidse, bear the undefined generic name

(W. Deecke, Palseontogr.
forms are distinguished as follows

of Prohalecites

Two

vol.

xxxv. 1889,

p.

125).

:

Prohalecites

microlepidotus

Kner, Sitzungsb.

k.

:

Pholidoplwrus

microlepidotus,

Akad, Wiss., math.-naturw.

CI. vol.

K.
liii.

400

A.CTINOPTEEYGII.
pt.

(1866), p. 183,

i.

pi.

fig. 3; W. Deecke,
126.— Upper Trias

ii.

ontogr. vol. xxxv. (1889), p.

[Museum

Carinthia.

;

Imperial

of

Geological

Palaa-

Raibl,

Survey,

Vienna.]

W. Deecke, loc. cit. p. 125, pi. vii. figs. 5-7.
Pholidophorus porro, C. Bellotti, in A. Stoppani, Studii

Prohalecites porro,

Lombardia (1857),

Geol. e Paleont.

Toss.

Ittiol.

Trias

Ital.

Perledo, Como.

;

430

p.

pi.

(1873), p. 65,

v.

[The type species

0. G. Costa,

;

9.— Upper

fig.

of Prohalecites.

Milan Museum.]

may

Either to the Pholidophoridae or to the Leptolepidae

probably be referred the unique fragmentary
follows

:

—

Megalopterus raiblianus, R. Kner, Sitzungsb.

math.-naturw.
1.

fig.

CI.

— Upper

caudal

region

Family
Trunk
at

enamelled

inclined forwards,

moderate

;

Geological

pi. iv.

[Imperfect

Carinthia.

Survey Museum,

OLIGOPLEUMD^E.
delicate

membrane- bones,

scarcely,

mandibular suspensorium nearly vertical or

and gape

Vertebral

size.

174,

p.

species of Megalopterus.!

Head with

fusiform.

all,

Akad. Wiss.,

k.

(1866),

i.

Eaibl,

;

Imperial

;

pt.

liii.

Trias

The type

Vienna.

if

vol.

also

described as

fossil

mouth wide

of

;

small or of

teeth

centra well-ossified, with no

pleurocentra and hypocentra in any part of the column

neural spines in the abdominal region

expanded haemal arches

at the

ribs short

;

base of the

Fin-fulcra present

bones rare or absent.

acuminate in front, of variable length.

;

tail.

;

;

distinct

large free

no fused or

Intermuscular

dorsal and anal fins

Scales thin,

more

or less

rounded, and deeply imbricating.

Synopsis of Genera.
I.

Dorsal

fin

short-based.

Vertebral centra not pitted

minent

;

;

mandible pro-

dorsal opposed to anal fin

Oligopleurus

(p.

491)

Vertebral centra with two lateral pits mandible not prominent; greater portion of
;

dorsal in advance of anal fin
II.

Dorsal

fin

Oeonoscopus

Vertebral centra with two lateral pits

on

all

(p.

494).

extended.

fins

;

anal fin

hinder end of dorsal

;

short,

caudal

;

fulcra

opposed to

fin

forked

.

.

Spathiurus

(p.

498).
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The undefined generic name

of Holochondrv.s

mentioned by

is

Thiolliere immediately after Oligopleurus (Poiss. Foss. Bugey, pt.

1854,

but nothing

p. 4),

Genus
[Ann.

Head
border

;

known

&

Nat. Lyon, [2] vol.

and snout pointed

large

of the fish to

OLIGOPLEURUS,

Phys.

Sci.

is

;

which

Thiolliere.
iii.

1850,

p. 154.]

maxilla arched, with convex oral

dentary truncated in front and mandible prominent

teeth minute.

Gill-rakers large

i.

it refers,

and

;

all

Vertebral

closely arranged.

centra in part deeper than long, longitudinally striated, but without
lateral pits

ribs delicate.

;

and divided
the median

Pin-rays robust,

all closely

articulated

some distance from the base fulcra conspicuous on
Dorsal and anal fins short-based, nearly or comfins.

at

;

pletely opposed

caudal

;

fin

gently excavated at

its

hinder border.

Scales large.
is imperfectly known and best
by the specimens enumerated below from the Wealden
of the Isle of Wight and the Purbeckian of Swanage l
The head is
of triangular shape and much laterally compressed.
In Oligopleurus
vectensis the cranial roof is broadest at the occipital border and
gently arched from side to side
it exhibits a longitudinal median
depression attaining its maximum depth and greatest breadth
immediately behind the interorbital region, and gradually becoming
shallower in front and behind. There is no ossified interorbital
septum, and the middle portion of the parasphenoid is narrow,
apparently without teeth.
The mandibular suspensorium is somewhat inclined forwards, but the gape of the mouth is wide, the
mandible projecting in front of the premaxilla.
The hyoman-

The

cranial osteology of this genus

illustrated

.

;

dibular

is

much

constricted mesially, laterally compressed above,

and antero-posteriorly compressed below.
shaped, constricted immediately above

with a
plectic

cleft

side,

The maxilla

fan-

its

hinder border for the reception of the syma curious inwardly-directed process from the

base of the condyle.

on each

is

is also

near

there

;

The quadrate

the articular condyle, and

There are the usual three pterygoid elements

but rather delicate.
is

The premaxilla

is

very small.

a long, narrow, laterally compressed,

and gently

arched bone, of almost uniform depth, except in

its

anterior third,

which gradually contracts and ends in a stout inwardly-directed
the oral border is convex, and the hinder two-thirds of the

process
1

;

See figures and description

pis. xxviii., xxix.

in

Proc.

Zool.

Soc.

1890,

pp.

346-350,
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superior border exhibit a deep narrow depression, overlapped by
two supramaxillary bones, which are arranged like those of Pholidophorus and the Clupeoids. Only two elements have been observed
in the mandible, a short articular bone behind and a long dentary
forwards these meeting in a high coronoid elevation, which is
chiefly formed by the dentary.
The teeth are small and conical,
and seem to have been more or less clustered on the margin of the
jaws. The cheek-plates are very delicate, but appear to have
covered the whole of the circumorbital space.
The opercular
apparatus is complete, and the preoperculum is considerably exposed,
marked with radiating ridges. Branchiostegal rays are also well;

developed, but no gular plate has been observed.

The branchial

arches are remarkable on account of the great size of the gill-rakers,

which are smooth pointed stylets of bone, slightly constricted near
the base and arranged in very close series.
The vertebral centra are completely ossified, amphiccelous, usually
deeper than broad, and marked on the side by fine transverse
striations extending between a thickened rim anteriorly and posteriorly
a pair of deep pits on the upper aspect accommodates the
neural arch, and there is a similar pair of pits on the ventral
;

aspect for the insertion of a haemal

The only

arch.

traces

of

attached peripheral elements hitherto observed consist in a small,
faint,

rounded

may have

pit or rugosity

on some of the anterior centra, which

The

supported an intermuscular bone.

centrum, articulating with the basioccipital,

is

first

vertebral

composed of two

thin discs fused together, the anterior supporting the neural, the
posterior the haemal arch.

The neural

The other centra exhibit no

suture.

spines are free from their supporting arches in the

abdominal region and comparatively robust those of the caudal
region are slender and fused with the delicate low arches, which
;

The

have prominent zygapophyses.

ribs are short

Oligopleurus esocinus,

and

delicate.

Thiolliere.

1850. Oligopleurus esocinus, V. Thiolliere, Ann. Sci. Phys.

Lyon,

[2] vol.

iii.

1854-73. Oligopleurus
pt.

i.

pi. ix., pt.

ii.

Nat.

esocinus,

V.

Thiolliere,

Poiss.

Foss. Bugey,

p. 21.

Type. Nearly complete

The type

&

p. 154.

fish

;

Lyons Museum.

species, attaining a length of at least 0*45.

Length

head with opercular apparatus nearly equal to the maximum
depth of the trunk and almost one-quarter of the total length of the
depth of trunk at pectoral arch comprised nearly six times in
fish
Anterior abdominal vertebral centra somewhat
length.
total
the
of

:
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deeper than long, the others mostly as long as deep.
arising

midway between the

scarcely larger than the anal,

pectorals and the anal

and arising

slightly in

Pelvic fins
dorsal fin

;

advance of the

latter.

Form.

Loc.

Sf

Lower Kimmeridgian (Lithographic Stone)

Cirin,

:

Ain, Prance.

Not represented

in the Collection.

Oligopleurus vectensis, A.
1890. Oligopleurus vectensis, A. S.

Woodward,

pi. xxviii. fig. 1 (? pi. xxviii. figs.

Type. Skull with anterior vertebras

A

species

4"

2-4,
;

pi.

Woodward.
Proc. Zool. Soc. p. 346,

xxix.

figs.

1-3).

Museum.

British

attaining a size at least twice as large as the type,

known only by the head and
much deeper in proportion to
Form.

S.

Loc.

Wealden

:

anterior vertebras.
their length

Isle of

The

than those

Wight.

(?)

vertebras are

of 0. esocinus.

Purbeckian

Dorset-

:

shire.

42013. Type specimen, described and figured
Isle of Wight.

loc.

cit.

;

Wealden,

Purchased, 1870.

42014. Fragmentary portions of head and anterior vertebras in
sandstone, noticed

loc. cit.

;

Wealden,

Isle of

Wight.

Purchased, 1870.

The undermentioned specimens from the Purbeck Beds of Swanage
The large dentary

are only provisionally assigned to this species.

bone (No. 36083) seems to be comparatively shorter and stouter
than that of the type specimen of O. vectensis
otherwise it is
difficult to recognize any mark of specific distinction between the
;

Wealden and Purbeckian
40433. Immature
p.

349,

0-2 in length, described and figured

fish
pi.

fossils.

xxix.

opercular apparatus
times,

and the depth

loc. cit.

The length of the head with
contained slightly more than four

3.

fig.
is

of the

trunk at the pectoral arch

nearly seven times in the total length of the

fish.

The

origin of the dorsal fin appears to be exactly opposite to

that of the anal, and these two fins are about equal in

The caudal
more slender than

size.

pedicle seems to have been relatively
in 0. esocinus.

Cunnington

Coll. (?).

P. 4219. Imperfect

head and anterior vertebras, described and
figured as Lepidotus minor by Agassiz, Poiss. Foss. vol. ii.
pt.

i.

p.

vectensis

pi. xxix c. fig. 12, assigned to Oligopleurus
by the present writer, loc. cit. p. 346, pi. xxviii.

269,
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The drawing given by Agassiz
and the remarkable bony gillrakers, with the compound first vertebra and the anterior
portion of the right dentary, are re-figured by the present
writer.
The large and broad ascending process of the
dentary behind its tooth-bearing margin is well seen
and the ceratohyal supports slender, widely-spaced branfigs. 2, 3, pi.
is

very

xxix.

fig. 1.

unsatisfactory,

Enniskillen Coll.

chiostegal rays.

21974. Imperfect cranium and chain of thirteen anterior vertebrae,

exposed from the

left side.

The

first

vertebral centrum,

as in the previous specimen, appears to consist of two

fused discs, the hinder alone bearing the rib-facette.

Purchased, 1848.

36083. Left dentary bone as large as that of the type specimen of
The depth at
0. vectensis, shown from the outer aspect.
the symphysis seems to be about the same in the two
specimens, but the distance from the symphysis to the

hinder margin of the ascending process

is

P. 1121.

Fragment

of small vertebral column, described

figured by the present writer,

loc. cit.

the least

p.

349,

Two

portions of

much

Coll.

and partly
pi. xxviii.

Egerton

fig. 4.

23407, 36082.

much

Cunnington

in the present fossil.

Coll.

larger vertebral column.

Purchased, 1849, and Cunnington

Coll.

50090. Anterior portion of very large vertebral column, and some
head-fragments.

Purchased, 1879.

24816. Detached vertebral centrum pierced by a mesial foramen
for the passage of a

remnant of the notochord.
Cunnington

OEOPJOSCOPUS,
[Ittiol. Foss. Ital.

Coll.

Costa.

1853, p. 2 (Ionoscopus).']

Syn. Attakeopsis, V. Thiolliere, Bull. Soc. G6ol. France, [2] vol. xv.
1858, p. 784 (name only), and Poiss. Foss. Bugey, pt. ii.
1873, p. 22.
Macrorhipis, A. Wagner, Abh.

k.

bay.

Akad. Wiss., math.-phys.

CI. vol. ix. 1863, p. 723.

Head large and snout pointed maxilla much deepened behind,
with nearly straight dentigerous border; teeth of moderate size,
Vertebral centra usually about as
stout and conical or styliform.
;
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long as deep, and the side of each exhibiting a median longitudinal
ridge with a deep pit above and below

Fin-rays robust,

from the base
anal

fins

;

;

ribs robust,

but short.

and divided at some distance
Dorsal and
the median fins.

articulated

all closely

fulcra conspicuous on.

short-based, the former almost or completely in advance of

the latter

;

caudal

fin

much

forked.

Scales large.

Oeonoscopus petraroise,

Costa.

1853. lonoscopus petraroice, 0. G. Costa, Ittiol. Foss.

Ital. p. 2, pi.

1864. Oeonoscopus petraroice, 0. G. Costa, Atti Accad. Pontan. vol.

i.

viii.

p. 59, pi. viii.
1882. Oeonoscopus petraroice, F. Bassani, Denkschr. k. Akad. Wiss.,

math.-naturw. CI. vol. xlv.

Type. Imperfect fish

The type

;

p.

240.

Geological

Museum, University

species, attaining a length of

about 0*7,

a fragmentary specimen which seems to have a

of Naples.

known

only by
somewhat deeper

abdominal region than the next species, also differing from the
latter in the stouter teeth and slightly more forward position of the
dorsal

fin.

Form.

Sf

Log.

Cretaceous

:

Pietraroja,

Province of Benevento,

Italy.

Not represented in the Collection.
The original specimen at Naples is covered with large cycloidal
scales, and these are ornamented in the exposed portion with delicate, parallel horizontal lines, which sometimes seem to terminate at
The teeth are, as shown by
the hinder margin in fine serrations.
but the crimping of the crown of the
Costa, enamelled at the tip
two hinder teeth is not quite so conspicuous as indicated in Costa's
The operculum is much deeper than broad, and the branfigure.
The dorsal fin exhibits biserial fulcra,
chiostegal rays are slender.
and all the other fins are seen to be fulcrated, except the pectorals
which are too much crushed. The dorsal fin exhibits at least 24,
;

while the anal has only about 12 supports.

Oeonoscopus cyprinoides

(Wagner).

1863. Oligoplearus cyprinoides, A. Wagner, Abh. k. bay. Akad. Wiss.,

math-phys. CI. vol. ix. p. 721, pi. vi.
1887. Oenoscopus cyprinoides [misprinted esocinus], K. A. von Zittel,

Handb.

Palaeont. vol.

A

p. 232.

iii.

Type. Fish, wanting head

;

opercular apparatus

Museum, Munich.
Length of head with

Pala3ontological

species nearly as large as

the type.

nearly equal to the

maximum

depth of the

;
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trunk and contained somewhat more than four times in the total
length of the fish; caudal pedicle less than half as deep as the
Teeth closely arranged in the maxilla and

abdominal region.

smaller than some of those in the dentary.

Vertebrae at least 60

in number, nearly all those of the abdominal region conspicuously

deeper than long.
to the pectorals

;

much

Pelvic fins arising
dorsal fin with

20-22

nearer to the anal than

rays, arising at the middle

point between the occiput and the base of the caudal

with about 14

rays, nearly as deep as the dorsal

fin

anal

;

fin

and arising opposite

the hinder portion of the latter.

Form.

Sf

Lower Kimmeridgian (Lithographic

Loc.

49142. Plaster cast of type specimen

Stone): Bavaria.

Neukelheim.

:

Purchased, 1878.

37795. Pine specimen 0-55 in length, with imperfect head showing
part of the maxillary and mandibular dentition
Soleu;

Haberlein Coll.

hofen.

37795

head with vertebral column,
and other fragments of a somewhat larger fish
The hyomandibular, maxilla, mandible, and
Solenhofen.

Scattered remains of the

a.

caudal

fin,

;

some of the broad branchiostegal rays are displayed.
Haberlein

Oeonoscopus muensteri

Coll.

(Wagner).

1842. Aethalion sulovatus, G. von Minister, Neues Jahrb. p. 42.
Palseontological Museum, Munich.]
1842. Pachycormus elongatus, G. von Miinster, ibid. p. 43.

1842. Pachycormus latus, G. von Miinster (non Agassiz),

[Fish

[Ditto.]
ibid.

p. 43.

[Ditto.]

1842. Pachycormus gibbosus, G. von Miinster,
1848. Pachycormus muensteri, C. G. Giebel,
p.

199 (substitution of name for P.

1863. Macrorhipis milnsteri, A.

math.-phys. 01. vol.

ix. p.

ibid. p. 43.

Fauna

[Ditto.]

Vorwelt, Fische,

latus, Miinster).

Wagner, Abh.

724, pi.

d.

k. bay.

Akad. Wiss.,

vii.

Museum, Munich.
from 0. cyprinoides,
much smaller than the typical specimens of the latter, and posThe trunk may perhaps be somewhat
sibly its immature stage.
stouter than in the last species and the lobes of the caudal fin
Type. Nearly complete

A

form

fish

;

Palseontological

of fish not yet clearly distinguished

broader.

This

is

Form.

described as the type species of Macrorhipis.

Sf

Loc.

Lower Kimmeridgian (Lithographic

Stone): Bavaria.

—
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49131. Plaster cast of type specimen; Kelhenn.

Purchased, 1878.

P. 893. Imperfect fish wanting the greater part of the head, and

with the trunk chiefly in impression

;

Kelheim.
Egerton

Oeonoscopus desori

(Thiolliere).

1858. Attakeopsis desori, V. Thiolliere, Bull. Soc.
vol. xv. p.

Coll.

Geol. France, [2]

784 (name only).

1873. Attakeopsis desori, V. Thiolliere, Poiss. Foss. Bugey, pt.

ii.

p. 23,

pi. xi.

1887. Oenoscopus desori, K. A. von Zittel, Handb. Palaeont. vol.

iii.

p. 232.

Lyons jJ useum.
genus Attakeopsis, attaining a
length of about 0*35. Form and proportions as in 0. cyprinoides,
but vertebrae not more than 55 in number and mostly as long as
Type. Nearly complete fish

The type

;

species of the so-called

deep.

Form.

Sf

Log.

Lower Kimmeridgian (Lithographic Stone)

:

Ain,

France.
P. 4702.

Fish 0-25 in length, with much-crushed head and the
vertebral arches and fins partly disturbed

There seem

to be indications of fulcra

:

Cirin,

on the paired

Ain.
fins,

and those of the median fins are conspicuous.
Each
pelvic bone is shown to be expanded both proximally and
Purchased, 1884.

distally.

An undetermined species of Oeonoscopus also appears to be repreifprl by
\\\t the
f.ViP following
followinc- specimen
snppimpn
sented
•
:

33477. Right maxilla described and figured in Geol. Mag. [4]
vol. ii. (1895), p. 151, pi. vii. fig. 9; Purbeck Beds,

Swanage.

The following
in the Collection

Purchased, 1858.

species has also

been named, but

is

not represented

:

Pachycormus striatissimus, G. von
Neues Jahrb. 1842, p. 43 Macrorhipis striatissima, A. Wagner, Abh. k. bay. Akad. Wiss., math.phys. CI. vol. ix. (1863), p. 726.
Lower Kimmeridgian
(Lithographic Stone)
Kelheim, Bavaria. [Fish wanting

Oeonoscopus striatissimus

:

Minister,

:

—

;

caudal

PART

III.

fin

;

Palaeontological

Museum, Munich.]
.2 K
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Genus

SPATHIURUS,

[Trans. Boy. Dublin Soc. (2) vol.
Syn. Amphilaphurus, J.

Head

W.

iii.

1887,

p.

502.]

Davis, ibid. 1887, p. 504.

large and trunk not

[jaws and teeth unknown].
as

Davis.

much

tapering in the caudal region

Vertebral centra usually about as long

deep, and the side of each exhibiting a median longitudinal

ridge with a deep pit above and below.

Fin-rays robust,

all closely

and divided at some distance from the base
fulcra
Paired fins large, the
present on both median and paired fins.
articulated

;

pel vies as deep as the anal

the back, and anal
latter

caudal

;

dorsal fin occupying the greater part of

;

fin small,

opposed to the hinder extremity of the

excavated at

fin slightly

its

hinder margin.

Scales

large.

Spathiurus dorsalis,
1887. Spathiurus dorsalis, J.
vol.

iii.

p.

503,

pi.

xxxv.

W.

[Caudal region

;

Davis, Trans. Eoy. Dublin Soc. [2]

fig. 1.

1887. Amphilaphurus major, J.
fig. 2.

Davis.

W.

Davis,

British

ibid. vol.

iii.

p.

504,

pi.

xxiv.

Museum.]

Type. Imperfect trunk British Museum.
The type species, attaining a length of not less than 0*35, imperCaudal pedicle apparently more than half as deep
fectly known.
as the abdominal region. Vertebrae somewhat deeper than long.
Dorsal fin comprising about 45 rays, not extending quite to the
;

caudal

;

anal fin with 10 rays, remote from the caudal and

nearer the pelvic

Form.
P. 4867.

6f

Log.

Upper Senonian

:

Mt. Lebanon.

Type specimen described and figured
There

loc.
Hakel.
cit.;
no evidence of the extension of the anal fin

is

beyond 10
P. 4746.

much

fins.

Lewis

rays.

Type specimen

of the

described and figured
fins are

so-called
loc. cit.

;

Coll.

Amphilaphurus major,
The two pelvic

Hakel.

crushed together, and apparently regarded as one

by Davis

;

description

the " horse-shoe-shaped " pelvic bone of his
is

a misapprehension, the fragments preserved

undoubtedly indicating a pair of normal pelvic bones

expanded
P. 5995-96.

Two

Hakel.

at each extremity.

Lewis

Coll.

examples of the middle portion of the trunk
first specimen shows especially stout neural

The
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spines in advance of the dorsal

apparently of the pectoral

fin,

and part of the rays

The second specimen

fin.

dis-

plays the considerable expansion of the laminae of the

neural and haemal arches, the acuminate anterior portion
of the dorsal fin with fulcra on the

rounded form of the

and the

ray,

first

Lewis

scales.

Coll.

P. 5994. Imperfect head and anterior abdominal region with pectoral fin, apparently of this fish

;

The head

Hakel.

is

too fragmentary for description and the vertebral centra

The

are obscure.

pectoral

fin-rays

much

broad,

are

divided and very closely articulated in the distal portion
fulcra occur on the anterior

margin of the

fin,

Lewis

are traces of slender basal bones.
It

is still

;

and there
Coll.

not possible to distinguish from Spathiurus the genus

Opsigonus (D. G. Kramberger, in F. Bassani, Denkschr. k. Akad.
Wiss., math.-naturw. CI. vol. xlv. 1882, p. 200), from the Cretaceous
of the Island of Lesina, Dalmatia.

It

is

not determined, however,

had a rounded or forked tail, whether fulcra are
present or absent on any fin except the caudal, and whether or not
there is a series of free neural spines in the abdominal region.
The single known species is Opsigonus megaluriformis (Kramberger,
loc. cit. p. 200, and Rad. Jugoslav. Akad. vol. lxxii. 1885, p.
14,
pi. iv. fig. 1, and Soc. Hist.-Nat. Croatica, vol. i. 1886, p. 125), the
whether

this fish

type specimen being preserved in the Geological

The name

University of Agram.
J.

Y. Eohon (Mem. Acad. Imp.

no. 1, 1890, p. 11,

pi.

Jurassic of Ust-Balei,

Museum

i.

fig.

Sci. St.

is

of the

given by

Petersbourg, [7] vol. xxxviii.

6) to a small Palseoniscid fish from the

Government

of the Imperial

Museum

of Opsigonus gracilis

Academy

now

of Irkutsk, Siberia,

in the

of Sciences, St. Petersburg.

The following specimens probably represent a member

of the

family Oligopleuridae, but are too imperfect for precise determination

:

P. 7584.

Fragment
cylindricus,

of

trunk and

Calamopleurus

cylinclricus, L. Agassiz,

Journ. vol. xxx. (1841),
vol. xviii.

Brazil.

(1844),

The

labelled

fin

" Calamoporus

Agass.," by Agassiz, evidently intended for

p.

1012

p.
;

84,

Edinb.

New

Phil.

and Comptes Rendus,

Cretaceous, Province of Ceara,

scales are cycloidal, very

and apparently longer than deep the
spaced and much divided distally.
;

much

imbricating

fin-rays are widely

History unknown.

2k2
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15499. Portion of similar but much larger squamation, exhibiting
the canal of the lateral line penetrating the scales

Completely

centra are

vertebral

ossified

P. 7585. Imperfect

and fin, with similar scales
10 or perhaps 12 in number, are

caudal pedicle

The

fin-rays,

much

extremely robust,

The

divided distally.

and the

Brazil.

in the

Purchased, 1843.

section.

Brazil.

;

shown

fin

seems to have been

Trunk elegantly

closely

in length,

little if at all

excavated

History unknown.

at the hinder border.

Family

and

divided, expanded,

largest measures 0*11

LEPTOLEPID^E.
Head with

fusiform.

delicate

membrane-bones,

the suborbital and circumorbital plates almost or completely covering the cheek, more or less enamelled
the middle line

;

;

snout not produced

;

parietal bones meeting in

mandibular suspensorium

nearly vertical or inclined forwards, but gape of mouth wide
maxilla very small

supramaxillary plates

well-developed

;

always pierced by the notochord ribs
panded haemal arches at the base of the
;

Fin-fulcra

present.

pre-

absent

small and conical.

teeth

Vertebral centra well- ossified, but

Opercular apparatus complete.

articulated distally

;

maxilla large, loosely attached and with two

;

fin-rays

;

delicate

;

no fused or ex-

Intermuscular bones

tail.

more or

less

divided and

dorsal and anal fins small, the former usually

;

short-based, above or behind the pelvic pair.

Scales thin, cycloidal

and deeply imbricating, usually ganoid in their exposed portion
lateral line not observable.

Synopsis of Genera.
I.

Dorsal

fin in

much

advance of anal

fin,

which

is

not

extended.

Dentary bone sharply rising into a thickened
obtuse elevation near its anterior end
Dentary bone gradually deepening from the
symphysis backwards without any marked
.

.

thickening
II.

Dorsal

fin

opposed to anal

fin,

which

is

Leptolepis

(p.

501).

Aethalion

(p.

518).

Thrissops

(p.

521).

much

extended.

Dentary bone as

in Aethalion
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LEPTQLEPIS,

Genus

[Neues Jahrb. 1832,

p.

Agassiz.

146.]

Syn. Ascalabos, G. von Miinster, Beitr. Petrefakt.

pt.

i.

1839, p. 112

(undefined).

Fauna

Tharsis, C. G. Giebel,

d.

Vorwelt, Fische, 1848,

p. 145.

Sarginites, 0. G. Costa, Atti Accad. Pontan. vol. v. 1850, p. 285.

Megastoma, 0. G. Costa,

Head

large and teeth minute

ibid.

;

1850, p. 287.

Maxilla arched,

sclerotic ossified.

with a slightly convex dentigerous border; mandible prominent,
and dentary sharply rising into a thickened, obtuse elevation near
preoperculum broad mesially, with a large
its anterior extremity
;

inferior limb,

marked with radiating ridges

suboperculum large,

;

but smaller than the trapezoidal operculum, from which

by an oblique

cylinders, with little or
tively large

divided

no secondary

Pelvic fins rela-

ossification.

dorsal fin about as long as deep, opposed to the pelvic

;

pair or to the space between the latter and the anal

not

it is

Vertebrae in the form of much-constricted

suture.

much extended

;

caudal

fin

;

anal fin small,

Scales completely

deeply forked.

no enlarged or thickened ridge-scales.
scales are covered with a very thin layer
The cranial roof
of ganoine, always smooth or only feebly rugose.
is flattened in the middle, abruptly truncated behind, and very
narrow between the orbits the parietals are very small, and the
covering the trunk

;

The external bones and

;

suture between the much-elongated frontals

sphenoid

is

There

delicate.

is

wavy.

is

The para-

a series of large suborbital bones,

and the sensory canal traversing them exhibits a number of short
This is observable both behind and
The sclerotic ring is ossified. The premaxilla
in front of the orbit.
is small, and the long curved maxilla, having minute teeth on its

branches radiating downwards.

convex oral margin,
its

is

contracted, though comparatively robust, at

loose anterior articulation.

There are

also

two elongated supraThe mandible is

maxillary bones, deeply overlapping the maxilla.

deep in the middle, and consists almost entirely (if not entirely) of
The robust dentary bone is remarkable for the deep

two elements.

coronoid process rising nearest

above

it, is

its

anterior end

;

behind, and partly

the large laminar angulo-articular element.

tohyal has the ordinary hour-glass form, but

is

The

cera-

noteworthy for the

extension of a supplementary delicate straight rod of bone between
its

extremities on the

upper

side.

The opercular apparatus

is

complete, and the sensory canal upon the preoperculum exhibits
radiating branches resembling those of the suborbital line,

The

branchiostegal rays on the short epihyal are broad and imbricating,

while those supported by the ceratohyal are spaced and delicate

;
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and there

is

no trace of a gular plate in any specimen examined by

the present writer.

One pair of large supratemporal plates occurs behind the occiput,
and the whole of the trunk is covered with imbricating cycloidal
scales, which are distinctly invested with ganoine in their exposed
The vertebral centra

portion.

are in the form of constricted cylin-

not completely severing the intervertebral portions of the

ders,

notochord

and they are often strengthened in the

;

to

parapophyses.

by

ribs are robust,

and some specishow that they are attached to broad laminar
The delicate neural arches in the abdominal region

extending almost or quite to the ventral border

mens seem

later species

The

longitudinal streaks of bone on the periphery.

;

do not appear to have been fused with the centra, while the right

and

left

halves are separate, and the short neural spines are loosely

Both the neural and haemal arches in the caudal

apposed to them.

region are fused with the vertebral centra and with their respective
spines

;

and where the arch joins the spine there

slight triangular expansion of the bone.

sometimes a

is

Intermuscular bones are

observed across the neural arches in the abdominal region.

The basal bones

of

the pectoral fin are unknown, but the pelvic

fin-supports are often well exhibited.

Each

of the latter

is

trian-

gular in form, tapering forwards and thickened on the outer border.

There

is

nothing worthy of note in the supports of the median

fins,

except that the foremost two or three elements in the dorsal are

sometimes fused together.

Leptolepis bronni,

Agassiz.

1830. Cyprinus coryphcenoides, H. G. Bronn, Neues Jahrb.

p. 14, pi.

i.

fig. 1.

1832. Leptolepis bronnii, L. Agassiz,

ibid. p. 146.

1833-44. Leptolepis bronnii, L. Agassiz, Poiss. Foss. vol.
pt.

ii.

1852. Leptolepis constrictus, Sir P. Egerton, Figs.

Organic Remains, dec.
[Nearly complete fishes
1858. Leptolepis bronnii,
figs.

ii.

pt.

i.

p.

13

;

pp. 133, 294.

&

Descript. Brit.

(Mem. Geol. Surv.), no.
Bath Museum.]
F. A. Quenstedt, Der Jura, p. 238,
vi.

9, pi.

ix.

;

pi. xxxiii.

8-11.

1874. Leptolepis constrictus, H. E. Sauvage, Rev. Sci. Nat. vol.

ii.

and in Durnortier, Etudes Paleont. Depots
Jurass. Bassin Rhone, pt. iv. p. 29.
1874. Leptolepis affinis, H. E. Sauvage, ibid. p. 419, pi. vii. figs. 5-9,
[Nearly complete fish.]
and op. cit. p. 30.
(?) 1874. Leptolepis pronus, H. E. Sauvage, ibid. p. 424, pi. vii. fig. 1
p.

418,

pi. vii. fig. 4,

[Nearly complete
(?)

fish.]

1874. Leptolepis pachystetus,
figs. 2, 3.

[Nearly complete

H. E. Sauvage,
fish.]

ibid.

p.

426, pi.

vii.

;

503

LEPT0LEPTDJ2.
1892. Leptolepis

affinis,

H. E. Sauvage, Bull. Soc. Hist. Nat. Autun,
Yonne,

vol. v. p. 389, pi. xvi. fig. 1 (reprinted in Bull. Soc. Sci.
vol. xlvii. 1893, p. 25, pi.

Type. Nearly complete

The type

Head with

i.

fig. 1).

[Nearly complete

fish.]

fish.

species, of small size, attaining a length of

opercular apparatus occupying

fourth of the total length of the fish

;

somewhat

about 0*1.

less

than one-

depth of caudal pedicle ex-

maximum depth of the abdominal region.
operculum not quite equal to half the length of the head.

ceeding one- third the

Width

of

Vertebras about 40 in number, the centra elongated, forming thin,

much-constricted cylinders

the neural and haemal arches in the

;

hinder half of the caudal region comparatively robust.
arising

much

Pelvic fins

nearer to the anal than to the pectorals, and com-

prising not less than 10 rays

;

dorsal with about 12 rays, arising

immediately behind the pelvic pair and almost reaching a point

somewhat smaller anal

opposite the origin of the

Though not

strictly in

fin.

accordance with the rules of nomenclature,

seems advisable to adopt the name of bronni for this species in
honour of its discoverer. The present writer cannot recognize any

it

diagnostic characters in the English

them from the

and French

typical fishes of similar age in

separating

fossils

Germany

;

the

all of

by Sauvage being readily explained by differences in
the state of crushing and preservation.
Form. Sf Loc. Upper Lias Baden, Wurtemberg, and Bavaria
Normandy, Burgundy, and Lozere Somersetshire.
features noted

:

;

Two

imperfect and distorted specimens, in counterpart
Wurtemberg. Several of the head-bones are well
Purchased, 1845.
shown.

19641-44.

Boll,

22529, -a. One contorted fish and two imperfect specimens, the first
from Boll, the others probably from Ohmden, Wurtemberg.
Purchased, 1848.
36129. Eish about 0-09 in length, crushed and distorted anteriorly,

and displaying the broad hsemal spines at the base of the
Purchased, 1861.
Metzingen, Wurtemberg.

caudal fin

;

P. 945, P. 950. Eight specimens, variously imperfect,

two exhibit-

ing the general form of the trunk and the position of the
fins

;

Ohmden.

Egerton

P. 3663, P. 3665. Eish about 0-09 in length,

mentary specimen

;

Ohmden.

Coll.

and a smaller fragEnnisJcillen Coll.

P. 946. Eish wanting caudal region, labelled Leptolepis jaegeri

Count Minister

;

Ohmden.

by

Egerton Coll.
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32453-63, 32465-71, 32583.

Series of eighteen specimens, one

being in counterpart, illustrating
in the skeleton of this species

;

all

the principal features

Curcy, Normandy.
Tesson Coll.

P. 947-8. Six similar specimens

28855. Three imperfect
one head

;

two being

fishes,

Egerton Coll.

Curcy.

in counterpart,

Alderton, near Cheltenham.

;

P. 3667. Contorted fish

;

and

also

Purchased, 1854.

Ilminster, Somersetshire.

Ennishillen Coll.

32583

a, b.

Two

very small specimens (one being in counterpart)

with relatively large head, probably to be regarded as

young

of this species

;

Curcy.

Tesson Coll.

The following specimens of Leptolepis from the Upper Lias of
Dumbleton, Gloucestershire, represent the form named L. concentricus by Egerton (Quart. Journ. Geol. Soc. vol. v. 1849, p. 35, and
Figs. & Descript. Brit. Organic Remains, dec. vi. 1852, no. 9).
This
is

said to be distinguished

from the so-called L.

constrictus (identified

above with L. bronni) by its relatively larger head, thicker scales,
and smooth preoperculum ; but, judging from present evidence, it

seems likely that

all

these differences will prove to be merely due

to differences in the state of preservation.

The type specimen

is

in

the Collection of Eev. P. B. Brodie, Rowington.
P. 940. Imperfect fish and six fragments, labelled Leptolepis concentricus in Egerton's handwriting.

the best specimen

is

The preoperculum

in

smooth, but probably does not exhibit

the outer layer, and the corresponding bone in two of the

fragments shows distinct indications of the superficial
radiating ridges.

39150-52. Three imperfect specimens.
P. 3666. Five similar specimens,

two exhibiting

diating ridges on the operculum.

Egerton

Coll.

Bowerbank

Coll.

traces of the ra-

Ennishillen Coll.

P. 6145. Greater portion of fish and a detached head.

Purchased, 1890.
P. 7038. Seven fragmentary specimens, one being in counterpart,

exhibiting the form of various bones.

Purchased, 1894.

Leptolepis saltviciensis, Simpson.
(?) 1844. Leptolepis Jilipennis, L. Agassiz, Poiss. Foss. vol.
p. 134.

[Imperfect

1855. Saltviciensis,

fish

;

British

Museum.]

M. Simpson, Foss. Yorkshire

Lias, p. 19.

ii.

pt.

ii.
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&

1876. Leptolepis saltviciensis, J. F. Blake, in Tate
Lias, p. 260, pi.

iii. fig.

M. Simpson,

1884. Leptolepis saltviciensis,

Type. Nearly complete

A

fish

op.

cit.

ed. 2, p. 16.

Whitby Museum.

;

bronni, apparently only

small species closely related to L.

differing

latter in the comparatively less

from the

Blake, Yorkshire

1.

deepened form

of

the abdominal region and in the greater tenuity of the skeleton.

Form.

Sf

Upper Lias

Loc.

Yorkshire.

:

P. 4369, P. 3668. Fine specimen about 0-085 in length,

smaller specimens
P. 951, P. 351.

A

small

fish

Whitby.

;

and three

EnnisJcillen Coll.

exhibiting all the fins, and two other

specimens; Whitby.

Egerton

Coll.

fish, 0*065 in length, in similar matrix
but labelled " Street " by Agassiz and

P. 512. Imperfect contorted
to

above,

the

Egerton

;

intended to be the type specimen of the unde-

fined Leptolepis filipennis,

Ag.

Egerton Coll.

41724. Fish in counterpart, displaying the caudal vertebras; Whitby.
Toulmin Smith Coll.
P. 7586. Another specimen, exhibiting the caudal vertebras and

paired fins

;

Whitby.

History unknown.

36017, 36316. Slab with two fishes and another specimen; Whitby.
Purchased, 1851
P. 938. Three imperfect

much

,

1860.

crushed and distorted specimens,

labelled " Leptolepis filipennis ? "

by Egerton, doubtfully
Whitby. The squamation is not
in the specimens mentioned above, and the ver-

ascribed to this species

shown

as

tebras are so
of

much

;

crushed that they have the appearance

being relatively deeper.

Egerton

Leptolepis jaegeri,
1832. Leptolepis jaegeri, L. Agassiz,

Agassiz.

Neues Jahrb.

1832. Leptolepis longus, L. Agassiz, ibid.

p.

p. 146.

146.

1844. Leptolepis jaegeri, L. Agassiz, Poiss. Foss. vol.
1844. Leptolepis longus, L. Agassiz,

Type. Nearly complete

A

ibid. p.

ii.

pt.

ii.

p. 133.

133.

fish.

species slightly exceeding the type in

delicate skeleton.

Coll.

Head with

size,

and with very

opercular apparatus occupying nearly

one-fifth of the total length of the fish

;

caudal pedicle compara-
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Vertebral centra in the form of thin cylinders, not

tively robust.

much

constricted and none

much

longer than deep.

Fins as in the

type species.

Form.

Loc.

Sf

Upper Lias

:

Wiirtemberg.

19637-40. Three specimens, one being in counterpart and the largest
about 0*12 in length Boll. In the third specimen the
head is elongated by crushing and displays several of the
;

Purchased, 1845.

bones.

Leptolepis autissiodorensis, Sauvage.
1892. Leptolepis autissiodorensis,

Autun,
Yonne,

vol. xlvii. 1893, p. 28, pi.

Type. Nearly complete

A

H. E. Sauvage,

vol. v. p. 393, pi. xvi. fig.
i.

Bull. Soc. Hist. Nat.

2 (reprinted in Bull. Soc. Sci.
fig. 2).

fish.

robust species attaining a length of about 01.

with opercular apparatus about equalling the

Length of head

maximum

depth of

the trunk and contained about four-and-a-half times in the total

length of the
the

maximum

fish

;

width of caudal pedicle equalling one- quarter

depth of the abdominal region.

Vertebrae and fins

as in the type species.
Sf Log. Upper Lias: Yonne, France.
Not represented in the Collection.

Form.

Leptolepis talbragarensis, A.
[Described in forthcoming

Mem.

S.

Woodward.

Geol. Surv. N. S. Wales, Palaeont.

no. 9, with drawings on pi. vi. figs. 1-8.]

Type. Nearly complete

A

fish

;

Geol. Survey

Museum, Sydney.

robust species ordinarily attaining a length not exceeding 0*15.

Length of head with opercular apparatus less than the maximum
depth of the trunk, and somewhat less than one-fifth of the total
length of the fish

;

abdominal region.

caudal pedicle robust, nearly half as deep as the
Vertebrae

about 45 in number, the centra

scarcely longer than deep in the anterior part of the caudal region,

and forming

thin,

smooth constricted cylinders

;

the neural and

haemal arches in the anterior part of the caudal region gently
arcuated, not depressed.

Pelvic fins arising slightly nearer to the

anal than to the pectorals; dorsal with about 12 rays, arising in

advance of the middle point

of

the origin of the pelvic fins

;

midway between
Form.
gar,

New

Sf

Loc.

the back and immediately behind

anal fin with about 9 rays, arising

the pelvic and caudal

fins.

Upper Hawkesbury-Wianamatta

South Wales.

Not represented

in the Collection.

Series

:

Talbra-

—
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Leptolepis lowei, A.
[Described in forthcoming

Mem.

Woodward.

S.

Geol. Surv. N. S. Wales, Palgeont.

no. 9, with drawings on pi. vi.

Type. Nearly complete fish

A

figs. 9,

Geol. Survey

;

more slender and smaller

10.]

Museum, Sydney.

species than the preceding, closely

resembling this, but with a more elongated head of which the
length

gar,

maximum

about equal to the

is

Form.

New

depth of the trunk.

Upper Hawkesbury-Wianamatta

Log.

Sf

Series

:

Talbra-

South Wales.

Not represented

in the Collection.

may be either the fry of the last species or a
and diminutive species are provisionally named L. grega-

Small fishes which
distinct

Woodward,

rius,

A.

figs.

11, 12.

S.

pi. iv. figs.

cit.

loc.

Leptolepis disjectus, A.
1890. Leptolepis disjectus, A. S.
295, pi.

p.

iii.

figs.

;

of Leptolepis

Woodward.
Proc. Geol. Assoc, vol.

xi.

Museum.
name applied to the only known reLower Oolites. The maxilla is very

British

indefinable provisional

mains

S.

Woodward,

pi. v. fig. 5, pi. vi.

16-19.

Type. Detached bones

An

8-10,

from the

margin

slightly rugose near its oral

;

the preoperculum

is

sharply

bent, while the radiating markings are almost or completely confined to

its

lower limb

;

the operculum

is

smooth and about two-

thirds as broad as deep.

Form.

Sf

Loc. Bathonian

:

Oxfordshire.

All the following specimens
Slate, Stonesfield,

near Oxford

were obtained from the Stonesfield
:

P. 959. Detached maxilla, dentary, operculum, and preoperculum,

being the type specimens figured
P.

958

a, P.

959

a.

Two examples

loc. cit.

Egerton

Coll.

of the cranial roof, one being in

counterpart and labelled " Belonostomus leptosteus, Agass."

by Agassiz.
P. 959 b, P. 3797, P.

P.

959

C,

959

P. 959

e.

f,

4277

a.

Ten

Coll.

Seven maxilla*.

P. 3793. Seven dentaries.

P. 959 d, P. 3798.
P.

Egerton

ceratohyals.

Egerton

Sf

Enniskillen Colls.

Egerton

Sf

Enniskillen Colls.

Egerton

Sf

Enniskillen Colls.

Anterior suborbital.
P. 3796 a. Six preopercula.

Egerton

Egerton

df

Coll.

Enniskillen Colls.

—
508

ACTINOPTERYGII.

Leptolepis macrophthalmus,
[Plate

XVIII.

fig.

Egerton.

3.]

1845. Leptolepis macrophthalmus, Sir P. Egerton, Quart. Journ. Geol.
Soc. vol.

i.

231.

p.

&

1852. Leptolepis macrophthalmus, Sir P. Egerton, Figs.

Remains, dec.

Brit. Organic

Type. Imperfect fishes

A

vi.

British

;

(Mem. Geol.

Descript.

Surv.), no. 8, pi.

viii.

Museum.

large and comparatively slender species, attaining a length of

Length of head with opercular apparatus much exdepth of the trunk and contained little more

about 0*24.
ceeding the

maximum

than four times in the

total length of the fish

pedicle equalling nearly one-half of the

<$f

depth of the

Vertebras and fins apparently as in L. dubius.

abdominal region.

Form.

width of caudal

;

maximum

Log. Oxfordian

Wiltshire.

:

All the following specimens were obtained from Christian Malford,

near Chippenham

:

P. 575, P. 576, P. 3677. Three specimens described and figured by

Egerton,

fish

1852, to be regarded as the type speci-

loc. cit.

The

mens.

original of

fig.

2, loc.

cit., is

a nearly complete

0-13 in length, while the original of

fig.

3

is

very

imperfect and wants the caudal region.

Egerton

Sf

Enniskillen Colls.

46344. Fine specimen 0*235 in length showing the axial skeleton,
the abdominal vertebras apparently with broad transverse

by which the
(PL XVIII. fig. 3).

processes

20090. Ten imperfect

fishes,

ribs

are

supported

Ounnington

Coll.

variously preserved, and one head with

apparatus

opercular

delicate

and pectoral

fin.

The radiating

markings on the preoperculum are confined to its lower
Purchased, 1846.
limb and are fine and numerous.
19959. Small

fish,

with imperfect head and

tail.

Purchased, 1846.

21435. Small specimen displaying the paired fins, the pectoral with
not less than 16, the pelvic with not less than 9 rays.

The

latter are

more than two-thirds

as long as the former.

Purchased, 1847.

24676, 26470.

Two

large

and two small specimens.

fin-supports are exhibited.

P. 936, P. 5145-46.

more or

One

The

pelvic

Purchased, 1850-51.

large fragment and seven small specimens

less imperfect.

Egerton

Coll.
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P. 937.

More fragmentary specimen
by Egerton.

"
labelled " Leptolepis costalis

Egerton

Coll.

P. 4364. Three imperfect specimens, one indicating a very large

Enniskillen Coll.

fish.

Leptolepis dubius
[Plate
1755. Figures by G.

XIY.

(Blainville).

figs. 6, 7.]

W. Knorr, Samml. Merkwiirdigk. Natur,

pis. xxiv.,

xxvii.

1818. Clupea dubia,

H. D. de

Blainville,

Nouv.

Diet. d'Hist. Nat.

vol. xxvii. p. 331.

1826. Ichthyolithus esociformis,~E. F. Germar, Keferstein's Teutschland

geogn. dargestellt, vol.
(?)

iv. p. 96.

1826. Ichthyolithus luciiformis, E. F. Germar,

ibid. p.

96, pi.

i.

a.

fig. 1.

(?)

1826. Esox avirostris, E. F. Germar,

ibid. p. 95, pi.

i.

1833-44. Leptolepis knorrii, L. Agassiz, Poiss. Foss. vol.
pt.

ii.

pp. 134,

294

a.

fig:.

ii.

pt.

pt.

ii.

2.
i.

p.

13

(in part).

1833-44, Leptolepis dubius, L. Agassiz,

ibid. pt.

i.

p.

13

;

pp. 134,

294.
(?)

Fauna

1848. Tharsis germari, C. G. Giebel,

[Nearly complete fish

;

d.

Vorw., Fische,

p. 146.

Halle Museum.]

(?)

1848. Tharsis elongatus, C. G. Giebel,

(?)

1848. Tharsis intermedius, 0. G. Giebel,

ibid. p.

147.

ibid. p.

[Ditto.]

147.

[Ditto.]

1861. Leptolepis clupeiformis, T. C. Winkler, Descript. Poiss. Foss.

Solenhofen (Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv.),
[Nearly complete fish Teyler Museum, Haarlem.]
p. 9, fig. 1.
;

1863. Leptolepis knorrii,

math.-phys. CI. vol.

A. Wagner, Abh.

k. bay.

Akad. Wiss.,

740.

ix. p.

1888. Leptolepis knorri, K. A. von Zittel, Handb. Palaeont. vol.

iii.

p. 271, fig. 277.

Type. Nearly complete fish

A

;

Museum

of

Natural History, Paris.

and robust species, attaining a length of about 0"3.
Length of head with opercular apparatus about equal to the maximum depth of the trunk and one-fifth of the total length of the
fish

large

;

caudal pedicle comparatively narrow,

one-third the

maximum

its

depth not exceeding

depth of the abdominal region.

about 50 in number, the centra at least as long
slightly strengthened

secondary bone
inclined.

;

as

Vertebrae

deep and

by the addition of small longitudinal ridges of

neural and haemal spines in caudal region

Pelvic fins arising

much

much

nearer to the anal than to the

and comprising not less than 12 rays; dorsal with about
15 rays, arising slightly in advance of the pelvic pair and not ex-

pectorals,

tending so far as a point opposite the comparatively small anal,

which comprises only about 10

delicate

and closely-arranged rays

510
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anal arising

midway between the

and the caudal, or

pelvic fins

slightly nearest to the former.

Form.

Sf

Loc.

19824. Small

Lower Kimmeridgian (Lithographic Stone)

fish

about 0*155 in length

;

Bavaria.

:

Solenhofen.

Mr. Heuland, 1845.

Presented by

22507, 22511, 22520. Three specimens, the first wanting the tail,
the second much contorted, and the third wanting the
dorsal, anal,

and pelvic fins

32479. Axial skeleton

of a fish

Purchased, 1848.

Solenhofen.

;

0*28 in length

;

Solenhofen.
Tesson Coll.

36025.

A

typical specimen, chiefly in impression

Solenhofen.

;

Purchased, 1861.

37072, 37074, 37075, 37079, 37084, 37087, 37092, 37096, 37103,
37820-25, 37827, 37830-32, 37847-49, 37851-54, 37857,
37858, 37861, 37863, 37866, 37872, 37932.
thirty-three specimens,

some

Series of

in counterpart, exhibiting all

the principal characters of the genus and species

37868.

Solen-

;

Haberlein

hofen.

Coll.

Imperfect specimen displaying the vertebral centra and
indicating the extent of the persistence of the notochord

Solenhofen.

Haberlein Coll.

37839. Imperfect skeleton

displaying .the tail

natural size in PI. XIV.

fig.

as

7 ; Solenhofen.

shown

of the

Haberlein Coll.

37049, 37859-60, 37874. Four small specimens exhibiting the axial
Haberlein Coll.

skeleton; Solenhofen.
P. 924. Five typical specimens
P.

924

a.

Egerton Coll.

Solenhofen.

;

Fragmentary specimen

;

Daiting.

P. 927. Axial skeleton with paired and caudal fins

Egerton
;

Pointen.

Egerton
P. 3672, P. 4360. Three specimens

;

Solenhofen.

Coll.

Coll,

Enniskillen Coll.

P. 3674. Imperfect fish probably of this species, labelled " Leptolepis

latus, Agass.,"

Count Minister

37839

a.

;

apparently in the handwriting of

Eichstadt.

Enniskillen Coll.

Eemains of head and opercular apparatus probably of
shown of the natural size in PI. XIV. fig. 6
Solenhofen.
The parts are indicated by the lettering.

this species,

;

Haberlein

Coll.
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Leptolepis voithi,
(?)

Agassiz.

1839. Ascalabos voithii, G. von Minister, Beitr. Petrefakt. pt.

i.

p. 112, pi. xii. fig. 5.

1844. Leptolepis voithii, L. Agassiz, Poiss. Foss. vol.
295, pi. lxi. a. figs. 2-4.
1844. Leptolepis contractus, L. Agassiz, ibid. pt.

1844. Leptolepis poly spondylus, L. Agassiz,

[Immature

ii.

ibid. p.

pt.

ii.

ii.

pp. 131,

pp. 134, 294.
133, pi. lxi. figs. 7,

8.

fish.]
ibid. p. 134 (name only).
Fauna d. Vorw., Fische,
Halle Museum.]

1844. Leptolepis paucispondylus, L. Agassiz,
(?)

1848. Tharsis radiatus, C.
p. 146.

Giebel,

G-.

[Nearly complete

fish

;

1863. Leptolepis voithii, A. Wagner, Abh. k. hay. Akad. Wiss., math.-

phys. CI. vol. ix. pp. 741, 744.

Type. Nearly complete fishes

A

;

Palaaontological

Museum, Munich.

Length of
head with opercular apparatus considerably exceeding the maximum
depth of the trunk, and equalling about one-quarter of the total
small species, attaining a length of about 0*12.

length of the fish

;

caudal pedicle comparatively robust,

exceeding one-third the

maximum

its

depth

depth of the abdominal region.

Vertebras about 35 to 40 in number, the centra in the caudal region

longer than deep and

comparatively robust, being strengthened

all

by the addition of small longitudinal ridges of secondary bone
neural and haemal spines in the anterior part of the caudal region
;

Pelvic fins arising

much

dorsal with about

14 rays, arising opposite the

gently arcuated.
to the pectorals

;

and extending almost as
which comprises about 10 rays and
pelvic pair

fins

nearer to the anal than

far as a point opposite the anal,
arises

much

nearer to the pelvic

than to the caudal.

Form.

$• Loc.

Lower Kimmeridgian (Lithographic Stone)

:

Ba-

varia.

37059, 37062, 37064, 37077, 37080, 37900, 37908-10, 37916-18,
37921. Thirteen specimens, three being in counterpart,
variously preserved and exhibiting all the principal characters of the species

;

Haberlein Coll.

Solenhofen.

P. 931, P. 3672. Fine specimen 0-085 in length, in counterpart;

Egerton

Solenhofen.
P. 3673.

Two

6f

Enniskillen Colls.

large contorted specimens, probably of this species

Kelheim.

Enniskillen Coll.

P. 3673 a. Typical well-preserved fish 0'075 in length

;

Kelheim.

Enniskillen Coll.

46315. Similar specimen

;

Kelheim.

History unknown.
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P. 930. Smaller specimen, wanting the greater part of the head,
" Leptolepis paucispondylus "
labelled
by Miinster
;

Kelheim.

Egerton

22519. Imperfect small

0*055 in length

fish

;

Coll*

Solenhofen.

Purchased, 1848.

37063.

Two more immature

specimens

Solenhofen.

;

JSaberlein ColL

P. 934.

Immature
species

somewhat contorted, probably

fish,

Pointen.

;

of

this

Egerton

Coll.

37063, 37894, 37891, 37896. Four immature fishes with incomplete
Solenhofen.
vertebral centra, probably of this species
;

Hdberlein Coll*
P. 3671. Similar specimen, labelled " Leptolepis polyspondylus" by

Miinster
P. 935. Another

;

Pointen.

immature

Enniskillen Coll*

fish

Kelheim.

;

Leptolepis sprattiformis
1755. Figures

by

figs. 2, 3, pi. xxviii. fig. 3, pi.

1818. Clupea sprattiformis,

Nat. vol. xxvii.
(?)

p.

(Blainville).

Samml. Merkwiirdigk. Natur,

TV. Knorr,

Gr.

Egerton Coll.

xxix.

H. D. de

figs.

pi. xxiii.

2-4.

Blainville,

Nouv. Diet.

d'Hist.

330.

1839. Leptolepis pusillus, G. von Miinster, Neues Jahrb. p. 680.

[Immature

fish

;

Palseootological

Museum, Munich.]

1833-44. Leptolepis sprattiformis L. Agassiz, Poiss. Foss. vol.

ii.

pt.

13 pt. ii. pp. 130, 294, pi. lxi. a. fig. 1.
1839-44. Leptolepis macrolepidotus, L. Agassiz,

p.

132,

',

p.

[Immature fish.]
1863. Leptolepis sprattiformis, A. Wagner, Abh.
pi. lxi. figs.

ix. pp.

ii.

k.

bay. Akad. Wiss.,

von

Zittel,

Handb. Palaeont.

p. 272, fig. 279.

Type. Nearly complete

A

pt.

741, 744.

1888. Leptolepis sprattiformis, K. A.
iii.

ibid.

4-6.

math.-phvs. CI. vol.
Vol.

i.

;

fish

;

Museum

of Natural History, Paris.

small, slender species, attaining a length of

about O'll, but
Length of head with opercular apparatus considerably
exceeding the maximum depth of the trunk, and equalling about
one-quarter of the total length of the fish caudal pedicle comparausually

less.

;

tively robust, its

depth about half the

maximum

depth of the

abdominal region. Vertebrae about 50 in number, the centra short
and stout, and the neural and haemal spines in the anterior part of
the caudal region gently arcuated.
to the anal than to the pectorals

PAET

III.

;

Pelvic fins arising
dorsal with about

14

much

nearer

rays, arising

2L
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opposite the origin of the pelvic pair, and not extending so far as a

point opposite the comparatively small anal, which

caudal than to the pelvic

Form.

Sf

Loc.

is

nearer to the

fins.

Lower

Kimmeridgian

(Lithographic

Stone)

Bavaria.

37923. Fine specimen about 0-113 in length

;

Solenhofen.

Haberlein Coll.
P. 7587.

Four distorted specimens, and a slab with two similar
fishes
Eichstadt and Pappenheim.
;

Two

22521-23.

and one very small

typical specimens

fish

Solen-

;

Purchased, 1848.

hofen.

36022, 36024. Imperfect fish 0*085 in length and two smaller
Purchased, 1861.
specimens; Solenhofen.
37054, 37057, 37877-80, 37882-85, 37912. Eight small specimens,
and three slabs with more than one fish Solenhofen.
;

Haberlein

Coll.

43464. Small slab with various remains and an isolated specimen
Presented by Kenneth Murchison, Esq., 1872.
Solenhofen.
;

P. 263. Slab with three fine fishes
P. 7588.

;

Solenhofen.

Purchased, 1880.

Fish 0*07 in length associated with another fragment
History unknown.

Solenhofen.
P. 926, P.

932

a.

pusillus "

Four specimens, the last labelled i( Leptolepis
by Miinster Solenhofen and Kelheim.
;

Egerton
P. 3669 a, P. 4359, P. 4361-62, P.

4363

a.

Coll.

Slab with seven speci-

mens, labelled by Agassiz, and four imperfect fishes, the
second labelled " Leptolepis pusillus " by Miinster Solen;

hofen and Kelheim.

Enniskillen Coll.

P. 4996-97. Slab with five fishes,

22506. Three small

and an isolated specimen

;

Solen-

Presented by J. E. Lee, Esq., 1885.

hofen.
fishes,

two being on one

slab

;

Solenhofen.

Purchased, 1848.

21529. Fish 0-047 in length
P. 7589.

Fry apparently

;

Solenhofen.

of this species

;

Purchased, 1847.
Eichstadt.
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37055, 37071, 37892-93, 37895, 37897-98. Fry probably for the
Haberlein Coll.
most part of this species Solenhofeu.
;

P. 928-29, P. 932.

Similar fry, some with incompletely formed

vertebral centra

Kelheim and Solenhofen.

;

Egerton Coll.
P.

3689-70. Three similar specimens

Kelheim and Solenhofen.

;

Enniskillen Coll.

Leptolepis brodiei,

Agassiz.

1845. Leptolepis brodiei, L. Agassiz, in P. B. Brodie, Foss. Insects,
p. 15, pi.

i.

figs. 1, 3.

1850. Sarginites pygmceus, 0. G. Costa, Atti Accad* Pontan. vol. v.

[Imperfect fishes

p. 285, pi. vi. figs. 6-8.

Geological

;

Museum,

University of Naples.]
1850.

Megastoma apenninum, O. G. Costa,

287, pi.

ibid. p.

vi. figs. 9, 10.

[Ditto.]

1853. Sarginites pygmceus, O. G. Costa,

loc.

vol.

cit.

vii.

p.

7, pi.

i.

fig. 4.

1853.

Megastoma apenninum, 0. G. Costa,

ibid. p. 8, pi. i, fig. 3.

1879. Leptolepis neocomiensis, F. Bassani, Verhandl. k. k. geol. Reichs-

[Imperfect

164.

anst. p.

fish

Survey

Imperial Geological

;

Museum, Vienna.]
1882. Leptolepis neocomiensis, F. Bassani, Denkschr. k. Akad. Wiss.,

math.-naturw. CI. vol. xlv.
1895. Leptolepis brodiei, A. S.

p.

204, pi.

Woodward,

ii.

figs.

1-5.

Geol. Mag. [4] vol.

ii.

p. 150,

pi. vii. figs. 5, 6.

Type. Imperfect

A

fish

;

collection of Rev. P. B. Brodie.

Length of
head with opercular apparatus exceeding the maximum depth of the
trunk and contained about four times in the total length of the
fish

;

small species attaining a length of about 0-05.

width

of

caudal pedicle exceeding half the

maximum

depth

Vertebras about 40 in number, the centra

of the abdominal region.

robust and as deep as long, the neural and haemal spines in the
caudal region straight and gently

about

midway between the

origin of the dorsal,
arising

much

inclined.

anal and pectoral

which has 12 rays

;

Pelvic
fins,

fins

arising

opposite to the

anal fin with about 7 rays,

nearer to the caudal than to the pelvic

fins.

Form, fy Loc. Lower Purbeckian Vale of Wardour, Wiltshire.
Upper Jurassic Naples. Cretaceous Istria and Dalrnatia.
:

:

P. 3675-a. Contorted

:

fish,

ably large head

;

and

a very small

specimen with remark-

Lower Purbeck, Vale

of

Wardour.

EnnisJcillen Coll.

2l2

—

—
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P. 941. Imperfect fish originally about 0*027 in length

Yale of

;

Egerton

Wardour.
P. 4729. Another diminutive specimen

;

Coll.

Vale of Wardour.

Presented by Rev. P. B. Brodie, 1885.
P. 3612. Imperfect fish 0*05 in length, of the form
comiensis by Bassani;

Upper

named

L. neo-

Jurassic, Torre d'Orlando,
EnnisJcillen Coll.

Castellamare, Naples.

The fry of Leptolepis from the Purbeck Beds of the Yale
Wardour bearing the undefined name of L. nanus (Egerton,
Brodie's Foss. Insects, 1845, p. 15,

pi.

fig.

i.

5)

is

insufficient for

determination and quite possibly belongs to L. brodiei.

specific

following specimen represents the immature fish
P. 942. Specimen 0-004 in length, labelled

The

:

by Egerton; Lower
Egerton

Purbeckian, Yale of Wardour.

Leptolepis neumayri,

of

in

Coll.

Bassani.

1879. Leptolepis neumayri, F. Bassani, Verhandl. k. k. geol. Reicksanst. p. 164.

1882. Leptolepis neumayri, F. Bassani, Denkschr.

math.-naturw. CI. vol. xlv.

p. 206, pi.

figs.

ii.

k.

Akad. Wiss.,

6-10.

Imperial Geological Survey

Museum,

small stout species attaining a length of about 0'05.

Length

Type. Nearly complete

fish

;

Yienna.

A

of head with opercular apparatus slightly less than the

maximum

depth of the trunk and contained scarcely more than four times in

width of the caudal pedicle not
depth of the abdominal region.
Vertebrae less than 40 in number.
Pelvic fins arising opposite the
origin of the dorsal, which has 14 rays
anal fin with about
12 rays, very slightly nearer to the caudal than to the pelvic fins.
the total length of the

fish

exceeding one-third of the

maximum

;

;

The enlarged sketch
the present

of the

writer to be

jaws published by Bassani seems

to

a misleading interpretation of obscure

specimens.

Form. Sj- Log. Cretaceous Island of Lesina, Dalmatia.
Not represented in the Collection.
:

The following specimens
mined

of Leptolepis are not specifically deter-

:

P. 6520.

Remains of trunk

;

Oxford Clay, near Weymouth.
Presented by Rev. G. E. Rogers, 1891.
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P. 6736. Preoperculum

;

Oxford Clay.

Jesson Coll.

P. 4696. Three small fishes,, the largest 0*08 in length;

Lower

Kimnieridgian (Lithographic Stone), Cirin, Ain, Prance.

The

of about 45 verand the head with opercular apparatus is

best specimen shows impressions

tebral centra,

contained four times in the total length of the

fish.

Purchased, 1884.

The following
and the third

species are incompletely defined or unrecognizable,
clearly not represented in the Collection

is

:

Leptolepis grandis, T. C. Winkler, Archiv. Mus. Teyler, vol.

(1871), p. 183, pi.

v. figs. 13, 14.

(Lithographic Stone)

;

Bavaria.

iii.

— Lower Kimmeridgian

[Scales

:

Teyler

Museum,

Haarlem.]
Leptolepis latus, L. Agassiz, Poiss. Foss. vol.

pp. 134,

295 (name

only).

—

Leptolepis matronensis, F. J. Pictet,
vol.

xvi. (1872), no.

i.

p. 13, pi.

Beaudrecourt, Haute Marne.
Leptolepis tenellus, L. Agassiz,
pt.

p. 1 34.

ii.

—Lias

;

ii.

(1844),

ii.

fig. 1.

—Portlandian

;

[Royer Collection.]

torn. cit.

Baden.

Undetermined immature examples

pt.

ii.

[Unknown.]
Mem. Soc. Linn. Normandie,

Ibid.

(1833-44),

[Imperfect

of Leptolepis

pt.

i.

p.

13

fish.]

from the Bavarian

named Tharsis parvus and
Giebel, Fauna d. Yorw., Fische,

Lithographic Stone seem to have been
Tharsis microcephalus by C.

Gr.

(1848), p. 147.

The undefined generic name Oxygonius (L. Agassiz, in Brodie's
Insects, 1845, p. 16) is given to some indeterminable fry
from the Purbeck Beds of the Vale of Wardour which cannot be
The typical and only
satisfactorily distinguished from Lepiolepis.

Fossil

known

species is

and

is

mens

it

0. tenuis (L. Agassiz, op.

cit.

p. 16, pi.

i. fig.

4),

represented in the Collection by the following speci-

:

several fishes and two detached
Lower Purbeck, Yale of Wardour.

P. 923, P. 3687. Slab with

mens

;

Egerton
P. 444, P. 4730.

Two

fine

specimens

;

Sf

speci-

Ennislcillen Colls.

Yale of Wardour.

Presented by Rev. P. B. Brodie, 1885.

The type specimen

of Oxygonius tenuis is in the collection of

Rev. P. B. Brodie, Rowington, Warwick.

ACTINOPTERYGII.

.18

Genus

AETHALION,

[Neues Jahrb. 1842,

Miinster.

p. 41.]

Maxilla arched, with a slightly convex dentigerous border

man-

;

and dentary gradually deepening from
the symphysis backwards without any marked thickening teeth
minute and closely arranged. Opercular apparatus as in Leptolepis.
Vertebral centra strengthened by delicate longitudinal ridges of
secondary ossification. Dorsal fin opposed to the space between
the pelvic pair and the anal, the latter comparatively small and not
dible scarcely prominent,

;

extended

;

No

caudal fin deeply forked.

enlarged or thickened

ridge-scales.

Aethalion knorri

;

W.

1755. Figure by G.

(Blainville).

Knorr, Samml. Merkwiirdigk. Natur,

pi.

xxx.

fig. 2.

1818. Clupea knorri,

H. D. de

Nouv. Diet. d'Hist. Nat.

Blainville,

vol. xxvii. p. 331.

1839. Caturus angustissimus, G. von Miinster, Neues Jahrb. p. 679.
[Imperfect fish Palseontological Museum, Munich.]
;

1842. Aethalion injlatus, G. von Miinster, ibid. p. 42.
part in British
1842.

von Miinster,

Aethalion angustissimus, G.

pt.

v.

p.

[Ditto, counter-

Museum.]
v.

60, pi.

fig.

3.

Petrefakt.

Beitr.

[Imperfect fish; Palaeontological

Museum, Munich.]
1844. Leptolepis crassus, L. Agassiz, Poiss. Foss. vol.

ii.

pt.

ii.

p. 131,

Erlangen Museum.]
1861. Aethalion angustissimus, T. 0. Winkler, Descript. Poiss. Fofs.
Solenhofen (Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv.),
pi. lxi. a. fig. 5,

[Imperfect fish

;

p. 40, fig. 6.

1861. Aethalion inflatus, T. 0. Winkler,

ibid. p. 42, fig. 7.

1861. Aethalion tenuis, T. C. Winkler (errore),
1863. Aethalion blainvillei, A. Wagner,

math.-phys. 01. vol.

ix. p.

728.

Type. Nearly complete

k.

44,

fig. 8.

bay. Akad. Wiss.,

730.

p.

fish.

species, attaining a length of

head with opercular apparatus
of the trunk, and contained
total length of the fish.

ibid. p.

[New name.]

1863. Aethalion crassus, A. Wagner, ibid.

The type

Abh.

much

about 0*2.

exceeding the

somewhat more than

Vertebrae 50 in number.

Length of

maximum

depth

four times in the

Dorsal

fin

with

about 15 rays, arising at the middle point of the back; pelvic
fins arising immediately in advance of the dorsal, but slightly
nearer to the anal than to the pectorals

has about 10 rays,

midway between

;

origin of anal fin.

the pelvic and caudal

which

fins.

519

LEPTOLEPIDJE.

Form.

4'

Lower

Loc.

Kimmeridgian

(Lithographic

Stone):

Bavaria.

49130. Plaster cast
p.

729

specimen noticed by Wagner,

of fine

loc. cit.

Purchased, 1878.

Eichstadt.

;

49134. Plaster cast of type specimen of so-called Aethalion inflatus
Kelheim.

;

Purchased, 1878.

P. 1095. Counterpart of the same, showing most of the principal

characters of the species

;

Kelheim.

Egerton Coll.

37903. Nearly complete fish displaying the form of the mandible
and the situation of the fins Solenhofen.
;

Haberlein Coll.

37042. Remains of a coiled-up

jaws and caudal

fin

;

fish,

in counterpart, displaying the

Haberlein

Solenhofen.

32477. Another imperfect specimen, wanting dorsal and anal

Coll.
fins

;

Tesson Coll.

Solenhofen.

Aethalion angustus,

Miinster.

yon Miinster, Neues Jahrb. p. 679.
1842. Aethalion angustus, G. von Miinster, ibid. p. 42.
1842. Aethalion tenuis, G. von Miinster, ibid. p. 42.
[Imperfect
1839. Caturus angustus, G.

Palseontological

fish

;

Museum, Munich.]

1842. Aethalion parvus, G. von Miinster,

[Ditto.]

ibid. p. 43.

1863. Aethalion tenuis, A. Wagner, Abh. k. bay. Akad. Wiss., math.phys. CI. vol.

Type. Imperfect

A

small

fish,

730.

ix. p.

fish

;

Palssontological

possibly the

suggested by Wagner), but

specimen noticed below, which

young

of

with a more slender trunk.
is

6f-

Loc.

Lower

by Miinster,

labelled

anal fin slightly further forwards than in

Form.

Museum, Munich.
the preceding species (as

The

also has the

A.. Tcnorri.

Kimmeridgian

(Lithographic

Stone)

:

Bavaria.

measuring 0-075 in length without the caudal fin,
which is wanting Kelheim. The head with opercular

P. 3575. Pish

;

apparatus

maximum

measures

about

0*02 in length,

while the

depth of the trunk appears to have been 0*013.

Ten supports can be counted in the anal fin, and there
are distinctly more in the dorsal.
The vertebral centra
are fully formed and are suggestive of an adult fish.
Ennisl'illcn Coll.

—

;;
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The following specimens
mined

are not specifically deter-

of Aethalion

:

P. 3656.

A

nearly complete, deeply fusiform

cormus latus" by Minister

;

fish, labelled

" Pachi-

Lithographic Stone, Kelheim.

The specimen wants the extremity of the snout, but must
have originally measured about 0-175 in length, whiJe
the maximum depth of the trunk is 0-04.
About 50
The

vertebral centra can be counted.

dorsal fin shows

16, and the anal fin 10 rays, the foremost support of the

and apparently composed
two rods meeting at an acute angle, with an intervening

dorsal being slightly fan-shaped
of

wing
end

The

of bone.

pelvic fins arise opposite the anterior

of the dorsal, while the origin of the anal is

midway

between the former and the caudal. Intermuscular bones
are conspicuous both above and below the vertebral
column as far as the middle of the caudal region.
EnnisJcillen Coll.

P. 3723. Hinder abdominal

Kelheim.

and caudal region of a similar

The supports of the

wing-like expansions.
P. 3728. Nearly complete

fish

EnnisJcillen Coll.

0-105 in length,

tions but fractured across the middle

axial skeleton and

fish

dorsal fin exhibit small

median

of similar propor;

The

Kelheim.

fins are well exhibited.

Ennishillen Coll.

37926. More slender

fish

0-13 in length, resembling A.

with more remote pelvic

fins

;

Jcnorri,

Haherlein

37927. Slender
fins

;

fish

but

Solenhofen.
Coll.

about 0-105 in length, with similarly remote

Solenhofen.

Haherlein Coll.

37065. Pish 0-068 in length, in counterpart

;

Solenhofen.

Haherlein

37056. Equally small

fish,

Solenhofen.

with remarkably advanced anal
Haherlein

Coll.
fin
Coll.

A fish

from the Lithographic Stone (Lower Kimmeridgian), Cirin,
now in the Pakeontological Museum, Munich, closely
resembles A. angustus, and is provisionally named Aethalion affinis
Ain, Prance,

by A. Wagner, Gelehrte Anzeig. k. bay. Akad. Wiss. vol. 1. (1860),
405, and Abh. k. bay. Akad. Wiss., math.-phys. CI. vol. ix.

p.

(1863), p. 730, footnote.
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Genus

THRISSOPS,

[Poiss. Foss. vol.

Head small and

pt.

ii.

teeth minute

i.

Agassiz.

1833,

p. 12.]

Maxilla arched,

sclerotic ossified.

;

with a slightly convex dentigerous border; mandible prominent,
the dentary apparently intermediate in form between that of

and

Leptolepis

Opercular apparatus as in Leptolepis.

Aetlialion.

Vertebral centra well ossified, strengthened by a median lateral
ridge

;

the free neural arches in the abdominal region

gated and thickened, the ribs also especially robust.

much

smaller than the pectorals

opposite to the anal

extended behind
the trunk

;

;

fin,

which

;

dorsal fin small

is

and short-based,

caudal fin forked.

Scales completely covering

no enlarged or thickened ridge-scales.

Thrissops formosus,
ii.

elon-

Pelvic fins

acuminate in front and much

Agassiz.

1833-44. Thrissop>s formosus, L. Agassiz, Poiss. Foss. vol.
pt.

much

ii.

pt.

i.

p.

12

1844. Thrissops subovatus, L. Agassiz (ex Minister, MS.), ibid. pt.
p.

;

p. 124, pi. lxv. a.

128 (undefined).

[Fish

;

Palseontological

ii.

Museum, Munich.]

1839. Thrissops ovatus, G. von Minister, Neues Jahrb.
Palseontological Museum, Munich.]

p.

680.

.

[Fish

;

1852. Thrissops formosus, F. A. Quenstedt, Handb. Petrefakt. p. 219,
pi. xvii. fig. 19.

1863. Thrisso2)sfor?nosus,A.V?&gner,

phys. CI. vol.

ix. p.

Abh.

k. bay.

Akad. Wiss., math.-

734.

1863. TJwissops subovatus, A. Wagner, ibid. p. 734.
1888. Thrissops formosus, K. A. von Zittel, Handb. Palseont. vol. hi.
p. 273, figs. 280, 281.

Type. Nearly complete

The type

fish

species, attaining

Palseontological

;

Museum, Munich.
Head with

a length of about 0*5.

opercular apparatus occupying from one-eighth to one-seventh of
the total length of the fish ; maximum depth of trunk much

exceeding the length of the head with opercular apparatus, and
contained about three-and-a-half times in the length of the trunk

from the pectoral arch to the base of the caudal fin. Vertebras at
least 60 in number, about 32 being abdominal and 2S caudal.
Pelvic fins arising much nearer to the anal tban to the pectorals
and comprising about 5 rays dorsal fin, with 14 rays, arising
;

somewhat behind the origin of the anal, which is much elevated
in front and comprises not less than 30 rays caudal fin very deeply
;

forked and the

lobes slender.

delicate radiating strise.

Scales

partly

ornamented with
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Form.

Lower

Loc.

6f

Kimmeridgian

Stone)

(Lithographic

Bavaria.

49139.

Plaster

specimen

of fine

cast

Museum, Munich, 0*46

in

Pakeontological

the

in length; Kelheim.

Purchased, 1878.

A

P. 3678.

and equally large specimen, but more imperfectly

fine

preserved and wanting the greater part of the head;

The

Kelheim.
is

anterior forked support of the dorsal fin

well shown.

Ennishillen Coll.

35013. Well-preserved specimen about 0*35 in length, with indications apparently of fine ova in the abdominal region

Purchased, 1860.

Solenhofen.
P. 913. Similar fish,

more fractured, wanting the dorsal and part

of the caudal fin

P.

Another

3684.

equally

caudal fin

;

Egerton

Kelheim.

;

large

specimen with well-preserved

Kelheim.

Ennishillen Coll.

0*32 in length, the caudal

P. 3683. Fish

impression, labelled

fin

3678

a,

P.

of large head

3683

Minister

and abdominal region, with some

a.

Two

;

Solenhofen.

fragments, the second showing part of

the head with some stout teeth in the upper jaw

heim.
P.

913

;

Kel-

Ennishillen Coll.

Two

a, b.

fragments of trunk

;

Kelheim.

Egerton Coll.

P. 917. Imperfect small contorted skeleton, probably of this species

Kelheim.
P. 920.

Greater portion of well-preserved

probably of this species

;

Kelheim.

nate elevation of the anal fin

is

Thrissops salmoneus

;

Egerton

Coll.

trunk of small

fish,

The

anterior acumi-

especially well

shown.

Egerton

1755. Figure

;

Ennishillen Coll.

stout rays of the pectoral fins

P.

preserved only in

Thrissops propinquus by

Kelheim.
P. 7590. Part

Coll.

Coll.

(Blainville).

by G. W. Knorr, Samml. Merkwiirdigk. Natur,

pi.

xxxi.

fig. 1.

1818. Clupea salmonea, H. D. de Blainville, Nouv. Diet. d'Hist. Nat.
vol. xxvii. p. 331.

1833-44. Thrissops salmoneus, L. Agassiz, Poiss. Foss. vol,
p.

12

:

pt.

ii.

pp. 128, 293.

ii.

pt.

i.
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1844. Thrissops mesogaster, L. Agassiz, ibid. vol.

[Nearly complete fish

1848. Thrissops gracilis, C.

[Nearly complete

fish

ii.

pt.

ii.

pp. 128, 293.

Museum, Munich.]
G. Giebel, Fauna d. Vorw., Fische p.
Halle University Museum.]
Paleeontological

;

;

151.

?

1848. Thrissops salmoneus, C. G. Giebel,

ibid. p.

1848. Thrissops mesogaster, C. G. Giebel,

ibid. p.

152.
152.

1863. Thrissops salmoneus (including var. angustus, Minister, MS.),

A. Wagner, Abb.

bay. Akad. Wiss., math.-phys. CI. vol. ix.

k.

p. 735.

Type. Nearly complete

A

fish

;

Museum

of Natural History, Paris.

035.

species attaining a length of about

Head with

opercular

apparatus occupying about one-sixth of the total length of the fish

maximum -depth

of

trunk

less

than the length of the head with

opercular apparatus, and contained about five times in the length of

the trunk from the pectoral arch to the base of the caudal

fin.

Vertebra? and fins as in the type species, except that the caudal

much

less deeply

Form.

fy

Loc.

is

forked and with broader lobes.

Lower Kimmeridgian (Lithographic Stone)

:

Ba-

varia.

37078. Contorted specimen about 0*335 in length, in counterpart
Solenhofen.
P.

Haberlein Coll.

Pine specimen

3679.

somewhat

labelled Thrissops mesogaster

fractured,

by Agassiz

0*27 in length,
Eichstadt.

;

Enniskillen Coll.
Similar specimen 0"25 in length, in counterpart

37069.

A

smaller, more imperfect
by Miinster Xelheim.

P. 3682.

;

fish,

labelled Thrissops angustus

Enniskillen Coll.

;

Thrissops clupeoides,

Winkler.

(?) 1854. Thrissops regleyi, V. Thiolliere, Poiss. Foss. Bugey, pt.
fig.

1861.

Solen-

Haberlein Coll.

hofen.

i.

pi. x.

2 (figure only).

Thrissop>s

clupeoides,

T. C.

Winkler, Descript. Poiss. Foss.

Solenhofen (Natuurk. Verhandl. Holland. Maatsch. [2] vol. xiv.),
p. 21, fig. 3.

Type. Nearly complete

A

fish

;

Teyler Museum, Haarlem.

Head with opercular
and five-and-a-half times in the
total length of the fish
maximum depth of trunk equalling the
length of the head with opercular apparatus, contained between
species attaining a length of about 0*25.

apparatus contained between
;

five
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three-and-a-half and four times in the length of the trunk from the
pectoral arch to the base of the caudal

fin.

Vertebrae and fins as

in T. salmoneus.

Form.
varia,

Sf

and

Log.
(?)

Lower Kimmeridgian (Lithographic Stone)

Ba-

:

Ain, France.

37819. Large much-fractured specimen 0*25 in length

The number of

Solenhofen.

;

between the occiput and the
hinder border of the operculum is shown to be six.
vertebras

Haberlein
P. 3680. Less imperfect specimen 0-203 in length

;

Coll.

Kelheim.

Ennishillen Coll.

37828. Somewhat smaller

fish, in

counterpart

;

Solenhofen.

Haberlein Coll.
P.

917

Fine specimen 0*175 in length, labelled Thrissops propin-

a.

quus by Miinster

;

Kelheim.

Egerton

P. 916. Another fine specimen nearly as large as the last,

an undigested

fish

3680

a, b.

;

Egerton Coll.

Similar but contorted specimen, and a smaller fish

Kelheim.
P. 915.

showing

(apparently Leptolepis) in the abdomen

Solenhofen.
P.

Coll.

Ennishillen Coll.

Four smaller specimens

;

Kelheim.

Egerton

Three imperfect specimens of the

P. 918, P. 921.

fish

Coll.

named

Thrissops regleyi by Thiolliere, probably referable to this
species

P. 4688.

;

Cirin, Ain, France.

Egerton

Coll.

Similar fish 0-145 in length, preserved chiefly as

impression; Cirin.

an

Purchased, 1884.

P. 4689. Imperfect contorted specimen, in counterpart

;

Cirin.

Purchased, 1884.

The following small specimens are doubtless to be regarded as
immature individuals of some or all of the three foregoing species.
The head with opercular apparatus occupies somewhat more than
one-fifth of the total length of the fish, and similar specimens have
received the names of Thrissops cephalus (Agassiz, Poiss. Foss.
Palaeontological
vol. ii. pt. ii. 1844, p. 125, pi. lxi. figs. 1-3
Museum, Munich) and Thrissops micrurus (Winkler,. JSTatuurk.
Yerhandl. Holland. Maatsch. [2] vol. xiv. 1861, p. 14, fig. 2:
:

Teyler Museum, Haarlem).
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37928. Well-preserved

fish

0-08 in length

Solenhofen.

;

Haberlein Coll.
P.

3680

c,

A

P. 3681, P. 3685.

moneus, var. brevis "

specimen and two
by Miinster " Thrissops sal-

slightly larger

smaller, the second labelled

Kelheim.

;

Enniskillen Coll.

P. 914. Impression of fish 0*07 in length

;

Mornsheim.
Egerton

37816-18. Three specimens from 0-06 to 0-032 in length

Thrissops rochei,
1893.

Solen-

;

Haberlein

hofen.

Thrissops rochei,

Coll.

Coll.

Sauvage.

H. E. Sauvage, Bull. Soc. Hist. Nat. Autim,

vol. vi. p. 436, pi. viii. fig. 2.

Type. Nearly complete

A

fish.

species attaining a length of about

opercular apparatus about equal

to

048.

Length

maximum

the

of

head with

depth of the

trunk, and contained five times in the total length of the

Vertebrae about 60 in number.

Pelvic fins arising

much

fish.

nearer to

fin, with about 14 rays,
which has 40 rays caudal
deeply forked and with broader lobes than in the type

the anal than to the pectorals; dorsal
arising opposite the origin of the anal,
fin less

;

species.
Sf Loe. Lower Kimmeridgian
Not represented in the Collection.

Form.

Orbagnoux, Ain, France.

:

Thrissops portlandicus,
[Plate

Type. Nearly complete

A

XVIII.

fish

;

sp. nov.

fig. 4.]

British

Museum.

species attaining a length of about 0*35, perhaps sometimes

Length

larger.

ceeding the

of

head with opercular apparatus somewhat exdepth of the trunk and contained five times

maximum

in the total length of the

fish.

Vertebras at least 60 in number,

about 35 being abdominal and 25 caudal.
nearer to the anal than to the pectorals

;

Pelvic fins arising
dorsal

fin,

much

with about 12

arising opposite the origin of the anal, which has at
25 rays caudal fin very deeply forked and the lobes slender.
Form. Sf hoc. Portlandian Dorsetshire.

rays,

least

;

:

P. 5538.

The type specimen

in counterpart, one side

the natural size in
Isle of Portland.

PL XVIII.

The head

is

fig.

shown

of half

4; Portland Stone,

very imperfect, the jaws
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and

A

rostral region wanting.

stegal rays (br.)

close series of branchio-

indicated on the side figured, while the

is

shown by the

large dimensions of the preoperculum are

The vertebral centra

counterpart.

are

longitudinally

but their appended arches are well exhibited, and

split,

intermuscular bones are very numerous in the dorsal part

The

of the abdominal region.

relative proportions of the

paired fins are indicated by fragments, and the slender

proximal ends of the pair of pelvic fin-supports can be
The median fins are imperfect, but the origin of
seen.
the dorsal fin
fin,

observed to be opposite that of the anal

is

the former displaying about 12 rays and the latter at

which only the basal ends and supports
The lower caudal lobe is perfect in the counterfrom which it is restored in the figure the articular
25

least

rays, of

remain.
part,

;

dividing lines exhibit the characteristic step-like arrange-

Presented by F. Harford, Esq., 1888.

ment.

Thrissops microdon,

Heckel.

1849-50. Chirocentrites microdon, J. J. Heckel, Sitzungsb. k. Akad.
Wiss., math.-naturw. 01. 1849, pt. i. p. 18, and Denkschr. k. Akad.
Wiss., math.-naturw. CI. vol. i. p. 209, pis. xvi., xvii.
1856. Thrissops microdon, J. J. Heckel, ibid. vol. xi. p. 243.
1863. Chirocentrites microdon, A.
phys. CI. vol.

ix. p.

Wagner, Abh.

k. bay.

Akad., math.-

734, footnote.

1879. Thrissops microdon, F. Bassani,Verhandl. k. k. geol. Reichsanst.
p. 163.

1882. Thrissops microdon, F. Bassani, Denkschr. k. Akad. Wiss., math.-

naturw. CI. vol. xlv.

Type.

A

208, pi.

p.

Head aDd abdominal

iii.

region

;

Court Museum, Vienna.

species attaining a length of about 0*45.

opercular apparatus about equalling the

Length of head with

maximum

depth of the

trunk, and contained seven times in the total length of the
Vertebrae at least 60 in number, about
caudal.

Pelvic fins nearly twice as distant from the pectorals as

from the anal

with about 14 rays, arising opposite the
much elevated in front and comprises
caudal fin very deeply forked.

dorsal

;

fin,

middle of the anal, which
nearly 40 rays

Form,

fish.

33 being abdominal and 27

fy

;

is

Log. Cretaceous

:

Isle of Lesina,

Dalmatia.

P. 7451. Imperfect fish wanting the region behind the origin of the
anal

fin.

Purchased, 1895.
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P.

Imperfect head, pectoral

5731.

and anterior abdominal

fin,

Purchased, 1888.

region.

P. 7450. Imperfect example probably of this species.

Purchased, 1895.

Thrissops exiguus,
(?)

1867. Chiroeentrites microdon

math.-naturw.

?,

CI. vol. lvi. pt.

Bassani.

R. Kner, Sitzungsb.
i.

k.

Akad. Wiss.,

p. 193, pi. iv.

1879. Thrissops exiguus, F. Bassani, Verhandl. k. k. geol. Reichsanst.
p. 163.

1882. Thrissops exiguus, F. Bassani, Denkschr. k. Akad. Wiss., math.-

naturw.

CI. vol. xlv. p. 210, pi. vi. figs. 1, 2.

Type. Imperfect fish

A

species

;

Imperial Geological Survey, Vienna.

resembling

closely

T.

microdon, but described by

Bassani as distinguished from the latter by the greater development

more remote situation of the pelvic
number of vertebra3, and other characters.

of the pectoral fins, the

slightly greater

Form.

Sf

Cretaceous

Loc.

(?) Comen, Istria.
Not represented

Island

:

1889. Thrissops sp.

An

Lesina,

the

Dalmatia,

and

Woodward,

Geol.

in the Collection.

Thrissops,
Mag.

of

fins,

sp.

T. heckeli, Thiolliere),

(cf.

A.

S.

[3] vol. vi. p. 455.

indefinable large species apparently related to T. formosus

and T. heckeli, 1 known only from the undermentioned fragments.
The head seems to have been comparatively small and the trunk
deep the length of the head with opercular apparatus being less
than the maximum depth of the trunk.
The small dorsal fin
;

arises

behind the origin of the anal

Form.

Sf

Loc.

Kimmeridgian

:

fin.

Dorsetshire.

40336. Remains of greater portion
0*5 in length

;

of trunk with caudal
Chapman's Pool, Kimmeridge.

fin

about

Purchased, 1867.

41219. Fragmentary

fish

about 0-4 in length

;

Kimmeridge.

Presented by J. 0. Mansel-Pleydell, Esq., 1868.
1
Under this name an imperfect large fish from the Lithographic Stone
(Lower Kimmeridgian) of Cirin, Ain, France, is figured without description
by V. Thiolliere, Poiss. Foss. Bugey, pt. i. (1854), pi. x. fig. 1. The specimen
is now in the Lyons Museum.

—

;
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P. 922, P. 3686. Imperfect anterior portion of fish, in counterpart

Kimmeridge.

Egerton

<$f

Enniskillen Colls.

P. 6031. Middle portion of trunk, showing part of the dorsal and

anal fins

;

Dorsetshire.

Presented by George Clifton, Esq., 1889.
P. 922 a, P. 3686 a. Fragments

Kimmeridge.

;

Egerton

6f

The following specimens of Thrissops are not
mined:

Enniskillen Colls.

specifically deter-

37086. Well-preserved specimen 0-36 in length, in counterpart,
exhibiting

all

the fins:

Lower Kimmeridgian (LithoThe head with opercular

graphic Stone), Solenhofen.

apparatus

is

contained nearly seven times in the total

length of the fish

the

;

maximum

depth of the trunk equals

the length of the head with opercular apparatus, and

is

contained nearly five times in the length of the trunk from

the pectoral arch to the base of the caudal

and

fins

tively

caudal

fin.

Vertebrae

almost as in the type species, but the anal rela-

more elongated by the spacing

much

less deeply forked,

of the rays,

with broader

and the

lobes.

Haberlein Coll.
P. 937, P.

3676. Remains

of slender fish originally about 0-2 in

length, the anterior portion in counterpart

Christian Malford,

specimen

is

near Chippenham,

labelled Leptolej>is costalis

;

Oxford Clay,

The
by Egerton, and is
Wiltshire.

evidently intended to be the type specimen of that species

named in Quart. Journ. Geol. Soc. vol. i. (1845), p. 231.
The length of the head with opercular apparatus must have
considerably exceeded the

maximum

depth of the trunk,

but it is very imperfect the caudal region is also almost
wanting. All the vertebral centra are somewhat longer
than deep, and 28 pairs of stout ribs are exhibited. The
long and delicate intermuscular bones are conspicuous as
;

Of the

usual above the vertebral column.

fins,

only a

fragment of the pectoral pair remains.
Egerton
P.

417

a.

Sf

Enniskillen Colls.

Imperfect remains of a fish about 0*35 in length; Purbeck Beds, Swanage. The cranium is wanting from the
head, while portions of the vertebral column are missing
from the middle of the abdominal, and the front of the

;

529

LTCPTOLEPTOJE.

The length

caudal region.

apparatus

is

of the

head with opercular

probably about equal to the

maximum

depth

and is contained five times in the total length
The eye is remarkably large, as shown by the
of the fish.
well-preserved sclerotic. The upturned mouth is bordered
above by the very small premaxilla, and the long arched
maxilla which bears minute teeth.
The vertebral centra
are about as long as deep, except towards the base of the
tail, where they are somewhat longer.
One of the haemal
of the trunk,

spines

seen to be considerably expanded.

is

the anal fin

The

origin of

distant 0*145 from the pectorals and 0-09

is

from the caudal

Fox

fin.

Coll.

43319. Trunk about 0*51 in length, wanting head and caudal fin
Purbeck Beds, Swanage. The specimen is very imperfect,
but the dorsal

fin is

shown

to arise opposite the origin of

the anal, which has at least 23 rays.

There seem to be

remains of intermuscular bones below the vertebral column

Cunnington

in the caudal region.

P. 4535-36.

Two

imperfect examples

of

a

Coll.

with
Purbeck

small species

remarkably short and deep abdominal vertebrae
Beds, Swanage.

;

Enniskillen Coll.

44845. Imperfect head and trunk of the same species probably
from Swanage. The preoperculum exhibits a few radiating
ridges, and the quadrate shows a long hinder process to
:

The

grasp the symplectic.
preserved

;

pelvic bones

while the dorsal

fin,

and fins are well-

with fan-like foremost

support, arises opposite the origin of the anal.

As

in the

three preceding specimens, there seem to be remains of

intermuscular bones below the vertebral column in the

caudal region.
Presented by Benjamin Bright, Esq., 1873.
P. 1121.

Fragment of trunk showing

characteristic ribs;

The

so-called

Purbeck

Egerton

Beds, Swanage.

Coll.

Thrissops propterus (A. Wagner, Abh. k. bay.

Akad., math.-phys. CI.

vol. ix.

1863,

p.

735) from the Lower

Kimmeridgian (Lithographic Stone) of Eichsta-lt, Bavaria, seems to
be a species of Leptolepis. The type specimen is in the Palaeontological Museum, Munich.
According to the original

description,

the genus Eurystethus

(H. E. Sauvage, Bull. Soc. Geol. France, [3] vol.

PART

III.

vi.

1878,

2 M

p.

629)
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appears to be related to Thrissops, but

The type

it is

too imperfectly

known

(H. E.
wanting the
end of the caudal region but originally about 0*1 in length, from
the Kimmeridgian of Morestel, Isere.
Both dorsal and anal fins
are extended and the pelvic fins are remote, arising immediately in

for definite reference.

Sauvage, ibid.

pt.

1844,

ii.

fish

of the dorsal.

The undefined generic name
ii.

founded on a

p. 629, pi. xiii. fig. 2),

advance of the origin

vol.

species is E. brongniarti

180)

p.

is

Cteuolepis (L. Agassiz, Poiss. Eoss.

applied to certain detached scales of

Bathonian age, which probably belong to a member either of the
Oligopleuridae

or of

the

Leptolepidse.

C. cydus (L. Agassiz, ibid. p. 180

;

A.

S.

Assoc, vol. xi. 1890, p. 301, and vol.

The typical species is
Woodward, Proc. Geol.

xii.

1892,

p.

241,

pi.

iv.

by C. Prevost, Ann. Sci. Nat. vol. iv. 1825,
pi. xviii. fig. 21, and by J. Phillips, Geol. Oxford, 1871, p. 182,
fig. 41, nos. 1-4) from the Stonesfield Slate, Stonesfield, Oxfordshire.
The scales have only been found detached and are mostly imperfect.
They must have been very deeply imbricating, and the anterior
overlapped border is ragged, a few radiating grooves extending to it
from the centre of the scale the relatively small exposed area is
invested with smooth ganoine which exhibits sparse punctations
and the hinder border is either entire or only feebly crenulated.
The following scales from Stonesfield are of this character
figs.

5-8

;

figures

;

;

:

P. 745, P. 3354.

Four

vol. xii.

typical scales figured in Proc. Geol. Assoc,

(1892),

pi. iv. figs.

5-8.

Egerton
P.

—

<$f

Enniskillen Colls.

6f

Enniskillen Colls.

745 a-g, P. 3354 a-k. Eighteen specimens.
Egerton

47981. One

scale.

Presented by the Hon. Robert Marsham, 1877.
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P. 15.

Add

the following to the

acutus

:

—

of specimens of Belonorhynchus

list

P. 961 a. Portion of jaw, one of the type specimens figured by
Agassiz,

3

loc. cit. fig.

;

Upper

Whitby.

Lias,

Egerton
P. 20.

A

variety of the so-called Saurichihys semicostatus

by Miinster,

S. angustus

P. 35.

loc. cit.

of

named

p. 119.

1839,

The following specimen apparently

is

Coll.

Gyrosteus mirabilis

has been obtained since the early pages were printed

:

rock from the Upper Lias of
Whitby, exhibiting a regular series of plates, which
seem to be an operculum and suboperculum followed

P. 7520. Slab of pyritous jet

below by seven branchiostegal rays, exposed from the
inner aspect.
The supposed operculum is relatively
small, only one-third as deep as the supposed suboper-

culum beneath
P. 68.

An

Sargodon

indeterminable crushing -tooth
liasicus,

—Lower Lias
Dapedius

is

named thus

:

E. Dumortier, Etudes Paleont. Depots Jurass.

Bassin Rhone,

P. 74.

Purchased, 1895.

it.

pt.

ii.

(1867),

p.

108,

pi.

xxix.

figs. 7, 8.

Dardilly, Dept. Rhone.

;

altivelis is first

named

Tetragonolepis altivelis

by

Agassiz, ISeues Jahrb. 1832, p. 147.
P. 77.

To Colobodus may

also probably be referred the portion of

squamation described thus
Lepidotus sulcatus,

J.

math.-naturw.

J".

:

Sitzungsb. k. Akad. Wiss..

Heckel,

i.
p. 177, and Denkschr. k.
Akad. Wiss., math.-naturw. CI. vol. i. (1850), p. 242,
pi. xx. fig. 3.
Upper Trias Raibl, Carinthia.

CI.

1849,

—

P. 90.

Lepidotus macrocheirus

pt.

;

is

quoted under

L. latimanuft by Agassiz, Poiss. Foss. vol.

name

the
ii.

2

pt.
>i

2

i

p.

of

305.
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Pp. 126, 232, 252, 257.
Naples,

of

is

though in the former kingdom

Pietraroja,
in

the modern Province of Benevento, as

stated in the later pages of the Catalogue where reference
is

made

For " near Naples," read " Province of Salerno."

P. 153, line 32.
P. 205.

to this locality.

The undescribed Pycnodus
Hanover (Minister, Beitr.
is

Nothing

Poiss. Foss. vol.

follows

Pycnodus
Pycnodus latidens (Agassiz,
199) from Soleure.

ii.

pt.

ii.

p.

of

pi.

72,

Add

teeth are described as

:

W.

Mesodon abrasus, P.

P. 231.

known

is

Some indeterminable Pycnodont

p.

1846, p. 42)

vii.

said to be indistinguishable from the so-called

ovalis.

P. 214.

from the Corallian of

gracilis

Petrefakt. pt.

ii.

figs.

Cragin, Colorado College Studies, 1894,
18, 19.

the following

— Neocomian

;

Kansas, U.S.A.

:—

Microdon alternans, F. A. Quenstedt, Handb. Petrefakt.
(1867), p. 255,

Neuchatel.

pi. xxiii.

[Imperfect

1.

fig.

vomer

— Portlandian
Tubingen

;

;

ed.

2

Soleure,

University

Museum.]
Microdon cavatus, F. A. Quenstedt,
—Ibid. '[Ditto.]

ibid. p.

255,

pi. xxiii. fig. 4.

The generic names Stemmatodus and

Pp. 248, 249.

Ccelodus

were

proposed by Heckel in a preliminary paper in the

first

Sitzungsb. k. Akad. Wiss., math.-naturw.

(1854),

pp.

455.

449,

Here

also

CI.

the

vol.

species

xii.

were

arranged as in the memoir of 1856.
P. 265.

Add

Anomoeodus

the following

:—

A.

S.

(1895), p. 209,

pi.

carteri,

Cambridge.

Woodward,
viii.

fig.

4.

[Eight splenial

;

Geol.

Mag.

— Cambridge

[4] vol.

iu

Greensand;

Woodwardian Museum,

Cambridge.]

Anomoeodus
fig.

The

confertus, A.

3.— Ibid.

Woodward,

S.

ibid.

p.

209,

pi.

viii.

[Ditto.]

Palseoniscid affinities of the Liassic genus Platysiagum not
it was omitted in the account of
There cannot, however, be much

having been recognized in 1891,
the Palseoniseidae in Part II.
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doubt from the specimens recorded below that the fish truly
belongs to this Chondrostean family a catalogue of the specimens
The upper lobe of
in the Collection is therefore appended here.
the tail, the fin-supports, and the axial skeleton of the trunk still
;

remain unknown

;

but the demonstrated arrangement of the cheek-

plates appears to suffice for determining the systematic position

of

the genus.

Genus
[Pigs.

&

PLATYSIAGUM, Egerton.

Descript. Brit. Organic Remains, dec.

xiii.

(Mem.

Geol, Surv. 1872), no. 6.]

Trunk elongate-fusiform.

Mandibular suspensorium oblique

dentition consisting of a series of large, well-spaced conical teeth,

and numerous smaller teeth irregularly arranged and somewhat
head and opercular bones externally tuberculated,
clavicular bones partly rugose.
Fins of moderate size, with
numerous small fulcra, the rays broad, all much bifurcated and
clustered

closely

;

as

pair

[anal fin

;

Pelvic tins short-based

articulated distally.

about

;

dorsal fin

long as deep, arising opposite or nearly opposite the pelvic

unknown]

caudal fin deeply forked.

•

Scales thin,

narrow ;
ornament comprising feeble, slightly-radiating ridges towards the
hinder margin, and sparsely scattered tubercles on the anterior
small or of moderate

and several ventral

size,

series very

portion.

Platysiagum sclerocephalum,

Egerton.

18?2. Platysiagum sclerocephalum, Sir P. Egerton,

Type. Imperfect distorted

The

tyj>e species

fish

;

British

loc. cit.

no. 6, pi. vi.

Museum.

attaining a length of about 06.

Form and

proportions unknown, but head with opercular apparatus large and
its

length

much

exceeding the

maximum

depth of the trunk.

Tubercular ornament almost disappearing on the hinder portion of
the operculum and suboperculum and on the branchiostegal rays,
coarsest and partly replaced
fine tubercles also

Maximum

by rugae on the clavicular arch very
on the two foremost rays of the pectoral fin.
;

depth of hinder expansion of maxilla equalling about

one-third of the total length of the bone, and the dentigerous border
slightly sinuous

;

teeth smooth

as deep as the operculum.

;

suboperculum much more than half

Pectoral fin with about 20, and pelvic

with about 10 rays, the latter half as deep as the former dorsal
with at least 16 rays, arising opposite a point immediately behind the pelvic pair. Tuberculations on scales very sparse.

fin

;

fin

Form.

<Sf

Loc.

Lower Lias

:.

Dorsetshire.

—

;
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All the following specimens were obtained from the neighbour-

hood

of

Lyme

P. 3650.

P. 3651.

Regis

:

Type specimen described and figured by Egerton, loc. cit.
pi. vi. fig. 1.
As proved by the next specimen, the
caudal region is much shortened by crushing.
A coarsely
ornamented elongated plate of ill-defined outline, exposed
between the hinder extremities of the mandible, is not
improbably an infraclavicle.

A

shown enlarged in Egerton's
are more highly magnified in

fig. 3,

and some of the teeth

fig. 4.

Eaniskillen Coll.

Remains
fins

portion of the jaws

of fish about 0*6 in length, displaying the paired

but otherwise very imperfect.

Traces of the endo-

skeleton are obscure, and the upper lobe of the tail

destroyed beyond recognition.

Two

is

is

EnnisTcillen Coll.

thehead and abdominal
showing the rays of the dorsal fin and
noticed by Egerton, loc. cit.
Both want the snout, but
the first displays the hinder portion of the head and the

P. 1333-34.

imperfect examples of

region, the second

opercular

apparatus.

The preoperculum

is

shown

to

extend over the cheek in the typical Palseoniscid manner

and there seems
of the

P. 558.

to

be a small plate above the upper end

operculum.

Egerton Coll.

Remains of head showing jaws, described and figured by
Egerton,

loc. cit. pi. vi. fig. 2.

Egerton

Coll.

P. 3652. Imperfect right maxilla, dentigerous border of mandible,

and preoperculum, exposed from the outer aspect.
EnnisTcillen Coll.

ALPHABETICAL INDEX.

[Note.

— The numbers of pages on which merely iueidental references occur
are printed in italics.]

Acentrophorus,

51.

Aethalion

(cont.).

abbsi, 52.

knorri, 518.

altus, 53.

parvus, 519.
subovatus, 496.
tenuis, 518, 519.

ehicopensis, 54.
dispersus, 54.
glaphyrus, 53.
varians, 51.
Acipenser, 43.
cretaceus, 46.
molassicus, 46.
ornatus, 45.
toliapicus, 43.
tuberculosus, 46.

" Acipenser ?," 19.
ACIPENSER1D.E, 42.

Acrotemnus,

281.

AcTINOCHIRI, 414.
ACTINOPTERYGII, 1.

,33chmodus,

128.

angulifer, 145.
confluens, 134.
dorsalis, 138.

egertoni, 153.
leaehi, 142.

leiosoinus, 134.

mastodon teus, 108.
orbicularis, 134.
ovalis, 147.

pholidotus, 145.
pustulatus, 148.
radiatus, 137.

speciosus, 134.

Aethalion,
affinis.

518.

521.

angustissimus, 518.
angustus, 519.
blamvillei, 518.
crassus, 518.
inflatus, 518.

Amiidjs, 360.
Amiopsis, 371.
prisca, 371.

Amphilaphur us,
498.
major, 498.

Aetheolepis,

157.
mirabilis, 157.

!

Ancistrcdon,

Aetheospondyli, 415.

libycus, 284.

Agassizia,

mosensis, 284.
texanus, 284.

380.

titania, 380.
j

ainericanus, 60.
dorsalis, 316.

nothosomoides, 315.
rueppelli, 315.

Aniblypterus, 127.
bellicianus, 350.
bellovaciuus, 350.
gracilis, 350.
Amblyurus, 128, 151.
macrostomus, 151.
Amia, 367.
calva, 360, 368, 369.
depressa, 372.
dictyocephala, 372.
gracilis, 373.
ignota, 370.
kehreri, 372.
laticaudata, 370.
longistriata, 372.
macrocephala, 370.
macrospondyla, 372.
media, 373.
newberriana, 372.
oligocenica, 372.
scutata, 372.
uintaensis, 373.
valenciennesi. 367whiteavesiana, 372.

283.

Ankistrodus,

Allolepidotus, 315.

Amblysemius, 350.

faba, 281.

I

'

283.
splendens, 284.

Ancmiophthalmus,
258.
vetustus, 258.

Anomoeodus,

258.
angustus, 260.
carteri, 532.
confertus, 532.
cretaceus, 261.
distans, 260.
fraiponti, 263.
muensteri, 264.
subclavatus, 259.
superbus, 265.
willetti, 263.

Aphanepygns,

181,

183.
elegans, 183.

Aphnelepis,

64.

australis, 65.

Archaeomaene,

488.

robust us, 488.
tenuis, 488.

Archaeosemionotus,
64.

connectens, 64.
Ascalabos, 501.
yoithii, 512.
ASPIDOKHYXCIIID.E, 415.
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Aspidorhynchus,416.

Belonostomus

(cant.).

Caturus

(cont).

acutirostris, 419.

brachysomus, 428.

chirotes, 344.

anglicus, 302.
colombi, 876.
coiuptoni, 435.
crassus, 426.

brevivertebralis, 431.
cinctus, 438.

euodus, 423.
fisheri, 425.

dorsetensis, 433.
flexuous, 426.

genevensis, 430.
lepturus, 431.
lougissirnus, 419.

genevensis, 439.
gracilis, 434.
indicus, 439.
kochi, 431.
leptosteus, 439, 507.
lesinaensis, 434.
longimanus, 431.
niicrocephalus, 419.
muensteri, 429.
ornatus, 440.
pygmasus, 440.
speciosus, 430.
spbyraenoides, 428.
subulatus, 431.
sweeti, 437.
tabulatus, 431.

cliftoni, 346.
contractus, 337.
cotteaui, 379.
cyprinoides, 332.
driani, 387.
elongatus, 332, 336.
ferox, 332.
furcatus, 332.
fusiform is, 337.
giganteus, 346.
gigas, 388.
gracilis, 333.
granulatus, 337.
beterurus, 339.
impar, 347.
insignis, 342.
intermedius, 467.
latipennis, 342.
latissimus, 353.
latus, 332.
macroclus, 332.
macrurus, 332.
maximus, 313, 332.
meyeri, 385.
microcbirus, 332.
nucbalis, 332.
obovatus, 332.
ovatus, 350.
pachyurus, 336.
pleiodus r 349.
purbeckensis, 348.
retrodorsalis, 477.
segusianus, 337similis, 350.
stenospondylus, 385.
stenoura, 385.
sucboides, 346.
tenuidens, 350.
velifer, 338.

comptoni, 435.
crassirostris, 434.

mandibulars, 419.
muensteri, 429.
obtusirostris, 420.
ornatissimus, 419.
platycephalus, 428.
silesianus, 427.
speHiosus, 419.
spbekodes, 425.
tenuirostris, 481.
walclmeri, 428.
Asterodon, 68, 6&
bronni, 76.

Asthenocormus,

380.

titanius, 380.

tenellus, 14, 16.

Athrcdon,

215.
boloniensis, 217.
orassus, 216.

tenuirostris, 431.
ventralis, 433.

Blenniomoeus,

186.

brevicauda, 186.
longicauda, 186.
major, 186.

clouvillei, 215..

intermeclius, 216.
jessoni, 216.

profusidens, 217uenuis, 217.
wittei, 217.
Attakeopsis, 494.
austeni, 366.
desori, 497.

Brachyichthys,

Baleiichthys,

Calignathus, 186.
Callopterus, 351.

304.

typicus, 308.

Browneichthys,

23.

ornatus, 23.

Calamopleurus, 499
cylindricus, 499.

478.

graciosa, 478.
lata, 478.
" Balistes," 271.

agassizi, 351.

Cenchrodus,

obesus, 351.

Eelonorhynchid.e,

Capitodus

9.

Belonorhynchus,

9.

gresslyi, 247.

Catoi'terid^;,

1.

Catopterus,

acutus, 14, 531.
anningias, 14.
brevirostris, 17.
gigas, 12.
gracilis, 12.

1.

anguilliformis, 3.

gypsopbilus, 18.
intermedius, 18.
macrocepbalus, 13.
robustus, 13.

4.

2.

redfieldi, 3.

Caturus,

380.

typus, 390.

489.

macrocephalus, 489.

Charitodon,

ornatus, 3.

par villus,

ottoi, 77.

Cephenoplosus,

Ceramurus,

gracilis, 2.

macrurus,
minor, 3.

77.

goepperti, 77.

329.

76.
glabridens, 76.
granulosus, 76.
procerus, 76.
tscbudii, 76.

stoppanii, 18.

agassizi, 343.

Charitosaurus tschudii,

striolatus, 11.

angustissimus, 518.
angustu?, 339, 519..
brancbiostegus, 350.
brevicostatus, 350.
brevis, 473.
bucklandi, 340.
cUaperi, 385..

76.
Cbirocentrites microdon,
526, 527.

tenuirostris, 13.

Belonostomus,
acutus, 14, 17.
angustus, 429.
anningiae, 14.

attcnuatus, 439.

428.

Chondrostei, 1.
Chondrosteid^e, 23.

Chondrosteus,

23.
acipenseroides, 27.
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Chondrostetis

(eont).

crassior, 27.

pacbyurus, 33.

Clastes, 445.
anax, 445.
atrox, 444.
cuneatus, 443.
cycliferus, 445.
fimbriatns, 442.
glaber, 444.

Cleithrolepis, 154.
alius, 156.

extoni, 156.

granulatus, 155.

Clupea dubia, 509.
Clupea knorri, 518.
Clupea salmonea, 522.
Clupea sprattiformis,
266.

armatus, 266.
lindstroemi, 268.
Coelodus, 249, 532.
angustatus, 257.
angustus, 261.
asperulus, 257.
browni, 257.
cantabrigiensis, 256.
carentonensis, 257.
costse, 252.
cretaceus, 261.
discus, 257.
ellipticus, 254.
faba, 281.
fabarius, 257.
fhnbriatus, 256.
grandis, 251.
gyrodoides, 254.
inasquidens, 255.
major, 257.
mantelli, 252.

mesoracbis, 257.
muensteri, 264.
muralti, 257.
oblongus, 258.
parallelus, 256.
pyrrburus, 258.
rosthorni, 251.
saturnus, 250.
subclavatus, 259.
subsimilis, 258.
suillus, 250.

Colobodus,

68.

bronni, 76.
chorzowensis, 72.
frequens, 69.
gogolinensis, 70.
bogardi, 69.
latus. 74.

maxim us,

Dapedius

(cooit.).

Conodus,

punctatus, 142, 154.
radiatus, 137.

Dichelospondylus,

329.

428.

chi rotes, 344.
i'erox,

longirostris, 428.

344.

Corypbseua apoda, 276.

Cosmodus,

249, 257.
carentonensis, 257.
grandis, 257.
imitator, 246.
sculptus, 247.

Crassopbolis=Crosso-

71.

ornatus, 72.

Dictyopyge,

4.

catoptera, 6.
draperi, 8.
illustrans, 8.

macrura, 4,
rbenana, 7.

5.

robusta, 8.
socialis, 4.

pbolis.

Crenilepis, 314.

superstes, 7.

synimetrica, 7.

sandbergeri, 314.

Crossopholis,

Diodon

46.

Ctenolepis, 530.

orbicularis, 271.
Dioclon i-eticulatus, 276.
Diplolepis, 375.

Dipteronotus,

cyelus, 530.

Cyclospondylus,
Cyclurus, 367.

377.

macrocepbalus, 370.
minor, 372.
oligocenicus, 372.
siculus, 373.
valenciennesi, 367.

Cyprinus

(covt.).

politus, 129, 133.

scutatus, 76.
sibiricus, 76.
varius, 70,71, 76.

magnicaudatus, 47.

513.

Coccodus,

Colobodus

corypba-

noides, 502.

157.

cypbus, 157.

Disticholepis,

176,

179.

dumortieri, 178.
fourneti, 178.

Ditaxicdus,

329.

impar, 347.

Dolichopterus,

64.

volitans, 64.

Cyprinus elvensis, 84.

Ellipsodus, 283.
Dactylolepis,

68.

gogolinensis, 70.
Dapedius, 128.
alpinus, 153.
altivelis, 74.

angulifer, 145.
arenatus, 154.

bouei, 153.
cgelatus, 147.
colei, 140, 154costai, 153.
cycloides, 148, 140.
dorsalis, 138.
egertoni, 153.
fimbriatus, 304.
granulatus, 148.
jugleri, 154.
leachi, 142.

leiosomus, 134, 137.
magnevillei, 151.
micans, 153.
milloti, 142.
monilifer, 138.
notabilis, 154.
olifex, 154.
orbicularis, 134.
orbis, 137, 189.
ovalis, 147.

pholidotup, 145.

incisus, 283.

Elops macropterus, 383.

Endactis,

329.

agassizi, 343.

Erisichthe, 399.
angulata, 413.
dixoni, 400.
mtida, 409.
penetrans, 409.
zipbioides, 413.

Esox acutirostris, 419.
Esox ayirostris, 509.
Esox incognitus, 377.
EugnathidjE, 285.

Eugnathus,

286.

altus, 299.

cbirotes, 344.

fasciculatus, 303.
fusiformis, 298.
giganteus, 388.
hastingsise, 299.
insignis, 342.
latiuianus, 302.
latus, 305.
leptodus, 304.
longiserratus, 301.

macrodon, 394.
mandibularis, 304.
microlepidotuSj 300.
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Eugnathus

(cord.).

minor, 296.
opercularis, 294.
ornatus, 304.

(cont.).

dixoni, 247.
ellipticus, 247.

246.
246.
frontatus, 235.
gibbosus, 200.
giganteus, 238.
goweri, 246.
gracilis, 235.
hexagonus, 234, 236.
imitator, 246.
jurassicua, 240, 248.
hevior, 246.
larteti, 246.
laticauda, 222.
lepturus, 234.
i'abrei,

orthostomus, 288, 291.
philpotse, 294.

polyodon, 294, 328.
prselongus, 300.
scabriusculu9, 291.
serratus, 298.
serrulatus, 307.
speciosus, 291.
tenuidens, 303.
titanius, 380.
EulepidotjE, 304.
Eulepidotus, 304.
fiuibriatus, 305.
eauroides, 294.
serrulatus, 307.
Eupleurodus, 68.
sulcatus, 72.
Eurinotus
ceratocephalus, 59.
Eurycormus, 352.
dubius, 353.
egertoui, 353.
grandis, 354.
speciosus, 352.
tenuiceps,
Eurynotus

fortisi,

macropbthalmus, 233,
234, 236.

macropterus, 199.
masandrinus, 233.
mammillaris, 245.
mantelli, 252.

medius, 236.
minor, 242.
muensteri, 247.
multideus, 238.
murchisoni, 244.
naviculars, 248.
ornatissimus, 240, 244-

59.

Eurypoma,

352.
egerioni, 353.
Eurystethus, 529.
brongniarti, 530.
Eusemius, 173.
beatge, 173.
Euthynotus, 377.
incognitus, 377.
intermedius, 378.
micropodius, 377.
milloti, 379.
speciosus, 378.

Giffonus,

Gyrodus

9.

deperditus, 19.

Glossodus, Coda,

249.

angustatus, 257.
heckeli, 258.
mantelli, 253.
Gyrodus, 233.
analis, 234.
angustus, 260.
carentonensis, 257.
circularis, 238.
coccoderma, 243.
conicus, 245.
eontiguidens, 246.
cretaceus, 245.
cuvieri, 240.
dichactinius, 233.

perlatus, 206.
picardi, 71.

planidens, 244.
platurus, 247.
punctatissimus, 238.
punctatus, 247.
quadratus, 248.
radiatus, 214.
rhomboidalis, 238.
rugosus, 233, 234rugulosus, 248.
runcinatus, 248.
scbusteri, 247.
sculptus, 247.
syriacus, 268.
titanius, 238.
trigonus, 203, 204.
truncatus, 247.
turgidus, 235.
umbilicus, 238.
wannerius, 248.
Gyrolepidotus, 127.
schmidti, 127.

Gyrolepis

albertii, 69, 70,

71.

Harpactes,

324.

velox, 325.

Harpactira,

324.

velox, 325.

Hemilopas, 76.
mentzeli, 76.

Hemirhynchus

comeni-

anus, 434.

Hemirhynchus

heckeli,

434.

Heterolepidotus, 304

latus, 304.
leptocephalus, 314.
manseli, 122.
minor, 314.
pectoralis, 312.
radiato-punctatus, 312.
sauroides, 294.
serratus, 312.
serrulatus, 307.
striatus, 311.
typicus, 308.
Heterostichus, 154.
Heterostrophus, 154.
latus, 154.
Heterothrissops, 377.
intermedins, 378.
Histionotus, 173.
angularis, 174.
falsani, 175.
oberndorferi, 175.
parvus, 175.
Holochondrus, 491.

Homoeolepis,

158,

161.
drosera, 161.
minor, 162.
373.
elegans, 373.

Hypamia,

Hypsocormus,

390.

insignis, 391.
leedsi, 395.

macrodon, 394.
tenuirostris, 396.

Ichthyodectes

pernici-

osus, 414.

Ichthyolithus

esoci-

formis, 509.

Ichthyolithus
luciiformis, 509.

Gyrolepis biplicatus, 76.
Gyrolepis maximus, 71.

Ichthyorhynchus,

Gyronchus,

Iouoscopus

215.
oblongus, 215.

Gyrosteus, 34.
mirabilis, 34, 531.

.

angulati, 314.
cephalus, 311.
fimbriatus, 305.
grandis, 325.

9.

curioni, 13.

=

Oeono-

scopus.

Ischypterus,
agassizi, 62.

55.
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Ischypterus

(cont).

Lepidotus

(cont.).

alatus, 63.

crassus, 126.

brauni, 63.
elegans, 63.
fultus, 58.
gigas, 63.

deccanensis, 124.
decoratus, 124.
degenbardti, 119, 124.
dentatus, 124.
dubius, 119.
elvensis, 81, 84.
exiguus, 124.
fimbriatus, 305.
fittoni, 102, 108, 120,
124.
francottei, 445.
frondosus, 125.

latus, 59.

lenticularis, 63.

lineatus, 63.

macropterus, 58.
marshi, 63.
micropterus, 63.
minutus, 63.
modestus, 63.
ovatus, 63.
parvue, 63.
robustus, 63.
tenuiceps, 60.
Isocolum, 324.

granulatum, 328.
brevivelis, 301.

crenulatus, 463.

latimanus, 302.
longiserratus, 301.
muensteri, 173.
Isospondyli, 446.
414.
problematica, 414.
Leedsichthys, 414.
problematicus, 414.

Legnonotus,

176.

cothamensis, 176.

Lepidopterus,

127.

crass us, 127.

Lepidosaurus, 77, 102.
Lepidosteidjs, 440.

Lepidosteus,

440.

struckmanni, 96.
subdenticulatus, 108.
subovatus, 94.
subundatus, 103.
sulcatus, 531.
temrmrus, 123.

baucbecornei, 119.
baydeni, 125.
intermedius, 125.
itieri, 125.
koeneni, 125.
lasvigatus, 125.

triumplinorum, 73.

lavis, 103.

trotti, 64.

latus, 75.
leedsi, 99.

unguiculatus-minor,

78,

79, 81,

89.

latissimus, 85.

lemnurus, 123.
lennieri, 125.

longiceps, 125.
longidens, 125.

macrocbeirus, 90, 100.
macropterus, 350.
manseli, 122.
mantelli, 79, 81, 108.

maximiliani, 444.
maximus, Agassiz, 89.

affinis,

101.

agassizi, 124.

altaicus, 123.

arenaceus, 124.
armatus, 351.
beyricbi, 124.
breviceps, 124.
calcaratus, 124.
COtt», 127.

triasicus, 77.

tuberculatus, 87.
umbonatus, 85.
undatus, 126.
unguiculatus, 87, 102,
126.

latifrons,

cuneatus, 443.
dentosus, 291.
fimbriates, 442.
glaber, 444.
maximiliani, 444.
notabilis, 444.
simplex, 444.
strausi, 444.
suessionensis, 444.
wbitneyi, 445.
77.

Bunker, 124.

giganteus, 104, 106.

mawsoni, 120.

acutiroBtris, 73, 74.

spinifer,

gigas, 73, 84.

atrox, 444.

Lepidotus,

spinifer, Bellotti, 73.

giebeli, 70.

latimanus, 531.

Leedsia,

(cont.).

pustulatus, 121.
radiatus, 103.
ragazzonii, 75.
roemeri, 126.
rugosus, 302.
semiserratus, 85.
serratus, 312.
serrulatus, 307.
sibiricus, 478.
similis, 126.
speciosus, 72.

splendens, 126.
striatus, 126.

gallineki, 87.

Isopholis, 286.

Lepidotus

maximus, Wagner, 105.
minor, 94, 99, 124, 126,
493.
mohimonti, 125.
neocomiensis, 106.
notopterus, 74, 92.
obesus, 73.
oblongus, 125.
occidentalis, 126.
ornatus, 72.
pacbylepis, 126.
palliatus, 103, 107.
parvulus, 74.

paucidentatus, 120.
pectinatus, 302.
pectoralis, 312.
plauensis, 127.
punctatus, 357.
punctulatus, 357.

126.
virleti, 126.

LeptolepidjE, 500.
Leptolepis, 501.
affinis,

502.

autissiodorensis, 506.
brodiei, 515.

bronni, 502,
caudalis, 457.
clupeiformis, 509.
concentricus, 504.
costalis, 509, 528.
eonstrictus, 502.
contractus, 512.
crassus, 518.
disjectus, 507.
dubius, 509.
filipennis, 505.
grandis, 517.
gregarius, 507.
jaegeri, 505.
knorri, 509.
latus, 511, 517.
longus, 505.
lowei, 507.
macrolepidotus, 513.
macropbtbalmus, 508.
matronensis, 517.
nanus, 516.
neocomiensis, 515.
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Leptolepis

(cont.).

neumayri, 516.
packystetus, 503.
paucispondylus, 512.
polyspondylus, 512.
pronus, 503.
pusillus, 513saltviciensis, 505.
sprat ti for mis, 513.
talbragaremis, 506.
tenellus, 517.
voithi, 512.
Liodesmus, 361.
gracilis, 361.
sprattiformis, 362.
Lissolepis, 286.
serratus, 298.
Lophiostomus, 358.
affinis, 360.
dixoni, 359.
Lophiurus, 361.
minutus, 363.
Lycodus, 390.
gigas, 390.

Macrepistius,

173.
arenatus, 173.
Macropoma egertoni,

353.

Macrorhipis,

494.
muensteri, 496.
striatissiraa, 497.

MACROSEMTIDiE, 163.

Macrosemius,

176.

andrewsi, 180.
brevirostris, 180.
dumortieri, 178.
fourneti, 178.
helense, 181.
insignis, 177.
latiusculus, 163, 177.
pectoralis, 179.
rostratus, 177, 179.
Megalopterus, 490.
raiblianus, 490.

Megalurus,

363.

363, 367.
austeni, 366.
brevicostatus, 363.
damoni, 366.
elegantissimus, 365.
elongatus, 364.
grandis, 364.
idanicus, 367.
mtertaedius, 361.
lepidotus, 363.
parvus, 361.
polyspondylus, 364.
Megastoma, 501.
apenninum, 515.
altivelis,

Mesodon,

199.
abrasus, 532.
affinis, 211.

autissiodorensis, 213.
bathonicus, 213.
biserialis, 230.
boloniensis, 213.
bucldandi, 205.
comosus, 202.
couloni, 214.
damoni, 210.
claviesi, 201.
diastematicus, 213.
discoides, 231.
dumblei, 213.
dutertrei, 213.
gervaisi, 213.
gibbosus, 200.
gigas> 210.
granulatus, 208.
heckeli, 214.
lsevior, 207.
latidens, 207.
liassicus, 202.
macropterus, 199.
morinicus, 214.
nicoleti, 209.
oblongus, 215.
parvus, 200.
profusidens, 217.
pulcbellus, 200.
pusillus, 214.
radiatus, 214.
robustus, 214.
rugulosus, 203.
sauvagei, 214.
simus, 202.
subcontiguidens, 243.
tenuidens, 207.
trigonus, 203.
wittei, 217.
Mesturus, 218.
leedsi, 192, 221.
verrucosus, 218.
Microdon, 221.
abdominali&, 233.
alternans, 532.
analis, 234.
bernardi, 224.
biserialis, 230.
cavatus, 532.
coralli, 231.
discoides, 231.
distantideus. 231.
dumbeli, 213.
egertoni, 226.
elegans, 222.
formosus, 232.
gigas, 238.
hexagonus,
234,
236.

Microdon

(cont.).

hugii, 227.

intermedins, 227.
irregularis, 232.
itieri, 227.
minor, 232.
minutus, 229.
nanus, 222.
notabilis, 222.
nuchalis, 232.
occipitalis, 232.
pagoda, 224, 230.
platurus, 247.
pulcbellus, 232.
quincuncialis, 229.
radiatus, 223.
sauvanausi, 226.
simplex, 232.
trigonus, 203.
vicinus, 232.
wagneri, 225.
Microps, 447.
furcatus, 477.

Naisia, 445.
apicalis, 445..

Neorhombolepis,
355.
excelsus, 355.
punctatus, 357.
valdensis, 356.

Nephrotus,

68.

chorzowensis, 72.
Notaeus, 367.
agassizi, 372.
laticaudus, 367, 371.
longistriatus, 372.

Notagogus,

186.
crassicauda, 186.
denticulatus, 187.
erythrolepis, 186.
gracilis, 186.
inimontis, 188.
latior, 186.
macropterus, 188.
margaritas, 189.
minor, 186.
pentlandi, 186.
zieteni, 183.

Nothosomus,

476.

bellottii, 172.

laevissimus, 485.

octostychius, 476.

Oeonoscopus,

494.

cyprinoides, 495.
desori, 497.
muensteri, 496.
petraroiae,

495

striatissimus, 497.

Oligopleurid.e, 490.
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Oligopleurus, 491.

Omalopleurus,

chorzowiensis, 72.
Ophiopsis, 165.
aequalis, 167.
altivelis, 172,
attenuata, 167.
bellottii, 172.
breviceps, 170.
dorsalis, 171.
flesheri, 171.
guigardi, 169.
intermedia, 168.
lepturus, 172.
unacrodus, 172.
muensteri, 173.
penicillata, 169.
proeera, 166.
sauroides, 294.
serrata, 168.
tenuiserrata, 168.
Ophirachis, 428.
deperditus, 440.
Ophisurus, 440.
Opsigonus, 499.
gracilis, 499.
megaluriforniis, 499.
Orthurus, 189.
sturi, 189.
Osteorachis, 324.
granulatus, 328.
macrocephalus, 325.
Otomitla, 358.
-^Deciosa, 358.
Oxygonius, 517.
tenuis, 517.

380.

acutirostris, 384.

bollensis, 388.
crassus, 385.
•curtus, 385.
•elongatus, Wagner, 376.
e\ong&tus,Sauvage, 376.
Milnster,
•elongatus,
496.
esocinus, 388.
furcatus, 332.
gibbosus, 496.
giganteus, 388.
gracilis, 385.
heterurus, 339.
insignis, 350.
latipennis, 342.
latirostris, 38S.

{cont.).

elegans, 183.
syriacus, 181.

282.
punctatus, 282.

leptosteus, 390.

macropomus, 350.
inacropterus, 383.
macrurus, 325.
muensteri, 496.
striatissimus, 497.
westermani, 388.
Pachylepis,, 390.
Palseobalistum, 270.
flabellatura, 275.
goedeli, 272.
orbiculatmm, 271.
ponsorti, 272.
ventralis, 272., 274.
Palaeoniscuna arenaceura,
55.
" Palaeoniscus ?," 19.
Palaeoniscus abbsii, 52.

Palseoniscus

agassizii,

63.

Palaeoniscus altus, 53.
Palaeoniscus catopterus, 6.
Palaeoniscus
egertoni,
353.
Palaeoniscus fultus, 58.
Palaeoniscus glaphyrus,
53.

Palseoniscus latus, 53, 59,
63.

Palaeoniscus macropterus,
58.

Palaeoniscus
Palaeoniscus
Palaeoniscus
Palaeoniscus

ovatus, 63.
sibiricus, 76.

superstes, 7.
varians, 51.

Pappichthys,

373.

corsoni, 373.
laevis,

Pachycormid^e, 374.

Petalopteryx

Phacodus,

520.
128.

68.

.Pachycormus,

(cont.).

latus, Milnster, 496,

speciosus, 153.

Omphalcdus,

Pachycormus

latus, Agassiz, 385.

cyprinoides, 495.
esocinus, 492.
yectensis, 493.

375.

plicatus, 373.

sclerops, 373.

symphysis, 373.

Parathrissops,

377.

milloti, 379.

Pelecopterus,

399.
chirurgus, 414.
gladius, 414.
perniciosus, 414.
Peltopleurus, 481.
dubius, 474.
gracilis, 482.
humilis, 482.
kneri, 481.
splendens, 481,
Periodus, 275.
koenigi, 278.
Petalopteryx, 181.
dorsalis, 182.

Pholidophorib^e, 446.

Pholidophorus,

447.

aalensis, 476.

angustus, Agassiz, 476.
angustus,
Milnster,
477.
barazzettii, 476.
becbei, 450, 454beggiatianus, 476.
besanensis, 476.
brevis, 460.
brevivelis, 301.
bronni, 476.
caudalis, 457.
cephalus, 311.
cornueli, 476.
crenulatus, 463.
deeckei, 476.
dentatus, 478.
dorsalis, 316.
dubius, 474.
elongatus, 304.
falcifer, 476.
flesheri, 171.

furcatus, 477fusiformis, 454.

gaudryi 477.
germanicus, 459.
,

gracilis, 361.

granulatus, 470.
gregarius, 474.
hartmanni, 466.
hastingsice, 299.
helveticus, 477.
higginsi, 461.
intermedins, 473.
kneri, 477.
lacertoides, 477.
laevissimus, 485.
latimanus, 302.
latiusculus, 454.
latus, 467.
leptocephalus, 303.
lepturus, 172.
limbatus, 464.
longiserratus, 301.
maacki, 477.

macrocephalus,

448,

467.

magnus, 467.
maximus, 312.
microlepidotus, 489.
micronyx, 473.
microps, 468.
minor, 426, 475.
mottiana, 461.

INDEX.
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Pholidophorus {cont.).
muensteri, 477.
nitidus, 461.
oblongus, 477.
obscurus, 352.
obsoletus, 477.
onychius, 450.
ornatus, 471.
ovatus, 471
pacbysoraus, 453.
porro, 490.
purbeckensis, 460.
pusillus, 455.
radians, 467.
radiato-punctatus, 312.
renngeri. 477.
retrodorsalis, 477.
roemeri, 478.
rueppelli, 315.
sirailis, 470.
splendens, 126.
stabianus, 478.
stricklandi, 456.
striolaris, 467.
taramellii, 478.
taxis, 467.
tenuiserratus, 168.
uraeoides, 467.
Pholidopleurus, 479.
typus, 480, 481.
Pholidotus leacbii, 142.

Pholidurus,

47.

disjectus, 47.

Platax

?

nuchalis, 232.

Platvcerhynclius,
440.

rhombeus, 440.

Platysiagum,

533.

grandis, 325.
sclerocephalum, 533.

Plesiodus,

77.
pustulosus, 104.
Pleurolepis, 158.
discus, 160.
seraicinctus, 159.
silesiacus, 72.
Pleuropholis, 482.
attenuata, 483.
crassicaudata, 484.
egertoni, Wagner, 485.
egertoni, Sauvage, 487.
lsevissima, 485.
lienardi, 486.
longicaudata, 483.
obtusirostris, 486.
serrata, 487.
thiollieri, 485.
Pneumatosteus, 445.
nahunticus, 445.
Polyodon, 46.
POLYOnONTID^, 46.

Portheus angulatus, 413.
Portbeus gladius, 414.

Prionopleurus,

162.

{cont.).

minor, 323.
monilifer, 322.

tenuisquamata, 324.
Pycnodontid^g, 189.

bronni, 162.

Fristisomus,

Ptycholepis

66.

Pycnodus,

crassus, 67.

275.

gracilis. 66.

achillis, 251.

latus. 66.

affinis, Pictet,

Prohalecites, 489.

affinis,

microlepidotus, 489.
porro. 490.

Prolepidotus,

77.

gallineki, 87.

Propterus,

183.
denticulatus, 187.
elongatus, 185.
gracilis, 184.
microstomus, 183.
scaccbii, 185.

serratus, 186.
speciosus, 184.

Prosauropsis,

376.
elongatus, 376.
Protamia, 373.
gracilis, 373.
media, 373.
uintaensis, 373.

Protosauropsis— Prosauropsis.

Protosphyraena,

399.

brevirostris, 408.

oompressirostris, 405.
depressa, 408.
ferox, 400.
keepingi, 407.
minor, 406.
nitida, 409, 4Uornata, 407.

penetrans, 409.
tenuirostris, 407.

Protospondyli, 48.

Psammodus

orbicularis,

67.

Psephurus, 46.

Pseudothrissops,

377.

micropodius, 377.

Pterygopterus,

479.

apus. 479.

Ptychodus,
arcuatus,

400, 413.

412

articulatus, 413.

gibberulus, 412.
spectabilis, 411.
Ptycholepis, 316.
avus, 323.
barboi, 324.
barrati, 317.
bollensis, 317.
curta, 321.
gracilis, 320.
marsbi, 324.

2l\. 218.

Matkeron, 279.

anceps, 280.
angustus, 260.
asperulus, 257.
aulercus, 265.
autissiodorensis, 213.
bernardi, 224.
biserialis, 230.
boloniensis, 213.
bowerbanki, 278, 279.
brevis, 253.
bucklandi, 205, 210,
227.
carolinensis, 279.
cenomanicus, 265.
complanatus, 264.
contiguidens, 246.
coralli, 231.
cotteaui, 282.
couloni, 214.
cretaceus, 259, 260,
261.
cylindricus, 279.
depressus, 264.
didymus, 205, 206,
207.
discoides, 231.
disparilis, 283.
distans, 260.
distantidens. 231.
dutemplei, 279.
dutertrei, 102, 213.
egertoni, 226.
elegans, 222.
elongatus, 260.
faba, Meyer, 279.
faba, Leidy, 265.
fabarius, 257.
flabellatus, 275.
formosus, 232.
funkianus, 279.
gervaisi. 213.
gibbus. 276.
gigas, 210.
gosseleti, 279.
gracilis, 532.
grandis, 251.
granulatus, 208.
hartlebeni, 280.
heterodon, 283.
heterotypus, 283.
hugii, 207, 227.
imitator, 246.
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Pycnodus

(conL).

irregularis,

228, 232.

Sauvage,
283.
itieri, 227.
jugleri, 20S, 213.
koenigi, 278.
larieti, 246.
latidens, 532.
latior, 280.
latirostris, 203, 204.
liassicus, 202.
raantelli, 252.
marginalia, 245.
microdon, 252.
minor, Agassiz, 242.
minor, Boemer, 232.
minutus, 229.
mitratus, 280.
muensteri, 264.
muralti, 258.
nicoleti, 208, 209.
notabilis, 222, 228.
obliquus, 280.
obtusus, 205. 206.
orbicularis, 271.
ovalis, 205.
pacbyrhinus, 278.
pagoda, 230.
parallelus, 256.
parvus, 203, 204.
platessus, 276.
podolicus, 280.
ponticus, 280.
preussi, 227.
priscus, 77.
profusidens, 217.
pyriformidens, 280.
quadratifer, 283.
quincuncialis, 229.
rbomboidalis, 260.
rhombus, 248, 252,
257.
ricordeaui, 266.
robustus, Leidy, 266.
robustus, Comuel, 214.
rocbebruni, 280.
rostratus, 281.
rotundatus, 258.
irregularis,

rudis, 88.

rugulosus, 203.
sauvagei. 214.
sauvanausi, 226.
scrobiculatus, 281.
sculptus, 247.
semilunaris, 281.
soluntinus, 280.
sphserodus, 240.
splendens, 71.
strictus. 253.

Pycnodus

Saurorhynchus, 9, 1 4.

(cont.).

subrcquidens, 280.
subclavatus, 259.
subcontiguidens, 243.
subdeltoideus, 261.
subsimilis, 258.
toliapicus, 277.
transitorius, 280.

acutus, 14, 17.
tenuirostris, 13.

Saurostomus,

380.

esocinus, 388.
Scaphodus, 215.
beteromorpbus, 215.
oblongus, 21 5.

Scrobcdus,

77.
subovatus, 94.
Sejiioxotid.e, 49.

triasicus, 71.
trigonus, 203.
tristycbius, 215.
umbonatus, 247.
varians, 266.

Semionotus,

50, 55.

alsaticus, 60.

vicinus, 232.
wagneri, 225.

altolepis, 57.

australis, 61.

balsami, 64.
bellotti, 64.

Rhynchoncodes,

bergeri, 55.
brevis, 64.

183, 185.

macrocephalus, 186.

brodiei, 57.
capensis, 58.
curtulus, 73, 74,

scacchii, 185.

Sarginites, 501.

Sargodon,

67.

liasicus, 531.

esox, 55.

tomicus, 68.

fultus, 58.

Saurichthys,

19.

gibber, Seebach, 62.
gibbus, Bassani, 62.
inermis, 64.
joassi, 314.
kapffi, 56.
latus, 74.
leptocepbalus, 314.

acuminatus, 19, 20, 21.
angustus, 531.
annulatus, 22.
apicalis, 19, 21.

breviceps, 22.
breviconus, 21.
conidens, 20.
costatus, 22.

letticus, 62.

macropterus, 350.
manseli, 122.
minutus, 475.
nilssoni, 62.
pentlandi, 74.

gigas, Quenstedt, 390.
gigas, Reis, 12.
gracilis,

Schmid, 22.

gracilis, Eeis, 12.

gypsopbilus, 18.
indicus, 22.
listroconus, 21.

pustulifer, 74.
rbombifer. 305.
serratus, 62.

longiconus, 21.
longidens, 21.

spinifer, 73.

mougeoti, 19, 20, 21.

spixi, 55.

procerus, 22.
8emicostatus, 20.
semistriatus, 23.

striatus, 311, 316.
tenuiceps, 59.
tenuis, 61.
tenuiserratus, 75.

socialis, 4.

striolatus, 11.

tenuirostris, 13.

Saurocephalus,

454,

455, 482.
dubius, 64.
elongatus, 62.

pygmasus, 515.

trotti, 64.

400.

lanciformis, 400.
lanceolatus, 400.
striatus, 407.
Sauropsis, 375.
intermedins, 378.
latus, 376.
longimanus, 375.

micropodius, 377.
mordax, 426.

Sepia incomposita, 34.
Serpens marinus," 433.

"

Serrolepis,

65.
suevicus, 65.

Spathiurus,

498.

dorsalis, 498.

Spatularia, 46.

Sphaerodus,

77.

annularis. 77.
corapressus, 71.
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Sphaerodus

(cont).

crassus, 106, 283.

cylindricoides, 127.
giganteus, 106.
gigantiformis, 106.
gigas, 106, 247.

globatus, 70.
globulosus, 127.
hybridus, 127.
irregularis, 127.
mammillaris, 245.
microdon, 154.

minimus, 67.
minor, 87.
mitrula, 283.
neocomiensis, 106.
rhomboidalis, 238.
rotundatus, 71.
rugulosus, 123.
semiglobosus, 127.
subaunularis, 127.
submammillaris, 127.
subradiatus, 127.
tenuis, 283.
tetragonus, 127.
Stemmatodus, 248,
582.
rhomboides, 248.
rhombus, 248.
Strobilodus, 329.
giganteus, 346, 394.
purbeekensis, 348.
suchoides, 346.
suevicus, 364.
Stromateus, 233.
hexagonus, 234.

Stylorhynchus,

Tetragonolepis'cott^.).
semicincta, 158.
subserratus, 159.
128.
altivelis, 531.
angulifer, 145.
bouei, 153.
caelatus, 147.
confluens, 133.
dorsalis, 138.
dubia, 162.
eximius, 106.
heteroderma, 145.
leach i, 142.
leiosomus, 133.
magneville, 151.
mastodonteus, 108.
monilifer, 138.
notabilis, 154.
obscura, 162.
ovalis, 147.
pholidotus, 145.
pustulatus, 148.
quadrata, 162.
radiatus, 137.
speciosus, 133.
sis,

annulatus, 215,
contignidens, 246.
cotteaui, 282.
splendens, 215.

145.

triasicus, 70.

Tetrapterus minor, 406.

Tharsis, 501.

Thelodus, Schmid,

gracilis, 385.

macrurus, 332.
microlepidotus, 300.
nuchalis, 332.
pachyurus, 336.
Uranoplosus, 283.
arctatus, 283.
cotteaui, 283.
nectidens, 283.
Urocomus picenus, 73,
479.

radiatus, 512.
68.
inflatus, 71.

inflexus, 23.

158.
analis, 162.

laevis,

cincta, 161.

rectus, 22.

cyclosoma, 159.
discus, 160.

dro3era, 161.
minor, 162.
oldhami, 161.
orbiculata, 162.
rugosa, 162.

Uraeus, 329.
furcatus, 332.

elongatus, 509.
germari, 509.
intermedins, 509.

Teleosaurus tenuistriatus,
19.

Qicenstedt,

199.

striolatus, 138.

microcephalus, 517.
parvus, 517.

Tetragonolepis, Bronn,

cephalus, 524.
clupeoides, 523.
exiguus, 527.
formosus, 521.
gracilis, 523.
heckeli, 527.
intermedins, 378.
mesogaster, 523.
microdon, 526.
micropodius, 377.
micrurus, 524.
ovatus, 521.
portlandicus, 525.
propinquus, 522, 524.
propterus, 529.
regleyi, 523.
rochei, 525.
salmoneus, 522.
subovatus, 521.
Trichiurides, 445.
sagittidens, 445.

Typodus,

striatus, 142.

9, 14.

tenuirostris, 14.

angustus, 523.
brevis, 525.

Tetragonolepis, Agas-

trailli,

Thrissops, 521.

70.

Xenopholis,

Thlattodus,

329.
sucboides, 346.
Tholodus, 69.
minutus, 69.
schmidi, 69.

Zeus platessus, 276.

Thoracopterus, 478.
ruederristi, 479.
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Xiphias dixoni, 400.
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EXPLANATION OF PLATES.

The specimens
in

represented in the Plates are

ail

preserved

the Collection, and bear the register-numbers placed

in square brackets.

Unless otherwise stated, the drawings

are of the natural size.

PLATE

I.

Page

Fig.
1.

Chondrosteus acipenseroides, Egerton
quarter nat. size.

—Lower Lias

hm. Hyomandibular.
Pterygoid,

s.cl.

;

;

lateral aspect, one-

Lyme Eegis.

ju. Jugal.

op.

Supraclavicle.

cl.

Clavicle.

Operculum,

s.op.

pt.

Suboperculum.
[P. 3366.]

head and pectoral arch, inferior aspect, one-half

2. Ditto;

nat. size.

hyal.

—

d.

Ibid.

Suborbital,

so.

br.

Dentary.

Branchiostegal rays.
i.cl.

x.

Infraclavicle.

Fracture across

left

;

Pterygoid ( pt.), Palatine

5.

;

Neural arch.

n.s.

—

Clavicle

i.cl.

Other

Infraclavicle.

31

Maxillary (moc.),

Ibid.

Neural spine.

Ditto; portion of pectoral arch,
cl.

(pi.),

aspect.

[P. 3367.]

neural arches of trunk, right lateral aspect.

n.a.

Cerato-

[P. 2048.]

and Jugal (ju.) bones, outer
4. Ditto

ch.

moo. Maxilla.

clavicle.

letters as above.
3. Ditto

28

visceral

—

Ibid.

[P. 2050.]
aspect.

[P.

—

29

29

Ibid.

4341b.]

32
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PLATE

II.

Page

Fig.
1.

Belonorhynchus acutus (Agassiz);
head.

—Lower Lias

opening,

o.

;

Orbit,

Lyme
op.

left

Eegis.

cl.

Clavicle,

Operculum,

r.

cranial roof.
2.

3.

Semionotus
Coburg.

—

Ibid.

Agassiz

;

Nasal

s.op.

x. Cheek-plate.

op.

15

right lateral aspect

;

lateral

Branchiostegal rays.

m. Portion of mandible,
operculum.

sp. nov.

Lettering as above.

bergeri,
br.

n.

Extension of
[P. 3791.]

Belonorhynchus brevirostris,
of head.

aspect of

lateral

[40726.]
aspect.

i.op.

—Keuper

Interoperculum.

Operculum,

Suboperculum.

17

so.

p.op. PreSuborbitals.
[P. 7399.]

56

PLATE

II.

Page

Fig.

1

Belonorhynchus acutus (Agassiz)
head.

—Lower Lias

opening,

o.

;

Orbit,

Lyme
op.

;

left

Eegis.

cl.

Clavicle,

Operculum,

r.

cranial roof.
2.

3.

Semionotus
Coburg.

—

Ibid.

Agassiz

x.

;

Nasal
of

s.op.

Cheek-plate.

op.

15

right lateral aspect

;

lateral

Branchiostegal rays,

m. Portion of mandible,
operculum.

sp. nov.

Lettering as above.

bergeri,
br.

n.

Extension
[P. 3791.]

Belonorhynchus brevirostris,
of head.

aspect of

lateral

[40726.]
aspect.

i.op.

—Keuper

Interoperculum.

Operculum,

Suboperculum.

17

so.

p.op. PreSuborbitals.
[P. 7399.]

56
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PLATE

III.

Page

Fig.
1.

Upper Lias
2.

;

Ophiopsis attenuata,

Ditto;

4.

lateral

;

[P.

Wagner

x. Scale,

b.

;

;

right

lateral

Kimmeridgian; Solenhofen.
Propterus scacchii (Costa)
Jurassic
7.

;

left

;

lateral

jSotayogus pentlandi, Agassiz

;

aspect.

—

Ditto

;

184

185

Ibid.

[P. 2065.]
8.

178

—Upper

[P. 3613.]
left lateral aspect.

167

—Lower

[37088.]

Torre d'Orlando.

167

aspect.

[P. 7177.]

right lateral aspect.

;

160

size.

[P. 1090.]

Eichstadt.

Wagner

b.]

— Lower

onter aspect, thrice nat.

Basal cartilages.

Lower Kimmeridgian

6.

3625

[P. 3609.]

Macrosemius rostratus, Agassiz

5. Proplerus speciosus,

aspect.

right lateral aspect.

;

Kelheim.

left pectoral fin,

Ibid.

left

;

Boll.

Kimmeridgian
3.

Bronn

Tetragonolepis semicinctus,

187

portion of vertebral axis, middle of trunk of young

individual, lateral aspect, one-third nat. size,

pleurocentra and hypocentra.

— Ibid.

showing

[P. 1097.]

187
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PLATE

IY.
Page

Fig.
1.

Eugnatlius orthostomus, Agassiz
scales, left lateral aspect.

ag.

Angular,

orbitals.

d.

br.

— Lower

Lias

Dentary.

fr. Prontals.
op.

c.o.

i.op.

Operculum,

fin,

Lyme

;

Branchiostegal rays.

mx. Maxilla,

lum.

head, pectoral

;

and

Regis.

Circum-

Interopercu-

p.cl.

Postcla-

vicular scales, p.op. Preoperculum. p.t. Post-temporal.

pa. Parietal,
s.o.
s.t.

2.

Supraclaviele.

Eugnatlius tenuidens,

Agassiz,

—Lower Lias

;

— Lower Lias

;

8. op.

Squamosal.

sq.

MS.

;

Street.

Eugnatlius minor, Agassiz
aspect.

s.moo.

(postorbitals).

Supratemporal.

aspect.
3.

s.cl.

Suborbitals

;

left

Lyme

left

Supramaxilla.

Suboperculum.
[P.

3633

b.J

293

maxilla, outer

303

[P. 510.]

mandibular ramus, outer
Regis.

[P.

3634

e.]

297

PLATE

V.
Page

Fig.
1.

Eugnathus orthostomus, Agassiz (type specimen

of so-called

E. scabriusculus, Agassiz, MS.); lower portion of head,
right lateral aspect.

Angular,
plate,

br.

i.op.

operculum.

— Lower

Lias

Branchiostegal rays.

Interoperculum.
s.o.

Suborbital,

Lyme

;

cl.

Regis,

Dentary.

mx. Maxilla,

g.

ag.

Gular

p.op. Pre-

Suboperculum.

s.op.

293

[P. 509.]
2.

Eugnathus

and

philpotce,

Agassiz; right opercular apparatus

clavicle, outer aspect.

culum,

—

Ibid.

cl.

Other letters as

above.
3.

lateral

;

and superior
fr. Frontal,

orbitals.

poral,

295

[38104.]

Eugnathus minor, Agassiz
left

op. Oper-

Clavicle,

x. .Fracture across clavicle.

head and opercular apparatus,
aspect.

s.mx. Supramaxilla.

Squamosal.

Other

—

Ibid.

pa. Parietal,
s.t.

c.o.

p.t.

Circum-

Post-tem-

Supratemporal.

letters as above.

[P. 3628.]

sq.

298
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PLATE
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Fig.
1.

Eugnathus minor, Agassiz
nat. size.

— Lower Lias

Gular plate,

;

;

right lateral aspect, two-thirds

Lyme Regis, d. Dentary.
pmx. Preraaxilla.

g.

moo. Maxilla,

[P. 2030.]
2.

Eugnathus

alius, sp. nov.

Branchiostegal rays.
i.op.

Interoperculum.

letters as above.

;

cl.

left lateral aspect.

Clavicle,
s.&p.

—

Ibid.
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br.

hm. Hyomandibular.

Sub operculum.

Other

[P. 2029.]

299

B.M.FOSS. FISHES. Pt.III

Tvnv.

-prrvoc^

d,.

hr.

uop.

GM.Woodwa.rd AeLetlit

E UT

Plate VI

<^c

1. §

-prrwc.

West,

tllllS

N ewnan

i

mp

'

Plate

Sftfttt

:*sssf-

i.op.

'

s-op.

.&'-

;

:

£L.

M Wood™,

Eu^atKus.

West,

Newman

imp.

VI

PLATE

VII.
Page

Fig.
1.

Eugnathus

hastingsice

Lower Lias
2.

(?)

;

(Agassiz)

;

right lateral aspect.

Barrow-on-Soar.

Caturus chirotes (Agassiz) (type

[P.

specimen

of

887

a.]

300

so-called

Conodus ferooc, Agassiz, MS.); imperfect right dentary,
with crushed teeth, outer aspect.

— Lower

Lias

;

Lyme

[P. 514.]
3. Ditto

;

right maxilla (mx.) and supramaxilla (s.moc.), outer

aspect.— Ibid.
4.

Caturus

[P. 3645.]

cliftoni, sp.

aspect,

nov.

one-half nat.

;

;

size.

345

imperfect right maxilla, outer
size.

— Portland

Portland.
5. Ditto

345

Stone; Isle of
[P. 6035.]

347

imperfect right dentary, outer aspect, one-half nat.

—

Ibid.

s.

Symphysial extremity.

[P. 6034.]

347
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PLATE
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Fig.
1.

Lepidotus

(?)

pustulatus, sp. nov.

individual (lettered a to h).

one

series of scales of

;

—Grey Chalk

Folkestone.

;

[P. 21, P. 6201-a.]
2.

122

Mandibular ramus of Eugnathus or Heterolepidotus (type
specimen of Aspidorhynchus anglicus, Agassiz, MS.).

Upper Lias

;

Whitby.

3. Heterolepidotus striatus (Agassiz)

specimen.

—Upper Trias

4. NeorJiombolepis

excelsus,

4

Hinder portion

a.

culum,
sq.

Squamosal,

s.op.

5.

p.cl.

;

A.

aspect of type specimen.

upper aspect,

left lateral aspect of

;

Seefeld.
S.

Woodward

of cranial roof of

Postclavicular

5

a.

5

b.

scales.

Supramaxilla.

Suboperculum.

left

;

right

311

lateral

same specimen,

mx. Maxilla,

Neorhombolepis valdensis, sp. nov.

men,

type

[P. 3621.]

—Lower Chalk; Upper Hailing.

fr. Frontal,

s.mx.

302

[P. 450.]

op.

pa.

Oper-

Parietal.

Suborbital.

s.o.

[43077.]
;

ventro-lateral aspect.

355

portion of type speci-

—Wealden

:

Hastings.

Horizontal section of abdominal vertebral centrum.

Caudal vertebral centrum, lateral aspect,

clavicular scale.

p.cl.

Post-

[P. 6364.]
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PLATE

IX.
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Pig.
1.

Caturus heterurus (Agassiz)

;

anterior half of fish, left

lateral aspect, one-half nat. size.

Eegis.
plate,

br.

Branchiostegal rays.

mx. Maxilla,

(postorbital).

pmcc.

op.

—Lower
d.

Operculum,

p.op. Preoperculum.

Premaxilla.

s.mcc.

Ditto

;

upper

p.o. Suborbital

Supramaxilla.

s.op.

Sub-

340

[38121.]
caudal

lobe,

/. Eulcral ridge-scales,

r.

left

lateral

aspect.

Caudal fin-rays.

scales.

Ditto

;

pelvic fin-support.— Ibid.

4. Ditto

;

caudal flank-scales, twice nat.

3.

Lyme

p.t. Post-temporal.

operculum.
2.

Lias;

Dentary. g. Gular

size.

s.

—

Ibid.

Ehombic

[P. 2036.]

341

[P. 2036.]

341

—

Ibid.

[P. 2036.]
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Fig.
1.

Ptycholepis cartus, Egerton

Lias

;

Lyme

;

right lateral aspect.

Eegis.

2. Ptycholepis monilifer, sp.

[39493.]
nov.

;

Ditto; three

twice nat.
4.

Ditto

;

dorsal

flank-scales of the

size.

321

right mandibular ramus,

outer aspect.— Ibid.
3.

—Lower

[39868.]

322

same specimen,
[39868.]

322

base of anterior dorsal fin-rays of the same speci-

men, twice

nat. size.

[39868.]
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Fig.
1.

Hypsocormus leedsi, A. 8. Woodward
rostrum, inferior
and (1 a) lateral aspects. Oxford Clay Peterborough.
;

—

v.

2.

Vomerine

Hypsocormus
ferior

;

tooth.

[P. 6913.]

tenuirostris,

and (2 a)

A.

S.

Woodward

lateral aspects.

— Ibid.

v.a.

of vomerine area.
3.

premaxilla

Ditto;

Extension

[P. 6916.]

(pmx.) and maxilla (mx.)

specimen, oral and
process of maxilla,

of

Ditto

;

same

s.mx. Facette for supramaxilla.

portion of dentary of

same specimen,

397

Ditto; remains of jaws and inferior portion of skull, right
lateral aspect,

(5 a)

with anterior end

viewed from

mx. Maxilla,
Supramaxilla.
6.

397

oral aspect.

[P. 6916.]
5.

396

p. Anterior

(3 a) outer aspect,

[P. 6916.]
4.

395

rostrum, in-

;

tfral

pmx. Premaxilla.
spl.

of splenial

aspect.

Splenial.

—

Ibid.

and dentary
d.

Dentary.

pt. Pterygoid,

s.mx.

[P. 6917.]

397

left pectoral fin of same specimen, outer aspect
and (6 a) view of proximal end. /. Articular facette.

Ditto

;

[P. 6917.]
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Fig.
1.

Pholidophorus bechei, Agassiz

bones of right

side.

:

squamation and opercular

—Lower Lias

;

Lyme

Regis.

451

[39858.]
2.

Ditto

;

small individual, left lateral aspect.

—

Ibid.

3589

[P.

pachysomus, Egerton

3. Pholidojphorus

;

aspect.
5.

Ditto

;

— Upper Lias

:

;

trunk,

Ohmden.

tary.

culum,

:

Boll.

br.

Branchiostegal rays.

Interoperculum.

i.op.

Quadrate.

q.

mx. Maxilla,

Lower Lias

;

Lyme

d.

;

Agassiz

[P.
;

s.op.

a.]

467

right lateral aspect.

Regis.

Pholidophorus limbatus,

Den-

op. Oper-

[19653

Pholidophorus crenulatus, Egerton

Ibid.

466

s.mx. Supramaxillaries.

Suboperculum.

7.

right lateral
[P. 605.]

opercular apparatus and jaws, left lateral aspect.

Upper Lias

6.

453

[28281.]

Pholidophorus hartmanni, Egerton

452

trunk, left lateral

aspect.— Ibid.
4.

b.]

left

1046

lateral

a.]

463

aspect.

[P. 1047.]

465

F.M.FOSS.FISHES.Pt.IH,

•M

G'.IYT.

'7o:-)warcl

M

,,

,

et Tith.

PKdi

IPlcLteXU.

oP

.

mac

c,

op-

:.

»

West,

uopK

Newman iccrp.

E.M.FOSS. FISHES Pt.HI.

^PlateXH.

P!*BB
G.M.-Wbo3w

.

',_

A

i
I

'vmanimp.

—

PLATE

XIII.
Page

Fig.
1.

Pholidophorus stricMandi, Agassiz

Lower Lias
2.

;

Pholidophorus similis,

sp.
;

[25407.]

nov.

size.

and

right

;

lateral

;

456

aspect.

[P. 1083.]

Cirin.

Pholidophorus micronyx, Agassiz
nat. size,

right lateral aspect.

Glastonbury.

Lower Kimmeridgian
3.

;

470

(a) flank-scales, thrice

(b) anterior rays of pelvic fin, thrice nat.

—Lower Kimmeridgian

;

Kelheim.

[P. 1071.]
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PLATE XIV.
Page

Fig.
1.

Hypsocormus

insignis,

(la) lateral aspects.—
1

Portion of

b.

Wagner; rostrum, superior and
Lower Kimmeridgian; Solenhofen.
dentary, outer

left

2.

with associated
b, d.),

left

sp. nov.

;

dentary

—Kimme-

[P. 6175.]

Trias

Upper Trias

;

Eaibl.

;

d.

imperfect

Dorsal

Leptolepis dubius (Blainville)

cular apparatus.

;

— Lower

Branchiostegal rays.

br.

hyal.

culum.

mx. Maxilla,
p.orb.

slime-canals.

fish,

;

s.mx. Supramaxilla.

;

Ceratohyal.

Operculum,
plate,

484

s.op.

eph.

fin,

Epi-

p.op. Preoper-

showing radiating

Parasphenoid.

caudal pedicle and

hamial arches.— Ibid.

482

left lateral aspect.

qu.

Quadrate.

Suboperculum.

[37839
Ditto

b.J

remains of head and operKimmeridgian; Solenhofen.

Preorbital

pas.

1099

[43615.]

ch.

op.

dorsal aspect.

[P.

fin.

Swanage.

;

455

[P. 516.]

Pleuropholis crassicaudata, Egerton

Lower Purbeck

left lateral aspect.

Giffoni.

;

4. Peltopleurus Tcneri, sp. nov.

7.

433

Pholidophorus latiusculus, Agassiz (type specimen of Pholi-

—Upper

6.

ecpt.),

b, ps.).

Weymouth.

dophorus fusiformis, Agassiz, MS.);

5.

394

cranium, inferior aspect,

ectopterygoid (2 a,

and presymphysiaL bone (2

ridge Clay;
3.

same

[P. 954.]

Belonostomus dorsetensis,

(2

of

aspect,

specimen.

showing

a.]

511

series of separate

[37839.]

511
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PLATE XV.
Page

Fig.
1.

Mesturus
margin,

left

ventral

lateral aspect, one-half nat. size.

—Lower

Kimmeridgian
tohyal.
ic.

cl.

Wagner

wanting

verrucosus,

;

;

Solenhofen.

Clavicle,

d.

fish,

ag. Angular,

Dentary.

Intercalary series of scales,

n.

Operculum, p.b. Pectoral basals.
scl.

Sclerotic,

spl.

Splenial.

vo.

plate.

1 a. Ditto

1

b.

Ditto

;

;

hy.

ch.

Cera-

Hypohyal

Neural spines,

(?).

op.

p.op. Preoperculum.

Vomer,

x.

Cheek-

[37023.]
calcified gill-filaments of the

same specimen.

219
219

sutures between flank-scales of the same specimen. 220
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PLATE XYI.
Page

Fig.
1.

Mesodon rnacropterus (Agassiz)
thirds
o.

nat.

size.

—Lower

Pectoral basals.

culum,

p

left

;

Kimmeridgian

fr. Frontal,

Preoperculum.

op.

Supraoccipital.

sq.

o.

;

Eichstadt.

Orbit,

op. Oper-

pa.

Squamosal,

v.

Parietal.

Vomer,

[P. 5546.]

Oyrodus frontatus, Agassiz
meridgian
Clavicle,

spines,

support,

fr. Frontal,
n.

rays.

g.f.

Gill-filaments,

h.

scl.

op.

Operculum,

p.op. Preoperculum.
Sclerotic,

sq.

t.

cl.

Haemal

p. Lobe

ph. Pelvic

Squamosal,

post-abdominal bone.

200

—Lower Kim-

Branchiostegal

fin-

Tesseros.

[P. 2097.]

236

Gyrodus Tiexagonus (Blainville)

;
fragment of right side
showing Hyomandibular (hm.), Operculum (op.), and
Preoperculum (p.op.). Lower Kimmeridgian
Solen-

—

hofen.
4.

lateral aspect.

br.

Neural spines,
fin.

x. Problematical
3.

;

Kelheim.

;

of pectoral

s.occ.

x. Process

of parietal.
2.

two-

aspect,

lateral

Coccodus armatus, Pictet

Upper Cretaceous

;

[37108.]

;

;

235

cranium, right lateral aspect.

Hakel.

[39227.]

268
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PLATE XVII.
Page

Fig.
1.

Mesodon

sp.

vomerine dentition.

;

Great Oolite; Caen.

212

[40353.]
2.

Athrodon

sp.

vomerine dentition.

;

—Portland Stone

Weymouth.
3.

...

Microdon hugii (Agassiz)

near

;

217

[P. 7186.]
left splenial dentition.

;

—

Ibid.

229

[30871.]
4.

Gyrodus planidens,
meridge Clay

5.

sp. nov.

;

vomerine dentition.

Weymouth.

;

Vomerine dentition

of

[P.

— Kim-

3785

undetermined Pycnodont.

—

b.]

245

[43285.]
6.

Aspidorhynchus euodas, Egerton

Oxford Clay

;

7.

Ectopterygoid.

pas. Para-

pmco. Premaxilla.

pi. Palatine,

temporal,

qu. Quadrate.

;

ecpt.

na. Narial opening,

sphenoid,

Ditto

skull, lateral aspect.

;

Christian Malford.

enpt. Entopterygoid.

244

Ibid.

pt. Post-

423

[40518.]

imperfect fractured skull, the hinder portion ex-

posed from above, the rostrum from below.
Frontal,
frontal,

pa. Parietal,

pmx.

Premaxilla.

8.

Ditto

;

Maxilla.— Ibid.

9.

Ditto

;

right Dentary.

—

sq.

Squamosal,

Ibid.

10. Ditto; Splenial.
11. Aspidorhynchus crassus, A. S.

bone.

—

Stonesfleld Slate

;

"Woodward

Stonesfield.

12. Belonostomus tenuirostris, Agassiz

Lower Kimmeridgian
Presymphysial bone.

;

—

pas. Parasphenoid.

;

Ibid,

fr,

pf. Prev.

Vomer.

[29042.]

424

[29045

425

a.]

[41298.]

425

[29047.]

425

presymphysial
[P.

3720

g.]

427

head, lateral aspect.

Solenhofen.

d.

Dentary.
[35014.]

ps.

432
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Page

Fig.
1.

Pholidophorus caudalis,

sp.

nor.

;

left

Lower Lias; Lyme Regis.

—

Ditto

3.

Leptolepis maerophthahnus, Egerton

left lateral aspect.

Oxford Clay
4.

;

Ibid.

tail

[P.
;

;

a.]

457
458

508

[46344.]

left lateral

partly restored from counterpart.

Isle of Portland.

3664

right lateral aspect.

Christian Malford.

Thrissops portlandicus, sp. nov.

aspect.-

[P. 3664.]

2.

;

lateral

aspect,

with

— Portland Stone
[P. 5538.]

525
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30 Plates of Skulls. 1874, 8vo. 12*. 6d.

Hand-List of

Catalogue of Seals and Whales in the British Museum. By John
Edward Gray, F.R.S., &c. 2nd edition. Pp. vii., 402. 101
Woodcuts. 1866, 8vo. 8*.

Supplement. By John Edward Gray, F.R.S., &c. Pp. vi.,
11 Woodcuts.
1871, 8vo. 2*. 6d.
List of the Specimens of Cetacea in the Zoological Department of
the British Museum.
By William Henry Flower, LL.D.,
[With Systematic and Alphabetical Indexes.]
F.R.S, &c.
Pp. iv., 36. 1885, 8vo. 'is. 6d.
Catalogue of Ruminant Mammalia (JPecora, Linnaeus) in the
British Museum.
By John Edward Gray, F.R.S., &c. Pp.
viii., 102.
4 Plates.
1872, 8vo. 3*. 6d.
Hand-List of the Edentate, Thick-skinned, and Ruminant
Mammals in the British Museum. By Dr. J. E. Gray, F.R.S.,
Pp. vii., 176. 42 Plates of Skulls, &c.
&c.
1873, 8vo. 12*.
Catalogue of the Marsupialia and Monotremata in the Collection
of the British Museum. By Oldfield Thomas.
Pp. xiii., 401.
4 coloured and 24 plain Plates. [With Systematic and Alphabetical Indexes.]
1888,8vo. 1/. 8*.
103.

BIRDS.
Catalogue of the Birds in the British

Museum :—

Catalogue of the Passer formes, or Perching
Birds, in the Collection of the British Museum.
Coliomorphce, containing the families Corvidse, Paradiseidae,
By R. Bowdler
Oriolidae, Dicruridae, and Prionopidae.
Pp. xiii., 343. Woodcuts and 14 coloured Plates.
Sharpe.
[With Systematic and Alphabetical Indexes.]
1877, 8vo.

Vol. III.

i

17*.

Catalogue of the Passeriformes, or Perching
Yol. IV.
Birds, in the Collection of the British Museum.
CichlomorphcB ; Part I., containing the families Campophagidae
and Museicapidae.
By R. Bowdler Sharpe. Pp. xvi.,
[With
Woodcuts and 14 coloured Plates.
494.
Systematic and Alphabetical Indexes.]
1879, 8vo. 1/.
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Catalogue of the Birds in the British Museum continued.
Catalogue of the Passeriforrues, or Perching
Vol. V.
CichloBirds, in the Collection of the British Museum.
morphce : Part II., containing the family Turdidae (WarbBy Henry Seebohm. Pp. xvi., 426.
blers and Thrushes).
Woodcuts and 18 coloured Plates. [With Systematic and
Alphabetical Indexes.]
1881, 8vo. 1/.
Vol. VI.
Catalogue of the Passeriformes, or Perching Birds,
Cichlomorphce :
in the Collection of the British Musuem.
Part III., containing the first portion of the family Timeliidae
(Babbling Thrushes). By R. Bowdler Sharpe. Pp. xiii.,
[With Systematic
420. Woodcuts and 18 coloured Plates.
and Alphabetical Indexes.] 1881, 8vo. IL

Catalogue of the Passeriformes, or Perching
Vol. VII.
CichloBirds, in the Collection of the British Museum.
morphce : Part IV., containing the concluding portion of
the family Timeliidae (Babbling Thrushes) .
By B.
*
Woodcuts and 15
Pp. xvi., 698.
Bowdler Sharpe.
[With Systematic and Alphabetical
coloured Plates.
Indexes.]
1883, 8vo. 1/. 6s.
Vol. VIII.

Catalogue of the Passeriformes

or Perching

Birds, in the Collection of the British Museum.
Cichlomorphce : Part V., containing the families Paridse and

(Titmice and Shrikes)
and Certhiomorphce
(Creepers and Nuthatches). By Hans Gadow, M.A., Ph.D.
Pp. xiii., 386. Woodcuts and 9 coloured Plates.
[With
Systematic and Alphabetical Indexes.]
1883, 8vo. 17s.
Laniidae

;

Vol. IX. Catalogue of the Passeriformes, or Perching Birds,
in the Collection of the British Museum.
Cinnyrimorphce,
containing the families Nectariniidae and Meliphagidse
(Sun Birds and Honey-eaters). By Hans Gadow, M.A.,
Ph.D. Pp. xii., 310. Woodcuts and 7 coloured Plates.
[With Systematic and Alphabetical Indexes.]
1884,
8vo.

Us.

Catalogue of the Passeriformes, or Perching Birds,
Vol. X.
in the Collection of the British Museum.
Fringilliformes :
Part I., containing the families Dieaeidae, Hirundinidae,
Ampelidae, Mniotiltidas, and Motacillidae. By R, Bowdler
Woodcuts and 12 coloured Plates.
Sharpe. Pp. xiii., 682.
[With Systematic and Alphabetical Indexes.]
1885,
8vo.

11. 2s.

XI.

Catalogue of the Passeriformes, or Perching Birds,
in the Collection of the British Museum.
Fringilliformes
Part II., containing the families Coerebidae, Tanagridaa,
and Icteridae.
By Philip Lutley Sclater, M.A., F.E.S.

Vol.

Pp.

xvii.,

Indexes.]

[With Systematic and Alphabetical
Woodcuts and 18 coloured Plates.
1886,

431.

8vo. 1/.

Catalogue of the Passeriformes, or Perching
Vol. XII.
Birds, in the Collection of the British Museum.
Fringilliformes : Part Til., containing the family Fringillidae. By
A 2

—
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Catalogue of the Birds in the British Museum continued.
R. Bowdler Sharpe. Pp. xv., 871. Woodcuts and 16
coloured Plates.
[With Systematic and Alphabetical
Indexes.]
1888, 8vo. It. 8s.
Vol. XIII.
Catalogue of the Passeriformes, or Perching
Birds, in the Collection of the British Museum.
Sturniformes, containing the families Artamidag, Sturnidae,
Ploceidae, and Alaudidaa.
Also the families Atrichiidse
and Menuridse. By R. Bowdler Sharpe. Pp. xvi., 701.
[With Systematic
Woodcuts and 15 coloured Plates.
and Alphabetical Indexes.] 1890, 8vo., 1/. 8 s.
Catalogue of the Passeriformes, or Perching
Vol. XIV.
OligoBirds, in the Collection of the British Museum.
myodce, or the families Tyrannidae, Oxyrhamphidas,Pipridae,
Cotingidaa, PhytotomidaB, Philepittidae, Pittidae, Xenicidae,
and Eurylaemidas.
By Philip Lutley Sclater, M.A.,
F.R.S. Pp. xix., 494. Woodcuts and 26 coloured Plates.
[With Systematic and Alphabetical Indexes.]
1888,
8vo. II. 4s.

Catalogue of the Passeriformes, or Perching
Vol. XV,
TracheoBirds, in the Collection of the British Museum.
phonce, or the families Dendrocolaptidae, Formicariidae,
Conopophagidae, and Pteroptochidae. By Philip Lutley
Pp. xvii., 371. Woodcuts and 20
Sclater, M.A., F.R.S.
[With Systematic and Alphabetical
coloured Plates.
Indexes.]
1890, 8vo. 1/.
Vol.

XVI. Catalogue of the Picariaeln the Collection of the
Museum. Upupce and Trochili, by Osbert Salviu.

British

Coracice, of the families Cypselidae, Caprimulgidae, Podarand Steatornithidse, by Ernst Hartert. Pp. xvi.,
703. Woodcuts and 14 coloured Plates, [With Systematic

gidae,

and Alphabetical Indexes.]

1892, 8vo.

1/, 16s.

Catalogue of the Picaria) in the Collection of
Vol. XVII.
Coracice (contin.) and Haley ones,
the British Museum.
with the families Leptosomatidae, Coraciidaa, Meropidae,
Alcedinidae, Momotidae, Totidas, and Coliidae,

by R. Bowdler

Bucerotes and Trogones, by W. R. Ogilvie
Sharpe.
Grant.
Pp. xi., 522. Woodcuts and 17 coloured Plates.
1892,
TWith Systematic and Alphabetical Indexes.]
8vo.

1/. 10*.

Vol. XVIII.
the British

Catalogue of the Picariaa in the Collection of
Scansores, containing the family
Hargitt.
Pp. xv., 597. Woodcuts
Picidse.
and 15 coloured Plates. [With Systematic and Alphabetical Indexes.]
1890, 8vo. 1/. 6s.

Museum.
By Edward

Catalogue of the Picariae in the Collection of
Vol. XIX.
Scansores and Coccyges : containthe British Museum.
ing the families Rhamphastidaa, Galbulidas, and Bucconidas,
by P. L. Sclater and the families Indicatoridse, Capitonidae,
Pp. xii.,
Cuculidae, and Musophagida?, by G. E. Shelley.
;
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Museum continued.
13 coloured Plates.
[With Systematic and Alphabetical Indexes.]
3 891, 8vo. 11. 5s.

Catalogue of the Birds in the British

484

:

Vol. XX.
Catalogue of the
Collection of the British

Psittaci,

Museum.

or

Parrots, in the
T. Salvadori.

By

xvii., 658
woodcuts and 18 coloured Plates.
Systematic and Alphabetical Indexes.]
1891, 8vo.

Pp.

:

[With
1/. 10s.

Vol. XXI.
Catalogue of the Colurnbse, or Pigeons, in the
Collection of the British Museum.
By T. Salvadori.
Pp. xvii., 676: 15 coloured Plates. [With Systematic and
Alphabetical Indexes.]
1893, 8vo. 11. 10*.
Vol. XXII.
Catalogue of the Game Birds (Pterocletes,
Gallince, Opisthoco?ni, Hemipodii) in the Collection of
the British Museum. By W. R. Ogilvie Grant.
Pp. xvi.,
585 : 8 coloured Plates. [With Systematic and Alphabetical Indexes.]
1893, 8vo. 1/. 6s.

Catalogue of the Fulicariae (Rallidae and
Vol. XXIII.
Heliornithidae) and Alectorides (Aramidae, Eurypygidae,
Mesitidse, Rhinochetidaa, Gruidae, Psophiida?, and Otididae)
By R. Bowdler
in the Collection of the British Museum.
[With SysteSharpe. Pp. xiii, 353
9 coloured Plates.
matic and Alphabetical Indexes.]
1894, 8vo. 20.9.
:

Hand-List of Genera and Species of Birds, distinguishing those
By G. R. Gray, F.R.S.,
contained in the British Museum.
&c.

:

—

Part II. Conirostres, Scansores, Columbaa, and Gallinaj.
Pp. xv., 278. [Table of Genera and Subgenera: Part II.]
1870, 8vo.

6s.

Part III. Struthiones, Grallge, and Anseres, with Indices
[Table of
Pp. xi., 350.
of Generic and Specific Names.
Genera and Subgenera Part III.] 1871, 8vo. 8,?.
:

List of the Specimens of Birds in the Collection of the British

By George

Museum.
Part

III.,

Index.]

Robert Gray

:

Ramphastidae.
Section I.
1855, 12mo. 6d.

Part III., Section II.
1859, 12mo. 2s.

Psittacidse.

Pp.

Pp. 110.

16.

[With

[With Index.]

Part III., Sections III. and IV. Capitonidae and Picida?.
Pp. 137. [With Index.] 1868, 12mo. 1*. 6d.

Part IV.
Is.

Colurnbse.

Pp. 73.

[With Index.]

1

856, 12mo.

9d.

Part V. Gallina3. Pp.
Index.]
1867, 12mo.

120.
6d.

iv.,

Is.

[With an

Alphabetical

Catalogue of the Birds of the Tropical Islands of the Pacific
Ocean in the Collection of the British Museum. By George
[With an Alphabetical
Robert Gray, F.L.S., &c.
Pp. 72.
Index.]
1859, 8vo. Is. 6d.

—
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REPTILES.
Catalogue of the Tortoises, Crocodiles, and Ainphisbaenians in the
Collection of the British Museum.
By Dr. J. E. Gray,
F.R.S., &c.
[With an Alphabetical Index.]
Pp. viii., 80.
1844, 12mo.

Is.

Catalogue of Shield Reptiles in the Collection of the British
Museum. By John Edward Gray, F.R.S., &c.
:

Part

I.
Testudinata
1855, 4to. 21. 10s.

(Tortoises).

Pp. 79.

50 Plates.

Supplement. With Figures of the Skulls of 36 Genera.
Pp. ix., 120. 40 Woodcuts.
1870, 4to. 10*.

Appendix.

Pp. 28.

1872, 4to. 2s. 6d.

Emydosaurians, Rhynchocephalia, and Amphisba3nians.
Pp. vi., 41. 25 Woodcuts. 1872, 4to. 3*. 6c?.

Part

II.

Hand-List

of the

Museum.

Specimens of Shield Reptiles

in the British

By

Dr. J. E. Gray, F.R.S., F.L.S., &c.
[With an Alphabetical Index.] 1873, 8vo. 4s.

124.

Pp.

iv.,

Catalogue of the Chelonians, Rhynchocephalians, and Crocodiles
in the British Museum (Natural History).
New Edition. By
George Albert Boulenger. Pp. x., 311. 73 Woodcuts and 6
Plates.
[With Systematic and Alphabetical Indexes.] 1889,
8vo. 15s.

Gigantic Land Tortoises (living and extinct) in the Collection of
the British Museum.
By Albert C. L. G. Giinther, M.A., M.D.,
Ph.D., F.R.S. Pp. iv., 96. 55 Plates, and two Charts of the
Aldabra group of Islands, north-west of Madagascar. [With a
Systematic Synopsis of the Extinct and Living Gigantic Land
Tortoises.]
10s.
1877, 4to.

U

Catalogue of the Specimens of Lizards in the Collection of the
British Museum.
By Dr. J. E. Gray, F.R.S., &c. Pp. xxviii.,
289. [With Geographic, Systematic, and Alphabetical Indexes.]
1845, 12mo. 3s. 6d.
Catalogue of the Lizards in the British
tory).

Second Edition.

By George

Museum (Natural HisAlbert Boulenger
:

Vol. I. Geckonidas, Eublepharidas, Uroplatidse, Pygopodidae,
[With Systematic
Agamidse. Pp. xii., 436. 32 Plates.
and Alphabetical Indexes.] 1885, 8vo. 20s.
Vol. II.

Iguanidse,

Xenosauridaa,

Zonuridai,

Anguidae,

Anniellidas, Helodermatidae, Varanidae, Xantusiidae, Teiidae,
24 Plates.
[With
Amphisbamidn?.
Pp. xiii., 497.

Systematic and Alphabetical Indexes.]

1885, 8vo. 20s.

AnelytroPp. xii., 575. 40
Dibamidaj, Chainaeleontidse.
[With a Systematic Index and an Alphabetical
plates.
Index to the three volumes.] 1867, 8vo. II, 6s.

Vol. III.
pidae,

Lacertidse,

Gerrhosauridae,

Scincidae,
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Catalogue of the Snakes in the British Museum (Natural History),
By George Albert Boulenger, F.R.S.
:

containing the families Typhlopidae, Glaueoniidae,
Boidae, Ilysiidas, Uropeltidas, Xenopeltidae, and Colubridae

Vol.

I.,

aglypha&,
Plates.

1893, 8vo.
Vol.

II.,

Pp.

part.

xiii.,

448: 26

[With Systematic and

Woodcuts

Alphabetical

and

28

Indexes.]

1/. 1.9.

containing the conclusion of the Colubridae aglyphae.

xi.,
Pp.
382: 25 Woodcuts and 20 Plates. [With
Systematic and Alphabetical Indexes.] 1894, 8vo. 17s. 6d.

Catalogue of Colubrine Snakes in the Collection of the British
Museum. By Dr. Albert Giinther. Pp. xvi., 281. [With
Geographic, Systematic, and Alphabetical Indexes.]
1858,
l2mo» 4*.

BATRACHIANS.
Catalogue of the Batrachia Salientia in the Collection of the
British Museum.
By Dr. Albert Giinther. Rp. xvi., 160. 12
[With Systematic, Geographic, and Alphabetical
Plates.
Indexes.]
1858, 8vo. 6s.
Catalogue of the Batrachia Salientia, s. Ecaudata, in the Collection
Second Edition.
By George Albert
of the British Museum.
Boulenger. Pp. xvi., 503.
[With
Woodcuts and 30 Plates.
Systematic and Alphabetical Indexes.]
1882, 8vo. 17. 10s.

Catalogue of the Batrachia Gradientia, s. Caudata, and Batrachia
Apoda in the Collection of the British Museum.
Second
By George Albert Boulenger. Pp. viii., 127. 9
Edition.
[With Systematic and Alphabetical Indexes.]
Plates.
1882,
8vo. 9s.

FISHES.
Catalogue of the Fishes in the Collection of the British Museum.
By Dr. Albert Giinther, F.R.S., &c. :—
Acanthopterygii (Gobiidae, Discoboli, Oxudercida?,
Batrachidae, Pediculati, Blenniidae, Acanthoclinidse, Coniephoridse, Trachypterida), Lophotidce, Teuthididse, Acronuridae, Hoplognathidae, Malacanthidae, Nandidaa, Polycentridae, Labyrinthici, Luciocephalidae, AtherinidaB, Mugilidas,
Ophiocephalidae,
Trichonotidas, Cepolidse, Gobi esocidaj,
Psychrolutidae,
Centriscidae,
Fistularidsu,
Mastacembe-

Vol. III.

Notacanthi).
Pp. xxv., 586.
Woodcuts. [With
Systematic and Alphabetical Indexes, and a Systematic
Synopsis of the families of the Acanthopterygian Fishes.]
1861, 8vo. 10s. 6d.

lidae,
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Catalogue of Fishes, &c. continued.
Vol. IV. Acanthopterygii pharyngognathi and Anacanthini.
[With Systematic and Alphabetical
Pp. xxi., 534.
Indexes.]

1862, 8vo.

8*.

6d.

Vol. V. Physostomi (Siluridae, Characinidae, Haplochitonidse,
Pp. xxii., 455.
Sternoptychidae, Scopelidas, Stomiatida3)
[With Systematic and Alphabetical Indexes.]
Woodcuts.
1864, 8vo. 8*.
.

Vol. VII.
Physostomi (Heterophygii, Cyprinidae, Gonorhynchidag, Hyodontidas, Osteoglossidae, Clupeidse, ChiroHalosauridas).
Notopteridae,
centridae,
Alepocephalidaa,
[With Systematic and AlphaPp. xx., 512.
Woodcuts.
betical Indexes.]
1868, 8vo. 8*.
Vol. VIII.
Physostomi (Gyrnnotidas, Symbranchidae, Muraenidae, Pegasidae),
Lophobranchii, Plectognathi, Dipnoi,
Chondropterygii, Cyclostomata, Leptocardii.
G-anoidei,
[With Systematic and Alphabetical
Pp. xxv., 549.
Indexes.]
1870, 8vb. 8*. 6d.
List of the Specimens of Fish in the Collection of the British

Museum.

Part
2 Plates.
1851, 12mo. 3*.
160.

I.

Chondropterygii. By J. E. Gray. Pp. x.,
[With Systematic and Alphabetical Indexes.]

Catalogue of Fish collected and described by Laurence Theodore
Gronow, now in the British Museum. Pp. vii., 196. [With a
Systematic Index.]
1854, 12mo. 3*. 6d.
Catalogue of Lophobranchiate Fish in the Collection of the British
Museum. By J. J. Kaup, Ph.D., &c. Pp. iv., 80. 4 Plates.
[With an Alphabetical Index.] 1856, 12mo. 2s.

MOLLUSC A.
Guide

to the Systematic Distribution of

Museum.
&c.

Pp.

Part
xii.,

I.

230.

Mollusca in the British
Gray, Ph.D., F.R.S.,

By John Edward
121 Woodcuts.

1857, 8vo.

5s.

List of the Shells of the Canaries in the Collection of the British
Museum, collected by
Webb and Berthelot. Described
and figured by Prof, Alcide D'Orbigny in the " Histoire
Naturelle des lies Canaries." Pp. 32.
1854, 12mo. Is.

MM.

List of the Shells of Cuba in the Collection of the British Museum,
Described by Prof. Alcide
collected by M. Ttamon de la Sagra.
d'Orbigny in the " Histoire de l'lle de Cuba." Pp. 48.
1854,

12mo.

Is.

List of the Shells of South America in the Collection of the British
Museum. Collected and described by M. Alcide D'Orbigny n
the " Voyage dans l'Amerique Meridionale."
Pp. 89.
1854,

12mo.

2*.
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Catalogue of the Collection of Mazatlan Shells in the British
Museum, collected by Frederick Reigen. Described by Philip
1857, l2mo. 85.
P. Carpenter. Pp. xvi., 552.
List of Mollusca and Shells in the Collection of the British
Eydoux and Souleyet
Museum, collected and described by
in the " Voyage autour du Monde, execute pendant les annees
" 1836 et 1837, sur la Corvette 'La Bonite/" and in the
" Histoire naturelle des Mollusques Pteropodes."
Par

MM.

MM.

P. C. A. L.

Rang

et Souleyet.

Pp.

iv.,

27.

1855, 12mo. 8 d.

Catalogue of the Phaneropneumona, or Terrestrial Operculated
Mollusca, in the Collection of the British Museum. By Dr. L.
[With an Alphabetical Index.]" 1852,
Pfeiffer. Pp. 324.
12mo. 5s.

Nomenclature of Molluscous Animals and Shells in the Collection
of the British Museum. Part T. Cyclophoridas. Pp. 69. [With
an Index.] 1850, l2mo. Is. 6d.
Catalogue of Pulmonata, or Air Breathing Mollusca, in the ColPart I. By Dr. Louis Pfeiffer.
lection of the British Museum.
Pp. iv., 192. Woodcuts. 1855, 12mo. 2s. Qd.
Catalogue of the Auriculidae, Proserpinidas, and Truncatellidas in
By Dr. Louis Pfeiffer,
the Collection of the British Museum.
Pp. iv., 150. Woodcuts.
1857, 12mo. Is. 9d.
List of the Mollusca in the Collection of the British Museum.
John Edward Gray, Ph.D., F.R.S., &c.
Part I. Volutidas. Pp. 23. 1855, 12mo. 6d.
Part II. Olividas. Pp. 41. 1865, 12mo. Is.

By

Catalogue of the Conchifera, or Bivalve Shells, in the Collection
of the British

Museum.

By M.

Deshayes

:

Veneridas, Cyprinidas, Grlauconomidas, and Petricolada3.
Pp. iv., 216. 1853, J2mo. 3s.

Part

I.

Petricoladse (concluded)
Corbiculadae.
Part II.
Pp.
217-292.
[With an Alphabetical Index to the two
parts.]
1854, 12mo. 6d.
;

BRACHIOPODA.
Catalogue of Brachiopoda Ancylopoda or Lamp Shells in the
[Issued as " Catalogue of
Collection of the British Museum.
Pp. iv., 128. 25 Woodcuts. [With
the Mollusca, Part IV."]
an Alphabetical Index.]
1853, 12mo. 3s.

POLYZOA.
Catalogue of Marine Polyzoa in the Collection of the British
Museum. Part III. Cyclostomata. By George Busk, F.R.S.
Pp. viii., 39. 38 Plates. [With a Systematic Index.]
1875,
8vo. 5s.

—
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CEUSTACEA.
Catalogue of Crustacea in the Collection of the British Museum.
Fart I. Leucosiadae. By Thomas Bell, V.P.R.S., Pres. L.S.,
&c. Pp. iv., 24.
1855, 8vo. 6d.
Catalogue of the Specimens of Amphipodous Crustacea in the
Collection of the British Museum.
By C. Spence Bate, F.R.S.,
&c. Pp. iv., 399. 58 Plates.
[With an Alphabetical Index.]
11. 5s.
1862, 8vo.

MYRIOPODA.
Catalogue of the Myriapoda in the Collection of the British
Musum. By George Newport, F.R.S., P.E.S., &c. Part I.
Chilopoda.
Pp. iv., 96.
[With an Alphabetical Index.]
1856, 12mo. Is. 9tf.

INSECTS.
Coleopterous Insects.

Nomenclature of Coleopterous Insects in the Collection
British

Museum

of the

:

By Adam White. Pp. 68. [With
Part IV. Cleridse.
Index.]
1849, l2mo. 1*. 8c?.
Part V. Cucujidas, &c. By Frederick Smith. [Also issued
Pp. 25.
as " List of the Coleopterous Insects. Part I/']
1851, 12mo. 6d.
By Frederick Smith. Pp. iv., 23.
Part VI. Passalidse.
[With Index.] 1852, 12mo. 86?.
1 Plate
Part VII. Longicornia, I. By Adam While. Pp. iv., 174.
4 Plates. 1853, 12mo. 2s. 6d.
Part VIII. Longicornia, II. By
6 Plates. 1855, 12mo. 3*. 6d.

Adam

White.

Pp. 237.

Part IX. Cassididaa. By Charles H. Boheman, Professor of
Natural History, Stockholm. Pp. 225. [With Index.]
1856, 12mo. '3s.

Specimens of Coleoptera in the Collection
Part I. Lycidae. By Charles Owen
Pp. x., 83. 18 coloured Plates. [With Syste-

Illustrations of Typical

of the British

Waterhouse.

Museum.

matic and Alphabetical Indexes.]

1879, 8vo. 16s.

Catalogue of the Coleopterous Insects of Madeira in the Collection
By T. Vernon Wollaston, M. A., F.L.S.
of the British Museum.
[With a Topographical Catalogue and
Pp. xvi., 234 1 Plate.
an Alphabetical Index.]
1857, 8vo. 3s.
:
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Catalogue of the Coleopterous Insects of the Canaries in the Collection of the British Museum.
By T. Vernon Wollaston, M.A.,
F.L.S.
Pp. xiii., 648. [With Topographical and Alphabetical
Indexes.]

1864, 8vo. 10*. 6d.

Catalogue of Halticidse in the Collection of the British Museum.
By the Rev. Hamlet Clark, M.A., F.L.S. Physapodes and
Frontispiece and 9 Plates.
(Edipodes. Part I. Pp. xii., 301.
1860, 8vo. 7*.

Catalogue of Hispidae in the Collection of the British Museum.
By Joseph S. Baly, M.E.S., &c. Part I. Pp. x., 172. 9
Plates.
[With an Alphabetical Index.] 1858, 8vo. 6s,
.

Hymenopterous

Insects.

List of the Specimens of Hymenopterous Insects in the Collection
of the British Museum.
By Francis Walker, F.L.S.
Part II.
Additional Species.
Chalcdites.
Appendix.
:

Pp.

iv.,

99-237.

1848, 12mo. 2s.

Catalogue of Hymenopterous Insects in the Collection of the
British Museum.
By Frederick Smith. 12mo.
Part I. Andrenidae and Apidae. Pp. 197. 6 Plates. 1853,
:

—

2s. 6d.

Part II. Apicte.
6 Plates.
Pp. 199-465.
[With an
Alphabetical Index.]
1854, 6s.
Part III. Mutillidas and Pompilidas. Pp. 206. 6 Plates.
1855, 6s.

Pp. 207Part IV. Sphegidaa, Larridae, and Crabronidae.
[With an Alphabetical Index.] 1856,
497.
6 Plates.
6s.

Pp. 147. 6 Plates. [With an Alpha1857, 6s.
Part VI. Formicid83.
Pp. 216.
14 Plates.
[With an
Alphabetical Index.]
1858, 6s.
Part VII. Dorylidse and Thynnidae. Pp. 76.
3 Plates.
[With an Alphabetical Index.] 1859, 2s.
Part V. Vespidaa.
betical Index.]

Descriptions of New Species of Hymeuoptera in the Collection
of the British Museum. By Frederick Smith. Pp. xxi., 240.
[With Systematic and Alphabetical Indexes.] 1879, 8vo. 10s.
List of Hymenoptera, with descriptions and figures of the Typical
Specimens in the British Museum. Vol. I., Tenthredinida^ and
Siricidae.
By W. F. Kirby. Pp. xxviii., 450. 16 Coloured
Plates.
[With Systematic and Alphabetical Indexes.] 1882,
8vo. 1/. 185.

Dipterous Insects.
List of the Specimens of Dipterous Insects in the Collection of
the British Museum.
By Francis Walker, F.L.S. 12mo.
Part II. Pp. 231-484. 1849. 3*. 6d.
:

Part IV. Pp. 689-1172. [With an Index to the four parts,
and an Index of Donors.] 1849. 6s.
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continued.
List of the Specimens of Dipterous Insects, &c.
Part V. Supplement I. Stratiomidse, Xylophagidse,

and
Pp. iv., 330. 2 Woodcuts. 1854 4*. 6d.
Part VI. Supplement II. Acroceridse and part of the
family Asilidae. Pp. ii., 331-506. 8 Woodcuts. 1.854. 3*.
Part VII. Supplement III. Asiluias. Pp. ii., 507-775.
Tabanida3.

1855.

Qd.

3.v.

Lepidopterous Insects.
Illustrations of Typical

Specimeus of Lepidoptera Heterocera

the "Collection of the British

Museum

in

:

Part I. By Arthur Gardiner Butler. Pp. xiii., 62. 20
[With a Systematic Index.]
Coloured Plates.
1877,
4to. 21.

Part III.

41-60

By Arthur Gardiner Butler. Pp. xviii., 82.
[With a Systematic Index.]
Coloured Plates.
2/. 10*.

1879, 4to.

Part V.

By Arthur Gardiner

78-100 Coloured Plates.
1881, 4to.

21. 10*.

By Arthur

Part VI.

Butler.
Pp. xii., 74.
[With a Systematic Index.]

Gardiner

101-120 Coloured Plates.

Butler.

Pp.

xv.,

89.

[With a Systematic Index.]

1886, 4to. 21. 4*.

By Arthur Gardiner Butler. Pp. iv. ? 124.
[With a Systematic List.]
121-138 Coloured Plates.

Part VII.

1889, 4to. 21.

The Lepidoptera Heterocera

of the Nilgiri
Francis Hampson.
Pp. iv., 144.
[With a Systematic List.]
Coloured Plates.

Part VIII.

By George

District.

139-156
1891, 4to.

Part IX.

George

21.

The Macrolepidoptera Heterocera of
Francis

Coloured Plates.
Species collected

Ceylon.

By

Pp. v., 182.
Hampson.
157-176.
[With a General Systematic List of
in,

or recorded from, Ceylon.]

1893,

4to. 21. 2s.

Catalogue of Diurnal Lepidoptera of the family Satyridas in the
Collection of the British Museum. By Arthur Gardiner Butler,
[With an Alphabetical
5 Plates.
F.L.S., &c. Pp. vi., 211.
1868, 8vo. 5s. 6d.
Index.]
*

Catalogue of Diurnal Lepidoptera described by Fabricius in the
Collection of the British Museum. By Arthur Gardiner Butler,
3 .Plates.
1869, 8vo. 7*. 6d.
F.L.S., &c. Pp. iv., 303.

Specimen of a Catalogue of Lycasnidae in the British Museum* By
W. C. Hewitson. Pp. 15. 8 Coloured Plates. 1862, 4to. 11. Is.
Lepidopterous Insects in the Collection of the British
Papilionidee.
By G. R. Gray, F.L.S.
Part I.
[With an Alphabetical Index.] 1856, 12mo. 2s.
Pp. 106.
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List of the Specimens of Lepidopterous Insects in the Collection
of the British Museum. By Francis Walker.
12mo.
:

Part

Pp.

Lepidoptera Heterocera.

I.

iv.,

278.

1854, 4s.

Part IV.

Pp. 776-976.

1855,

3s.

Part VI.

Pp. 1258-1507. 1855,

3*.

Part VII.

508-1808.
[With an Alphabetical Index to Parts I.-VIL]
Pp.

-

Qd.

3

1856,

4s. Qd.

Part X.
Part

Pp. 253-491.
Pp. 492-764.
Pp. 765-982.

Noctuidaa.

XL

Part XII.

1856,

3*.

Qd.

1857,

3*.

Qd.

1857, 3s. Qd,

Pp. 983-1236. 1857, 3*. Qd.
Part XIII.
Pp. 1237-1519. 1858, 4*. 6d.
Part XIV.
Pp. 1520-1888.
Part XV.
[With an Alphabetical Index to Parts IX.-XV.]
1858, 4s. Qd.
Part XVI. Deltoides. Pp. 253. 1858, 3s. Qd.
Part XVII.

Pyralides.

Part XVIII.
Part

1859, 3s. Qd.

1859,

Pp. 799-1036. [With an AlphaIndex to Parts XVI.-XIX.] 1859, 3*. Qd.

XX.

Pp. 1-276. 1860, 4s.
Pp. 277-498. I860, 3s.
Pp. 499-755. 1861, 3s. Qd.
Pp. 756-1020. 1861, 3s. Qd.
Pp. 1021-1280. 1862, 3s. Qd.
Pp. 1281-1477. 1862,3*.
Pp.
1478-1796.
[With an

Geometrites.

—

XXI.
Part XXII.
Part XXIII.

Part

XXIV.

Part

XXV.

Part

XXVI.

—

Alphabetical Index to Parts

Part

4s.

XIX.

betical

Part
Part

Pp. 254-508.
Pp. 509-798.

XX VII.

Crambites

XX.-XXVL]

and

Tortricites.

1862, 4*. Qd.

Pp.

1-286.

1863, 4*.

Part XXVIII.

Tortricites

and Tineites.

Pp.

287-561.

1863, 4*.

Part

XXIX.

Part

XXX.

betical

Part
Part

Tineites.

Index

XXXI.
XXXII.

Pp. 562-835.

1864, 4s.

Pp. 836-1096.
to Parts

XXVIL-XXX.]

Supplement.

[With an Alpha1864, 4s.

Pp. 1-321. 1864, 5*.
Part 2. Pp. 322-706.1865,

5s.

Part

XXXIII.

Part

3.

Pp. 707-1120. 1865,

Qs.

Part

XXXIV.

5s.

Part

4.

Pp. 1121-1533. 1865,

Qd.

Part 5. Pp. 1534-2040. [With
Part XXXV.
an Alphabetical Index to Parts XXXI.-XXXV.] 1866,
7*.
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Neuropterous Insects.
Catalogue of the Specimens of Neuropterous Insects in the Collection of the British Museum.
By Francis Walker. 12mo.
Part I. Phryganides— Perlides. Pp. iv., 192. 1852, 2s. 6d.
Part II. Sialidae—Nemopterides. Pp. ii., 193-476. 1853,
:

3s.

6d.

Part III. TermitidsB—Ephemeridse.
Is.

—

Pp.

ii.,

477-585. 1853,

6d.

Part IV.

Pp.

Odonata.

ii.,

1853, 12mo.

587-658.

1*.

Catalogue of the Specimens of Neuropterous Insects in the Collection of the British Museum.
By Dr. H. Hagen. Part I.
Termitina. Pp. 34.
1858, 12mo. 6d.

Orthopterous Insects.

Catalogue of Orthopterous Insects in the Collection of the British
Museum. Part I. Phasrnidae. By John Obadiah Westwood,
F.L.S., &c.
Pp. 195. 48 Plates.
[With an Alphabetical
Index.]

1859, 4to.

3/.

Catalogue of the Specimens of Blattariae in the Collection of the
British Museum.
By Francis Walker, F.L.S., &c. Pp. 239.
[With an Alphabetical Index.] 1868, 8vo. 5s. 6d.
Catalogue of the Specimens of Dermaptera Saltatoria [Part L]
and Supplement to the Blattariae in the Collection of the British
Blattariae.
Locustidae'
By Francis
Museum. Gryllidae.
Walker, F.L.S., &c. Pp. 224. [With an Alphabeticallndex.]
1869, 8vo. 5*.

Catalogue of the
of

Collection
F.L.S.,

Specimens of Dermaptera
British

the

By

Museum.

Saltatoria

Francis

in

the

Walker,

Ac-

Locustidae (continued).
Pp. 225-423.
Alphabetical Index.]
1869, 8vo. 4s. 6d.

Part

II.

Part III.

Locustidae (continued).

—

[With an Alphabetical Index.]

Acrididae.

Pp. 425-604.

1870, 8vo. 45.

Acrididas (continued).
Pp. 605-809.
Alphabetical Index.]
1870, 8vo. 6s.

Part IV.

Part V.
tariae.

[With an

[With an

— Supplement the Catalogue Blatthe Catalogue of Dermaptera
— Supplement
Tettigidae.

to

of

to

Saltatoria (with remarks on the Geographical Distribution

of Dermaptera).
betical Indexes.]

"

Pp. 811-850; 43 f 116.

[With Alpha-

1870, 8vo. 6s.

Hemipterous

Insects.

List of the Specimens of Hemipterous Insects in the Collection of
the British Museum. By W. S. Dallas, F.L.S. :—
Parti. Pp.368. 11 Plates. 1851, 12mo. 7.5.
Part II. Pp. 369-590. Plates 12-15. 1852, 12mo. 4.?.
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Catalogue of the Specimens of Heteropterous Hemiptera in the
By Francis Walker, F.L.S.,
Collection of the British Museum.
&c. 8vo. :—
Pp.240. 1867. 5s.
Parti.
Scutata.
1867. 4*.
Part II. Scutata (continued). Pp. 241-417.
Part III. Pp. 418-599. [With an Alphabetical Index to
Parts I., II., III., and a Summary of Geographical
1868. 4*. Qd.
Distribution of the Species mentioned.]
Part IV. Pp.211. [Alphabetical Index.] 1871. 6s.

PartV.

Pp.202.

Part VI. Pp.210.
Part VII. Pp. 213.
Part VIII. Pp. 220.

1872.
1873.
1873.
1873.

———

Homopterous

os.
5s.

6s.
6*.

6d.

Insects.

List of the Specimens of Homopterous Insects in the Collection of
Supplement. Pp.
the British Museum. By Francis Walker.
[With an Alphabetical Index.] 1858, 12mo. 4*. 6d.
ii., 369.

VERMES.
Catalogue of the Species of Entozoa, or Intestinal Worms, conBy Dr. Baird,
tained in the Collection of the British Museum.
[With an Index of the Animals in
Pp. iv., 132. 2 Plates.
whieh the Entozoa mentioned in the Catalogue are found and
an Index of Genera and Species.]
1853, 12mo. 2s.
;

ANTHGZOA.
Catalogue of Sea-pens or Pennatulariidae in the Collection of the
British Museum.
By J. E. Gray, F.R.S., &c. Pp. iv., 40.
2 Woodcuts.
1870, 8vo. Is. 6d.
Catalogue of Lithophytes or Stony Corals in the Collection of the
British Museum.
By J. E. Gray, F.R.S., &c. Pp. iv., 51.
14 Woodcuts. 1870, 8vo. 3s.
Catalogue of the Madreporarian Corals in the British Museum
(Natural History). Vol. I. The Genus Madrepora. By
George Brook. Pp. xi., 212. 35 Collotype Plates. [With
Systematic and Alphabetical Indexes, Explanation of Plates,
and a Preface by Dr. Giinther.] 1893, 4to. 11. 4s.

BRITISH ANIMALS.
Catalogue of British

Museum.
xii.,

248.

Birds in the Collection of the British
Robert Gray, F.L.S., F.Z.S., &c. Pp.

By George
[With a

List of Species.]

1863, Svo. 3s. 6d.

Catalogue of British Hymenoptera in the Collection of the British
Museum. Second edition. Part I. Andrenidfe and Apidae.
By Frederick Smith, M.E.S. New Issue. Pp. xi., 236. 11
Plates.
[With Systematic and Alphabetical Indexes.] 1891,
8vo. 6?.
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Catalogue of British Fossorial Hymenoptera, Formicidae, and
Vespidae in the Collection of the British Museum.
By Frederick
[With an Alphabetical
Smith, V.P.E.S. Pp. 236. 6 Plates.
Index.]
1858, 12mo. 6s.

A

Worms in the CollecBy George Johnston, M.D., Edin.,

Catalogue of the British Non-parasitical
tion of the British

Museum.

F.R.C.L. Ed., Ll.D. Marischal Coll. Aberdeen, &c. Pp. 365.
Woodcuts and 24 Plates. [With an Alphabetical Index.]
1865, 8vo. 7s.

Catalogue of the British Echinoderms in the British Museum
(Natural History).
By F. Jeffrey Bell, M.A. Pp. xvii., 202.
Woodcuts and 16 Plates (2 coloured). [With Table of Contents, Tables of Distribution, Alphabetical Index, Description
of the Plates, Ac]
1892, 8vo. 12s. 6d.
List of the Specimens of British Animals in the Collection of the
British Museum with Synonyma and References to figures.
;

12mo.

:—

Part

I.

Gray.

Part IV. Crustacea.
an Index.)
1850,

Part V.

By H.
Is.

By

Centronix or Radiated Animals.
Pp. xiii., 173.
1848, 4s.

By

A. White.

Pp.

Dr. J. E.

(With

141.

iv.,

2s. 6d.

Lepidoptera.
By J. F. Stephens. 2nd Edition.
T. Stainton and E. Shepherd. Pp. iv., 224.
1856,

9d.

Part VI.

Hymenoptera.

By

F. Smith.

Pp.

1851,

134.

2s.

By

Part VII. Mollusca, Acephala, and Brachiopoda.
Pp. iv., 167. 1851, 3s. 6d.
J. E. Gray.
Part

VIII.

Fish.

By Adam

(With Index and List

White.

of Donors.)

Part IX. Eggs of British Birds.
Pp. 143. 1852, 2s. 6d;

Pp.

164.

1851, 3s. 6d.

By George

Robert Gray.

By H. Denny.

Part XI. Anoplura or Parasitic Insects.
Pp. iv., 51. 1852, Is.
Part XII. Lepidoptera (continued.)
Pp. iv., 54. 1852, 9d.

xxiii.,

Dr.

By James F.

Stephens.

By

Frederick

Part XIII. Nomenclature of Hymenoptera.
Smith. Pp. iv., 74.
1853, Is. 4d.

Part XIV. Nomenclature of Neuroptera.
Pp. iv., 16. 1853, 6d.

By Adam White.

Part XV. Nomenclature of Diptera,
Pp. iv,, 42. 1853, Is.

Bv Adam White.

Part

XVI.

Pp. 199.

Lepidoptera (completed).
[With an Index.] 1854,

Part XVII.
Orthoptera.

I.

By H.

T. Stainton.

3s.

Nomenclature of Anoolura, Euplexoptera, and
By Adam White. Pp. iv., 17. 1855, 6d.
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PLANTS.

A

Monograph

of

Lichens found in Britain

Catalogue of the

By

Species in the

:

being a Descriptive

Herbarium of the

British

Rev. James M. Crombie, M.A., F.L.S.,
[With
Part I. Pp. viii., 519: 74 Woodcuts.
F.G.S., &c.
Glossary, Synopsis, Tabular Conspectus, and Index.] 1894, 8vo.

Museum.

the
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Monograph of the Mycetozoa being a Descriptive Catalogue
of the Species in the Herbarium of the British Museum. By
Arthur Lister, F.L.S. Pp. 224.
78 Plates and 51 Woodcuts.
[With Synopsis of Genera and List of Species, and Index.]
1894, 8vo. 15*.
:

List of British Diatomaceae in the Collection of the British Museum.
By the Rev, W.Smith, F.L.S.,&c. Pp.iv.,55. 1859, 12mo. Is.

FOSSILS.
Catalogue of the Fossil Mammalia in the British Museum (Natural
By Richard Lydekker, B.A., F.G.S. :—
History).
Part I. Containing the Orders Primates, Chiroptera, Insec33
tivora, Carnivora, and Rodentia.
Pp. xxx., 268.
Woodcuts. [With Systematic and Alphabetical Indexes.]
1885, 8vo. os.

Part

II.

Containing the Order TJngulata, Suborder ArtioPp. xxii., 324. 39 Woodcuts. [With Systematic

dactyla.

and Alphabetical Indexes.]

1885, 8vo.

6-?.

Part III. Containing the Order Ungulata, Suborders Perissodactyla, Toxodontia, Condylarthra, and Amblypoda.
Pp.
xvi., 186.
30 Woodcuts. [With Systematic Index, and
Alphabetical Index of Genera and Species, including
Synonyms.] 1886, 8vo. 4s.
Part IV. Containing the Order Ungulata, Suborder ProbosPp. xxiv., 235. 32 Woodcuts. [With Systematic
cidea.
Index, and Alphabetical Index of Genera and Species,
including Synonyms.]
1886, 8vo. 5s.
Part V. Containing the Group Tillodontia, the Orders Sirenia, Cetacea, Edentata, Marsupialia, Monotremata, and
Pp. xxxv., 345.
Supplement.
[With
55 Woodcuts.
Systematic Index, and Alphabetical Index of Genera and
Species, including Synonyms.]
1887, 8?o. 6s.
Catalogue of the Fossil Birds in the British Museum (Natural
History).
By Richard Lydekker, B.A. Pp. xxvii., 368. 75
Woodcuts. [With Systematic Index, and Alphabetical Index of
Genera and Species, including Synonyms.] 1891, 8vo. 10s. Cd.
Catalogue of the Fossil Reptilia and Amphibia in the British
Museum (Natural Historv). By Richard Lydekker, B.A.,
F.G.S. :Part I. Containing the Orders Ornithosauria, Crocodilia,
Dinosauria, Squamata, Rhynchocephalia, and Proterosauria.
[With Systematic Index.
Pp. xxviii., 309. 69 Woodcuts.
o
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continued.

and Alphabetical Index of Genera and Species, including
Synonyms.] 1888, 8vo. Is'. 6d.
Part II. Containing the Orders Ichthyopterygia and Sauropterygia.
[With SystePp. xxi., 307. 85 Woodcuts.
matic Index, and Alphabetical Index of Genera and
Species, including Synonyms.]
1889, 8vo. 7*. 6d.
Part III. Containing the Order Chelonia. Pp. xviii., 239.
53 Woodcuts. [With Systematic Index, and Alphabetical
Index of Genera and Species, including Synonyms.] 1889,
8vo. 7s. 6d.

Part IV. Containing the Orders Anomodontia, Ecaudata,
and Supplement. Pp.
Caudata, and Labyrinth odontia
[With Systematic Index,
xxiii.,
66 Woodcuts.
295.
Alphabetical Index of Genera and Species, including
Synonyms, and Alphabetical Index of Genera and Species
to the entire work.]
1890, 8vo. 7*. Gd.
;

Catalogue of the Fossil Fishes in the British Museum (Natural
History).
By Arthur Smith Woodward, F.G.S., F.Z.S. :-~
Part I. Containing the Elasmobranchii. Pp, xlvii., 474. 13
Woodcuts and 17 Plates. [With Alphabetical Index, and
Systematic Index of Genera and Species.]
1889, 8vo. 21s.
Part II. Containing the Elasmobranchii (Acanthodii), Holocephali, Ichthyodorulites, Ostracodermi, Dipnoi, and Teleostomi (Crossopterygii and Chondrostean Actinopterygii).
Pp. xliv., 567. 58 Woodcuts and 16 Plates. [With
Alphabetical Index, and Systematic Index of Genera and
1891, 8vo. 21s.
Species.]
Systematic List of the Edwards Collection of British Oligocene and
Eocene Mullusca in the British Museum (Natural History),
with references to the type-specimens from similar horizons
contained in other collections belonging to the Geological
Department of the Museum. By Richard Bullen Newton,
F.G.S. Pp. xxviii., 365. [With table of Families and Genera,
Bibliography, Correlation-table, Appendix, and Alphabetical
Index.]
1891, 8vo. 6s.

Catalogue of the Fossil Cephalopoda in the British Museum
(Natural History). By Arthur H. Foord, F.G.S. :—
Part I. Containing part of the Suborder Nautiloidea, consisting of the families Orthoceratidae, Endoceratidse, Actinoceratidae, Gomphoceratidae, Ascoceratidae, Poterioceratidae,
Pp. xxxi., 344.
51
Oyrtoceratidae, and Supplement.
[With Systematic Index, and Alphabetical
Woodcuts.
Index of Genera and Species, including Synonyms.]
1888, 8vo. 10s. Qd.
Part II. Containing the remainder of the Suborder Nautiloidea, consisting of the families Lituitidse, Trochoceratidae,
and Supplement. Pp. xxviii., 407. 86 Wood-

Nautilidae,

[With Systematic Tndex, and Alphabetical Index
cuts.
of Genera and Species, including Synonyms.] 1891, 8vo. 15s.
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Catalogue of British Fossil Crustacea, with their Synonyms and
By Henry
the Range in Time of each Genus and Order.
Woodward, F.R.S. Pp. xii., 155. [With an Alphabetical
Index.]
1877, 8vo. 5s.
Catalogue of the Blastoidea in the Geological Department of the
British Museum (Natural History), with an account of the
morphology and systematic position of the group, and a revision
of the genera and species. By Robert Etheridge, jun., of the
Department of Geology, British Museum (Natural History),
and P. Herbert Carpenter, D.Sc,, F.R.S., F.L.S. (of Eton
[With Preface by Dr. H. Woodward, Table of
College).
Pp.
Contents, General Index, Explanations of the Plates, &c]
xv., 322. 20 Plates.
1886, 4 to. 25s.
Catalogue of the Fossil Sponges in the Geological Department of
With descriptions of
the British Museum (Natural History).

known species. By George Jennings Hinde,
Pp. viii., 248. 38 Plates. [With a Tabular
List of Species, arranged in Zoological and Stratigraphical
1883, 4to. 11. 10s.
sequence, and an Alphabetical Index.]

new and

little

Ph.D., F.G.S.

Catalogue of the Fossil Foraminifera in the British Museum
(Natural History). By Professor T. Rupert Jones, F.R.S.,
Pp. xxiv., 100. [With Geographical and Alphabetical
&c.
Indexes.]
1882, 8vo. 5*.
Catalogue of the Pakeozoic Plants in the Department of Geology
and Palasontology, British Museum (Natural History). By
Robert Kidston, F.G.S. Pp. viii., 288. [With a list of works
quoted, and an Index.]
1886, 8vo. 5s.
Catalogue of the Mesozoic Plants in the Department of Geology,
History).
The Wealden Flora.
British Museum (Natural
Part I. Thallophyta-Pteridophyta. By A. C. Seward, M.A.,
F.G.S., University Lecturer in Botany, Cambridge. Pp. xxxviii.
Woodcuts and 11 Plates.
[With Preface by
179: 17
Dr. Woodward, Alphabetical Index of Genera, Species, &c,
Explanations of the Plates, &c]
1894, 8vo. 10s.

GUIDE-BOOKS.
(

A

To

be obtained only at the

Museum.)

General Guide to the British Museum (Natural History),
Cromwell Road, London, S.W. [By W. H. Flower.] With 2
Plans, 2 views of the building, and an illustrated cover.
Pp. 78.

1893, 8vo. 3d.
to the Galleries of Mammalia (Mammalian-Osteological,
Cetacean) in the Department of Zoology of the British Museum
(Natural History)
[By A. Gunther. ] 5th Edition. Pp. 126.
57 Woodcuts and 2 Plans. Index. 1894, 8vo. 6 d.
Guide to the Galleries of Reptiles and Fishes in the Department of
Zoology of the British Museum (Natural History). [By A.
Gunther.] 3rd Edition. Pp. iv., 1 19.
101 Woodcuts and 1
Plan. Index.
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