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T H E L I A S A M M O N I T E S

O F T H E

BR IT ISH ISL A N D S .

BEFORE describing the Ammonitidae of the L ias I purpose giving a short account of

the several zones of life into which this great formation is divided, w ith the view of

defining their statigraphical distribution in time and space . More ample details on the

subject will be found in the various works cited in the synonyms prefixed to the

description of the different zones.

English geologists divide this formation into Upper L ias, Marlstone, and Lower L ias,
but these subdivisions require additions and modifications in order to place the liassic

beds of the British Isles in strict correlation w ith those of France , Switzerland, and

G ermany . For on the Upper L ias clays, in certain localities, are superimposed extensive

arenaceous deposits, which, previous to thepublication O f my memoir on the Upper L ias

Sands,
1
w ere grouped with the Inferior Oolite, and in the L ower L ias are included

several beds of clays and marls which, w ith the Marlstone of English authors, formthe
-M iddle L ias of C ontinental geologists .

Taking the L ias beds so w ell exposed in their natural order of superposition in the

north and south of England in the magnificent sections on the Yorkshire and D orsetshire

coasts, and naming each group of beds by the most characteristic Ammonite form

contained therein,
we find the following zones O f life, taken in descending order

T H E UP PER L IA s .

—T he sands2 forming the upper portion of this zone, are charac
terised for the most part by Ammonites belonging to the groups H arpoceras and Lyto

ceras, as H arp oceras ap alimtm,
Rein . , H . radians, Schloth . , H . Tfiouamense, d

’O rb . ,

1 “ Palaeontographical and S tratigraphical R elations o f the ao-called Sands of the Inferior O olite
,

Quart. Journ . o f the G eological S ociety,
’
vol . xii, p . 292, 1856 .

2 M idford S ands
, so named by the late P rofessor Phil lips in his Geology of O xford and the T hames

Valley,
’

p . 1 1 8, 187 1 .
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H . insiyne, Schubl with Lytocem s jnrense, Ziet . , Z}. flircz
'

nnm, Schlub . The clays

forming the lower part of the zone are everywhere distinguished by H arp oceras

dz
'

frons, Brug . , fl . serp entinnm, Schloth .
,
and numbers of the group S tep fianocems, as

S tap h commune, Sow . , S . anyninnm, Rein . , and S . fidnlatmn, Sow .

T H E MIDDL E L IAS —This is divisible into five zones, each characterised in descend

ing order by— l . Amaltnens spina tns, Brug . 2 . A . margaritatns, Mont. 3 . A egocems

H enleyz
'

, Sow . 4 . Amaltnens Ibex , Quenst. 5 . A egocems Jamesonz
'

,
Sow .

T H E LOWER L IA s is divisible into seven zones. These are— 1 . Z one of Ai' z
'

etz
'

tes

raricosta tns, Z iet . 2 . Amaltfiens omynotns, Quenst. 3 . Arietz
'

tes obtusus, Sow . 4 . A .

a nerz
'

,
Sow . 5 . A . Bncfi andz

'

, Sow. 6 . A eyoceras anynlatnm,
Sct th. 7 . A eyocem s

p lanoréz
'

s, Sow . ,
reposing comformably on the Antonia contorta series.

C omplicated as these subdivisions may at first sight appear to those who have been
accustomed to regard the L ias formation as a great clay deposit, with a uniform fauna

throughout, still their accuracymay be clearly demonstrated in the extensive section on

the D orsetshire coast, extending from near Bridport H arbour on the east to P inhay Bay

On the west. For within these limits the entire series of beds risebeneath each other on

the shore, and are exposed in the clifi
"

s
,
so that this coast section may be said to be com

plete from the great arenaceous deposit of Upper L ias Sand, containing H arp oceras

op alz
'

nnm
,
w ith each succeeding zone of the Upper, Middle, and L ower L ias, down to

'

A eyoceras p lanoréz
'

s, and its Ostrea series, resting on the Ave
’

cnla contorta beds of the

Trias formation .

In the following table I have placed the different zones of the English L ias in corre

lation with those of G ermany, so w ell described by P rofessors Quenstedt, Oppel, Fraas,
and others those of France by the late M . A . d

’

O rbigny, and those of England by Sir

R . Murchison, Sir H . D e la Beche, and the R ev . W . D . C onybeare .

This table likewise shows how completely the whole L ias formation is represented in

England, and how nearly it corresponds bed for bed with the Wiirtemberg series. I
_

shall now describe the different zones in ascending order, commencing with the zone of

Antonia contorta .

As much difference of opinion formerly prevailed regarding the true position of the

C ontorta zone, I have deemed it, best to give a short account of the beds in question
for the purpose of showing how distinct their lithological and palaeontological characters
are from those of the true L ias formation which rests upon them, and how necessary it is
to clear away al l doubts as to the true affinities of these beds before entering upon the
study of the L ias formation which forms the subject of this introductory part of our

Monograph .
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T H E ZONE O F AV ICUL A C O N T O R ’I‘A .

Synonyms .

—Von Buch, S chicht mit G ervil lien auf der G ruber Alp amSetzberge
in den bayr. Alpen,

”
D enksch. Akad . Wissensch . Berlin, Jahrg . p . 82, 1 828 . A lberti,

Versteinerungsreicher Sandstein von Tabingen,

”
1 834 . Strickland, C alcareous Sand

stone w ith P ectens, and White Micaceous Sandstone w ith Bivalve Shells.

” P roceedings

of the G eological Society, vol . iii, p . 586 , 1 842 . P ortlock,
“ Shale with Antonia

contorta and “ loose gritty marl
”

containing P ecten Valonz
'

ensz
'

s, Report on G eology of

Londonderry, pp . 1 26, 1 27 , 1 843 . Brodie,
“ P ecten-bed

,

”

Fossil Insects of the Secon

dary Rocks, p . 58, 1 845 . Q uenstedt, G elbe Sandsteine,” FlO
’

zgebirge Wurttem

bergs, 1 846
' Emmerich, G ervill ien -Schichten ,

Neues Jahrbuch, p . 437 , 1 849 .

Schafhautl , Schiefergebilde der Wetz steinformation mit G ervil lien, G eognost

Untersuch . sudbayrischen A lpengebirges, 1 851 . Von H auer,
“K6ssener-Schichten,

Jahrbuch der k . k . geologischen Reichsanstalt, p . 7 33 , 1 853 . Escher, Oberes St.

C assian . , G eologische Bemerkungen iiber Voralberg, 1 853 . G iimbel , G ervillien

(KOssener-)Schichten in der G riinten,

”

G eognostische Skizze, 1 856 . Oppel and Suess,
“ KOssener-Schichten,

” Sitz ungsber . Akadem . Wissenschaft. Wien, vol . xxi, p . 525,

1 856 . Oppel , KOssener-Schichten,

” Jura
,
p . 290, 1 856 . W inkler, D ie Schichten der

A vicnla contorta inner und ausserhalb der A lpen, 1 859 . Oppel
, D ie Z one der Antonia

contorta
,

”

W il rttemberg . natur . Jahreshefte, p . 31 5, 1 859 . Lyell, Infra-liassic Strata

of Austrian A lps,
” Supplement to theManual of G eology, 5th ed .

, 1 857 Suess, K6ss

ener-Schichten,
” Ueber die Brachiopoden, &c .

, 1 854 . Jules Martin,
Infra-L ias

(pars), Paléontologie stratigraphique de l
’

Infra-L ias du D épartement de la . C Ote-d’O r,

Mem . Soc . Geol . France, 2 série
, vol . vii

, _
1 860 . Stoppani, Essai sur les

.

condi
tions générales des couches a Antonia contorta , 1 861 , supplement 5. l ’essai 1 863 .

A lphons v . D ittmar, D ie C ontorta-Z one ihre Verbreitung und ihre organischen
E inschliisse , 1 864 . R enevier, Notices géologiques et paléontologiques sur les A lpes .

Vaudoises, p . l , 1 864 . D umortier, Infra-L ias, zone aAvicnla contorta ,
”

E tudes Paléont.
sur les D epots Jurass. du Bassin du R hOne, tom . i, p . 6, 1 864 . Boyd D awkins,
Rhaetic Beds,

”

Journ . G eol . Soc . ,
vol . xx

,
p . 396, 1 864 . D as Rhat in der Umgegend v .

G Ottingen, L . Pfliicker y Rico
,
Berlin, 1 868 . Brauns, D 1e untere G renze des Jura und

die ihr zumachst liegenden T riasschichten, p . 22, 1 87 1 . Tate and Blake, Yorkshire L ias,
The Rhaetic Series and the relations of the L ias w ith the Keuper,

” p . 30, 1 876 .

T he Antonia contorta beds, as proved by the above list of synonyms, have for forty

years engaged the attention of geologists, who, after much discussion as to their
true place in the series, are still divided in Opinion as to whether they o ught to be
considered the upper portion of the Keuper or the basement-beds of the L ias. It is

now generally admitted that the f acies of the fauna of the Avicnla contorta zone has
more affinities w ith the K6ssener-Schichten of the Tyrol and the Upper St. -C assian beds
of G ermany than with the true L ias

, and it can be demonstrated that most of the

species of R adiant, M ollnsca , and Fishes, found in the Antonia contorta beds, are special
to them, and do not pass into the L ias.
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T he question where does the L ias formation commence is easier asked than

answered, for between the uppermost beds of the grey marls of the Keuper and the

lowest true beds O f the L ias is a remarkable assemblage of strata
,
which I long ago

described as the AV ICUL A CONTORTA BED S
,

” from that shell forming their leading fossil .

Typical sections of the C ontorta series are exposed at G arden cliff, Aust cliff, Penarth ,
and Watchet on the Severn shores ; at Weston, Keynsham, Willsbridge, and Salford

,

near Bath
,
and at P uriton

,
Uphill, and W ells in Somersetshire, as w ell as in many other

localities. In the upper part of the series are dark-grey shales interstratified with bands

of limestone containing A vicula contorta
,
C ardium R fiwticnm, P ecten Valonz

'

ensz
'

s, and

S clziz oa’ns elongatus ; and in the lower part the Bone-bed, consisting of hard dark

siliceous grit, charged w ith bones
,
spines

,
teeth , and scales of Fishes belonging to the

genera N emacant/zns, Acroa
’
us, S argodon, Hybodus, and C eratoa

’
ns, with bones of Reptilia

belonging to the genera I c/ztnyosanrns and P lesz
'

osanrns, and the teeth of a small

Mammal, M icrolestes antignns, P lieninger .

As no sketch of the L ias formation can be said to be complete w ithout its relation

to the Trias below and the Jurassic rocks above being clearly defined
,
I shall briefly

describe some type sections O f the Antonia contorta beds in which the relation of these to

the base of the L ias is very well shown .

G ARDEN CL IFF, NEAR WESTBURY -O N -SEVERN .

I made a detailed section of the Am
'

cnla contorta beds of G arden C liff, near West

bury-ou -Severn, many years ago,l as it affords one of the most typical profiles O f the zone

known to me, and that best situated for study
, and 1 recommend its careful examination

to al l who w ish to know this series, as each stratum emerges in succession by the river

bank
,
and can be measured and searched for its fossils, as it rises in the cliff at a low

angle . T he R ev . W . D . C onybeare
2 gave a section of this, which he called Westbury

C liff, on the west bank of the Severn , for the purpose of illustrating the lower beds of

the L ias formation,
which reads as follows

White L ias

Blue shale passing into M arlstone

Black shal e w ith iron-shot fissures
G reen siliceous grit, highly micaceous, and containing abundant

well known here and at Aust by the name of the Bone-bed

Black shale

G reen grit

Black shale

G reenish M arlstone decomposing into bal ls

R ed marl of the new red sandstone formation

1 Quart. Jour . G eo l . vol . xvi, p . 378, 1860 .

2 G eology of E ngland and Wales,
’

p . 263, 1822 .
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The outline of the above agrees in some respects w ith my section,
but the naming of

the beds and the absence of their fauna, renders it valueless for the purpose of correla
tion w ith

'

the many other exposures of strata of the same age throughout Europe .

The C liff should be reached about ebb-tide, as this w ill afford ample time for
examining all the beds as they rise from the shore . line . The E stberia -bed ‘ must be

'

diligently searched for its special C rustacea . T he C ontorta shales and C ardium shales
contain an immense number of small shells, much compressed ; and it w ill be necessary
for the student to carry with him a thin solution of gum arabic and a hair pencil, so as

to give the fossiliferous slabs he extracts a coating of the solution whilst the shells are in

sitzt, and allow them to dry in the sunshine, otherw ise he w ill fail
.

to preserve the
treasures he gathers from these brittle paper-like strata.

1

2

3

Detailed S ection of G arden 0s .

L IT H O L O GY .

Brown or grey hard limestone with
numerous shells

T hin brown sha les containing Fishes’
scales and teeth

C ream-coloured fissile argillaceous lime
stone, the M onotz

'

s-bed

Indurated brown marls
,

clayey and

shaly in parts

G rey fissile marls with thin py ritic

l imestone bands

Light grey, nodular, marly limestone,
E stbem

'

a-bed

C hocolate-co loured shales, laminated

and friable
,
containing many seams of

compressed shel ls, which must be

examined when exposed

Dark shaly clay w ith many seams of

compressed shells
,
and two indurated

bands containing P ectens

D ark grey contor ta sha les with seams

of shells

D ark brown paper-like C ardium-shales

w ith many seams of shel ls

B one-bed calcareo-sil iceous pyritic band

forming an osseous breccia in parts

with a clay bed between

Black shales

D ark grey, micaceous, ripple
-marked

sandstone
, forming l edges ; the P ul

l astra bed

D ark shales

L ower B one bed, dark and gritty sand
stone, with teeth

D ark laminated shales

G rey marls ofKeuper

P AL E O NTO L O GY .

N on-fossiliferous .

A crodus
,
S aryodon, Gyro lep is, A vicula eontor ta

,

P ul lastra arenicola .

T eeth, scales, coprol ites, &c .
,
at base .

Unfossiliferous.

1 Rupert Jones
’

M onogr. Foss. E stheriae,
’
Pal . Soc . vol . for year 1860, p . 70, &c .

M odiola minima
,
O strea liassica

,
P rotocardtnm

,

P leuromya .

Fish remains, scales, and teeth ; genera indeter
minable .

M anatis decussa ta , Ana tz
'

na p rcecnrsor, M yacites

musculozdes, G ervil lia p rce cursor .

Fishes’ teeth and scales are seen on the split

laminae .

Fossils in the limestone bands, but indeter

minable as to species .

E stberz
'

a minute, var Brodiewna, Jones, found in
nesu in the hard l imestone .

A vicula contorta , P ecten Va lonz
’

ensz
’

s, C ardium

Rbceticum,
Awinns eloacina, L ima p rce cursor,

N eosekiz odus posterus, P leurop borus, M ya

cz
’

tes
,
M odiola , and G asteropods indeterminable .

eaten Va lom
'

ensis forms an upper P ecten
-bed .

P nl lastra arenz
'

eola , Awinus, C ardium w ti

cum, and P ecten Va l . L ower P ecten-bed .

A vicula contorta compressed with Awinus, C ar :

diw
'

n, P ecten, &c .

C ardium R bazticum in great numbers, P ecten

Va lom
'

ensz
’

s
,
Awinus, Op bz

'

o lep is D amesu .

A crodus minimus,
‘

N emacantbns fi lzf er, H ybodus
minor, Gyrolep z

’

s tenm
’

stria tus, S auricbtbys

ap icalz
'

s, S argodon tomz
'

cus, A vicula , A an
'

nus,

P ul lastra .

N on-fossiliferous .

A vicu la contor ta , C ardium R bceticum, P ul lastra

arenioola , M odiola minima . Fishes’ teeth .
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FI G . 1 .
—A Vertica l P rofi le of G arden C lif .

3’

3’

2’

1 '

g l

M adiola minima, Ostrea L iassica .

Monotis Bed . M onotis dccassata, Myacitu musculoi
‘

dcs, M odi
'

ola

Fishes’ teeth and sca les, in browmsh shal y marls.

Grey fissil e marl s.

E stheria Bed . E stheria minuta, var . Brodieana .

Dark marl and shales, Wi th seams of compressed shel ls. Cardium,

P ecten, A natma, P kurophorus, dig/c otter, M odwta , Schiz odus.

Pecten Bed a Pecten Va lonimsis.

Pecten Bed . 6. P ectm Va lonienm .

0

C ontorta Shales. A caenla contorta abundant, shells crushed .

C ardium Shales. C ardium Rha tz
’

cum abundant, crushed .

Bone Bed . a . Teeth of Acrodus, Gyrolcp is, N cmacanthw , Saurich

Hiya.

PullastraBed . Cardium, Avicula , Pullaatra .

Bone Bed. 0 . A crodus, Sargodon, Gyrolep is.

Teeth, scales, and other ichthyic débns, With C oprol ites.

Pale grey marls, Wi th conchmdal fracture, unfossihferous.

Red Line.

Alternating beds of Red, Grey, andWhitish Marla.
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FIG . 2 .
-A Vertica l P rofi le of Aust C lef .

Lower L ias Beds. Acy . amgulatwn, Z ima gigantea, Modiola Hillzma .

Pale-grey Arenaceous Shal es.

R ed-striped Greenish Marls.

Keuper Marl s, With conchoidal fracture .

Red Sandy M arl s.

C arboniferous
L imestone .

Figs. 1 and 2 w ere drawn by my friend R obert to il lustrate papers publ ished

in the ‘ T rans . of the C otteswold N aturalists
’ Field C lub he has kindly al lowed me to use them here ;

and my friend Dr . P aine, Hon . S ecretary to the Society, has given me the use of the woodcuts.

T o both o ld friends I return my best thanks.

Shal es. A eg p lanorbis,

Fish scales, Insects’ elytra, M odiola lasts.

Space undetermined . O strea series. Green clay with bands of hard l ight
coloured marl .

Finely l aminated Black Shales. P ecten Valanienszs, Gwrdiwn R ka ticmn.

Upper Pecten Bed . P ecten, P leuropborns, M odiola.

Black Shales. A vi ci da contorta, C ardmm R ka tic um, Asians.

L ower Pecten Bed . D o.

F ish scales, &c .

Bone Bed . C eratodus, Hybodus, N emacantkus, P holidapborus, Aczcula

contorta , C ar dium, Axioms .
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having at their base a nodular band of similar marls, passing into a thick bed of sandy

marlstone, six feet Six inches thick, and forming the base of the Avicula contorta series,
which rests on nodular greenish marls, thick-bedded and red-striped, fourteen feet thick,
and next a thick mass of marls fifty-two feet thick, having a conchoidal fracture ; then ,

fOllow the gypsiferous series, containing fibrous gypsum,
in string-like lines, for twenty

fivefeet six inches, having at the base twenty feet of red sandy marls, the whole resting ;

upon highly inclined strata of the lower portion of the C arboniferous L imestone, which

here forms the bed of the Severn .

P E N AR T II C L I E E .

A t P enarth H ead
,
near C ardiff, a magnificent section is exposed, showing the L ower

L ias and Avicala contorta beds resting on the variously coloured marls of the Keuper .

T he lowest half of the cliff is a roll of the same beds which occur at G arden C liff, forty

four miles higher up the S evern . T he upper part of the H ead is composed O f alternate

beds of shale and limestone with Arietites T arner i, C ardina ovalis
,
G ryp ba a arenata

,
and

P entacrinus tnbercnla tas, fifteen feet thick, which overlie the Z one of A rietites Bnc/rlandi,

consisting of alternate beds of limestone and shale, which attain from fifty to sixty feet in

thickness ; and contain L ima antigaa , Sow .
,
L ima gigantea , Sow . , L ima p unctata , Sow . ,

Z ima p ectinoides, Sow . , Gardenia bybrida , Stuch . , Unicardinm cardioides, P hil . , with

fragments of Arietites Bncblandi . Beneath the L ima-series are beds of laminated

clay containing Aeyocerasp lanorbis, Sow . ,
with alternate strata of clay and limestone

,
and

a profusion of O strea liassica on the surface of the slabs. They attain a thickness of ten

feet, and are underlain by a bed of stiff clay containing O strea liassica andM odiola minima .

T he Avicula -contorta-beds form an important feature in the cliff, consisting as they

do of blackish shales interposed between the light-coloured marls of the Keuper below ,

and the light-coloured shales and limestone of the P lanorbis-beds above ; beneath are

dark marly clays with impressions of teeth , scales, and shells that lie compressed in seams

of clay, resting on a calcareous rocky band containing P ecten Va lcniensis, D efr .
,
closely

pressed together, and badly preserved . Beneath this Upper P ecten-bed are several

feet of dark shales, resting on a second stony band with P ecten Valoniensis, and this lower

P ecten-band is underlain by shales and layers of ripple-marked micaceous sandstone,
containing Avicala contorta and P allastra arenicola , Strick . T he Bone-bed o

'

ccurs in

the section, but is feebly represented , and often with difficulty discovered, as its contents

are sparse, and often much comminuted . T wo feet of Black Shales separate the sand

stone from the Keuper .

In the county of Somerset there are several exposures of the C ontorta-beds laid open

e ither by railway-cuttings or by the action of the sea along the coast ; to the former

belong the Uphill C utting near Weston-super-Mare . As I watched this expo sure

during its entire progress, and have studied it several times since, I give the details, for it

is very typical of the others.

l

1 ‘

Quart. Journ . G eol . vol . xvi
, p . 382, I860.



O
S
T
R
E

A
.

A
L
E
S
,

B
L
A
C
K

UP H IL L RAILWAY -CUTTING , BRISTOL AN D EX ETER LINE .

L ITHO L O G I CAL CH ARA CTERS
and thickness .

A lternate beds of light
-coloured

L ias limestones and shales,
much fractured and disturbed

to an angle of 10 feet .

D ark-
greyish laminated Shales

interstratified with thin bands

of limestone
,
and beds of clay,

thickness 14 feet.

Bands of l imestone, 6 inches .

D O . of shale
,
3 feet 6 inches.

D O . o f limestone
,
4 inches .

D o . shale, 3 feet.

Succeeded by 12—14 beds of

l imestone and shales, 1 2 feet.

A thin band of dark grit,
“

1 %
inches, resting upon dark-

grey
shaly mar l, 4 feet 6 inches.

Dingy-coloured pyritic l ime

stone, many shells, 2 inches .

G rey marl, 2 inches, resting on

a band of limestone with

shells and gypsum, 2 inches,
and dark marl , 4 feet.

D ark Shel ly pyritic limestone,
6 inches.

D ark marls, 3 feet .

L aminated Shale, 3 inches .

D ark marl
,
1 foot 9 inches.

S tony band of impure limestone,
3 inches .

Dark pyritic conglomerate ;
copro lites

’

teeth, and scales

of Fishes, 2 inches thick .

D ark shalymarl, 3 feet 6 inches .

D ark stony band, 8 inches .

D ark indurated marl
,
2 feet.

Band of limestone, 6 inches .

Dark indurated marl, resting on

a pebbly conglomerate, 3 feet
6 inches .

BED S .

T H E AN GULAT UM

S ER IE S .

D ARK G RI T .

BL ACK S HAL E S .

UPPER
PE CTEN-BE D .

G REY M A RL W ITH
G YPSUM .

L oW E R

PE CTEN -B E D .

BO NE-BE D .

L O WER
BLA CK SH ALE S .

ORGAN I C REMA INS.

Fragments of Aegoceras
’

angu
la tum and A eg . l iassicum.

A egoceras p lanorbis,much com

pressed between the shaly
l aminae, the white outer layer

of the shel ls is well preserved.

M odiola minima , O strea l iassica,
P leuromya C rowcombeia , A 8

tar te obsc leta .

T hese fossils were found spar

ingly on the surface of the

slabs.

T eeth and S cales of Fishes .

Fossils rare .

P ecten Va loniensis.

C a rd/tum Rbceticum.

A vicn la contorta .

C ardiumw ticum.

Aminus
.

cloacinus .

P ecten Va loniensis .

A v icu la contorta .

I sodonta p rrecursor .

M any smal l shells in compressed

seams l ie within the laminae

of the shal es
, as P u l lastra,

Aminus
,
and A vicula contorta .

T eeth and scales of Fishes .

S auricbthys, H ybodus, G yro

lep is .

T hese black

fossiliferous.

shales are not
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T he L ower Black Shales rest upon beds of pale green and grey marls, interstratified

with bands of limestone which are here interposed between the C ontorta-series and the

R ed Marls of the Keuper.

In this cutting, when firstmade, the uppermost portion of the grey marls was overlain

by a thin bed of conglomerate formed of
“

small round quartz pebbles, and on this rested

the basement layer of the Black Shales. T he Bone-bed was uniformly thin and found with

d ifficulty in sitiZ
,
although fragments of it were discovered on the Spoil-banks. I have

collected from these many good Specimens of teeth and scales O f the ' Fishes in the list .

The L ower Pecten-bed is a Slate-coloured, pyritic, semi-indurated shale , containing
many compressed bivalved Shells in tolerable preservation, and the dark Shales between

the two P ecten-beds have a few fossils closely compressed between the laminae .

The Upper P ecten-bed was very rich in C onchifera, which were enclosed in a hard,

‘
argillaceous limestone with ir

q
n so the fossils w ere too pyritic to be preserved, other

w ise a larger list might have been added .

At P uriton is another railway-cutting In which the C ontorta-series is well exposed ;
a nd the Bone-bed was found to be richly fossiliferous. In this cutting the Ostrea and

P lanorbis-beds of the L ower L ias were likew ise well laid open .

T he railway-cutting near Shepton Mallet affords another instructive section of the

C ontorta-series overlain by the Ostrea and P lanorbis and Angulatum
-beds of the L ower

L ias and similar sections are exposed likew ise near Wells, and Whitchurch, and at

Saltford and Weston near Bath . The latter Show the felation of the C ontorta-series to

the L ias extremely well, as w ill be seen in the sequel .

A very fine coast-section of the C ontorta-series, ranging from the '

tea-green and grey

M arls through the Black Shales and L imestones of the L ower L ias, is admirably

e xposed at S t. Audrey ’s S lip
, two miles east of Watchet . A t the base are seen the red

marls of the Keuper having in succession the tea-green marls, and above alternating beds

of pale-grey, hard, and soft marls
, resting on beds with strontian and gypsum . T he pale

greymarls are overlain by black Shales
,
which collectively are here about forty feet thick,

and almost unfossiliferous . T he black shales are overlain by a band of nodular lime

stone containing C ardium R ba ticam, Aa inns dep resses above this band comes in dark

g rey, sandy shales w ith the Bone-bed
,
consisting of a grey calcareo -Sil iceous rock, enclosing

the teeth of Saaricbt/iys ap ica lis, A crodusminimns, and Hybodus. T he Bone-bed is overlain

by dark shales
,
and inconstant bands of limestone, containing A vicala contorta ,

P ecten

Valcniensis, Anatina S aessii, Myop /toria p ostera , and other C onchifera . T he dark-grey
shales, some of which are indurated and ripple-marked,are sixteen feet thick, and are

overlain by the C otham Marble-bed
,
on which rests eight feet of the White L ias series,

containing the Sun-bed ; on this reposes a series of laminated Shales five feet thick, some

of the beds containing immense numbers of P ullastra, similar to the condition of the same

beds at P inhay Bay, on the D orset coast. These “

shales “

separate the White L ias from

the Ostrea-series, fifteen feet thick, which succeeds in the section.
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T he C ontorta-beds have likewise been found in Warwickshire, Staffordshire, and

L eicestershire, also at C olin G len,
near Belfast, and in other local ities in Ireland .

1 T he

sections discovered in these counties and Ireland closely resemble those already described .

T he follow ing list contains the fauna special to the A vicula -contorta -zone

ECH INOD ERM ATA .

O phiolepis D amesn , Wright . G arden C liff ; L eicestershire ; Warwickshire ; Hildesheim,
N . G ermany .

Av icula contorta, P or tlock .

solitaria, M oore .

L ima precursor, Qa enat .

M odio la minima, G oldf .

Placunopsis alpina, M oore .

Plicatula intusstriata, E mmerich .

G ervil lia praecursor, Quenst .

P ecten Valoniensis
,
D ef r ance .

Rhaeticus
,
M arian .

P leuromya C rowcombeia, M oore .

M yophoria infiata, E mmer ich .

C ylindrites elongatus, M oore .

fragilis, D un/cer .

liassica
,
B rod i e .

E stheria minuta
,
var . Brodieana, Jones.

Acrodus minimus, Agass .

S aurichthys apicalis, Agass .

acuminatus, A g ass.

S argodon tomicus, P liening er .

N emacanthus mon ilifer, Ag ass .

fi lifer
, Agass .

G yrolepis tenuistriatns, Agass.

Alberti, Ag ass .

H ybodus pyramidalis, Ag ass .

Pl esiosaurus .

LAM EL L IBRANCH IATA .

G ASTEROP OD A .

C hemnitz ia alpina, D ittmar ,

granum,
D ittmar,

CRUSTACEA .

Pollicipes Rhaeticus, M oore .

T ropifer laevis, G ould .

P I SCES .

REPTIL IA .

I Ichthyosaurus.

1 P ortlock,
‘ G eol . R eport, L ondonderry,

’

pp. 126-127, 1843 ; T ate, Quart. Journ . G eol vol . xx,

pp . 1 05-107
, 1864 .

P leurophorus elongatus, M oore .

angulatus, M oore.

Anatina praecursor, Quenst .

Suessn , Opp el .

elongate .

S chiz odus depressus, M oore .

elongatus, G iimbet.

concentrions, M oore.

C ardium R haeticum
,
M er zan .

C ypricardia S uevics, Opp el .
P ul lastra arenicola, S trickland.

Hybodus minor, Ag aes .

p licatilis, Ay ase .

laeviusculus
,
Agass.

C eratodus al tus
,
Ag asa .

trapez oides, P l zen .

emarginatus, Agasa.

gibbus, Agass .

latissimus, Agass .

obtusus
, Agass .
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MAMM AL IA .

M icrolestes antiquus, P lieninger , in the Bone-bed of Wurtemberg, and in the R haetic Breccia of

Somerset.

M . (H ypsiprymnopsis)Rhaeticus, D awlcins
,
Rhaetic Beds, Watchet.

Foreign C orrelations—The Z one of Avicula contorta has a w ide geographical range

on the C ontinent of Europe, where the beds are found with lithological and palaeonto
logical characters very similar to those already described in the English counties, thus

In South-west G ermany they are developed in W iirttemberg near T iibingen,

‘

near

Balingen,
in the neighbourhood bf Stuttgart, and near N iirtingen and E sslingen . In the

L angenbriicker Jura at Malsch and O svingen, in Baden ; in Bava ria, at Bamberg and

Baireuth ; in C oburg,, at G otha in North-west G ermany,
near Brunswick , near H ildes-t

heim, near H anover, and in the vicinity of G Ottingen .

In Switzerland, near Base], and in the C anton of Argau , and in the Vaudois A lps
,

and in the Eastern, Western, and Italian A lps.

In France, in the departments of the H aute SaOne
,
in the Franche C omté, in the

Meurthe, Moselle, and C Ote d
’

O r, A veyron, H erault, Var, Mont near Lyons, and

Saint-Sorlin Sadne-et-L oire, and in Luxembourg and Belgium .

In Lombardy they have a w ide extent and great thickness, and are found in the

north-west of H ungary at many points in the C arpathians. They are found likewise in
Sweden as sandstone, shales, and coal, with plant remains, and attain a considerable

thickness.

A careful revi ew of the fauna shows

1 . That the zone of Avicula contorta contains a Special assemblage of species, few of

which are limited to any one bed .

2 . That the vertebrata represented by Fishes are all more closely connected with the

well-known forms of the Trias, and are claimed by Ichthyologists as such .

3 . That the Molluscan fauna contains two or three species that ascend into the L ias,
but are never found in the Trias beds

,
whilst the greatest number are special to the

zone, and have many organic affinities in relation with Triassic species. For these reasons

it is contended that the C ontorta-beds are truly Triassic .

TH E LOWER LIAS .

1 . T H E ZONE or A E G O C E R A S P L ANORBIS .

Synonyms White L ias, W illiam Smith, Memoir to the M ap,
’ p . 47 , 1 81 5 .

White L ias D e la Beche,
‘ G eol . Trans 2nd series, vol . ii, p . 26, 1 826 . Saurian

Beds,
” Murchison ’

s G eology of C heltenham
,

’

2nd ed . by Buckman and Strickland,

p .

'

49, 1845 .

l

“ Psilonotenbank,
” Quenstedt

,
Table

,
p . 293, 1 857 D ie

Schichten des Ammonites planorbis,” Oppel, Jurafo
'

rmation,
’ p . 24, 1 856 , Z one of
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Ammonites planorbis, Wright, Q uart. Journ . G eol . vol . xvi, p . 389 , 1 864 . Z one

de I
’

Ammonites planorbis, D umortier, E tudes P aléont t . i , p . 1 5
,
1 864 . D ie

P silonotonschichten,

”

Brauns,
‘ D ie untere Jura,

’ p . 55, 1 87 1 . Z one of Ammonites

planorbis
,

” Tate and Blake, Yorkshire L ias, p . 38, 1 876 .

This division of the L ower L ias is well developed in the South of England .

1 In

general it consists o f a series of thin
,
greyish

,
or bluish, argillaceous l imestones, with

alternating beds of laminated shale ; or it forms sometimes the upper part of the thick

bedded
,
argillaceous, cream-coloured limestone, called White L ias by W illiam Smith .

In the upper half of this group A egoceras p lanorbis (Sow ), in some localities, is found in

considerable numbers, compressed in the shales
,
w ith the outer layer of its white shell

more or less preserved ; in the lower portion of the series O strea liassica ,

appears in great numbers ; and beneath these strata are three or four beds of hard l ime

ston
'

es (or in which the finest Skeletons of E naliosauria have been dis

covered . A s this distinction
,
by means O f E . p lanorbis, O strea liassica , and Saurians, is

a practical and useful one in the investigation of this zone of life
,
I shall adhere to it on

the present occasiOn,
— premising, however, that Ammonites are very rare in the lower

beds, and numerous in the upper ; and that O strece are abundant below ,
and rare

above
,
whilst Saurian

'

remains are found throughout the entire series .

T he best sections of the p lanorbis-zone are those afforded by the extensive quarries at

Street and the coast-sections at Watchet, and St. Audrey
’

s Slip, in Somerset ;
3
at Binton

and W ilmcote, in Warw ickshire ; and at Pinhay Bay and Up
-Lyme, in D orset. I

purpose giving a detailed description of the most typical sections in each county .

S omersetsbire .
—A t Street the strata are nearly horizontal and undisturbed, and there

fore admit of accurate measurement. T he following section of M r . C ree
’

s quarry I have

compared w ith like sections afforded by the quarries of Messrs. Seymour, Underwood,
and Talbot in the same parish and find that the variation is so inconsiderable that any
one may be said to represent the others, both as regards the sequence of the beds and the

fossils they contain .

1 The substance of the fol lowing observations on the L ower Lias is contained in my memoir on the

Z one o f Avicula contorta
,
and the L ower L ias of the S outh of E ngland,

” Quart. Jour . of the

G eological S ociety,
’
vo l . xvi

, p . 374, 1 864 .

2 O strea liassica, S trickland, is a very characteristic shel l of the lowest L ias beds . It resembles

O strea irregularis, M unster (G oldfuss,
‘ P etr . pl . vii—ix, fig . and O strea rug a ta , Quenstedt

Jura,
’

pl . iii, fig . D unker
,
in the Palaeontographica (pl . vi, fig . has figured a smal l O yster

from the L ias of H alberstadt (O strea sublamel losa, D unker),which appears to be identical with our species.

T hese small , thin, rugose O ysters are found in great abundance in the lowest beds of the L ower L ias in

E ngland and G ermany. T hey are probably only varieties of one species, which had a wide geographical

d istribution in the seas which deposited the basement
-beds of the L ias.

3 R . E theridge,
“ Physical Structure of the Watchet Area,

” ‘ Proc . C otteswold N at . Field

C lub,
’

187 1 , p . 40
,
and section N o . 6 .
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S ection of tbe Z one of Aegoceras planorbis, at S treet, Somerset.

L ight-coloured marly clay .

“T op Bed

Light-colou red L ias l imestone

Y ellowish laminated Shal e
,
spl itting up

into thin layers

Light-coloured shaly l imestone

H ard grey limestone . Building-sto
'

ne

Dark-
grey shale

D ark -

grey limestone . C orn-siz ed build

ing
-stone

O STREA SERI E S .
D ark laminated shale

D ark-grey l imestone . Five-inch build
ing-stone

D ark shale

Dark -grey l imestone .

ing stone

S iii-ihch build

G reyish hard limestone . T he Whet
stones . Best paving-bed . C onsisting
of two 4-inch beds

H ard dark marl . Saurian bed

G reyish fine-grained l imestone . T he

C ream-bed .

” Fine-grained paving
stone

rownish -l imestone

P av ing
-stone

D ark -coloured limestone . T he Black

stone,
”
used for l arge paving-slabs ;

some of them 10 ft. by 5

D ark -blue shale

Hard greyish limestone Six-inch
building-stone

S oft bluish shale

G reyish blue l imestone .

buil ding-stone
”

Dark-
gray laminated shale

Hard blue l imestone .

“The Blue C log,
or

“O ne foot building stone,
”

used

R ed L iver .

”

Four-inch

G reyish l imestone . G rey C log . A

valuable building stone
,
used for steps,

troughs, &c.

Dark shal e

OR GANIC REMAINS .

OSTREA SERIE S .
O strea liassica .

O strea liassica .

O str ea liassica .

C a rdinia crassiuscula
,
I/ima p uncta ta , and O str ea

l iassica .

Fossils rare : O strea l iassica and M odio la minima .

M any Saurians have been obtained from this bed .

c tbycsaurus intermed ius and P lesiosaurus

H awkinsii (British M useum) . Many jaws of

Saurians and Fishes .

Fossil s as in N o . 1 9 .

I chthyosaurus intermedius and I . tenuirostris .

C eromya, 8p , O strea, M odiola, and R byncbonella .

Saurians abundant : I cktbuosaum s intermedius

and I . tenuircstris, P bolidopborus lep tocepba lus,
Agaes .

M odiola minima .

PL ANO RB I S SER IE S .
Saurian bones and A egoceras p lanorbis .

A egoc
’

eras p lanorbis in moulds .

I chthyosaurus intermed ius, A eg oceras p lanorbis,
I/ima p unctata, and I sastrcea M urchisoni .

A egoceras p lanorbis, compressed .

A egoceras p lanorbis, on the top of the bed, L ima

p uncta ta and L ima gigantea .

A egoceras p lanorbis and muricated spines of

C idaris E dwardsi .

Spines of C idaris and bones of Zcbtbyosaurus

tenu irostr is.

O strea liassica and M odio la minima .

Few fossils .

M odiola minima , O strea liassica, P leuromya, and

R bynclzonel la variabilis .

O strea liassica and M odiola minima .

C eromya, sp . , M odiola minima , and O strea l iassica .
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intermedius, C onyb .,from -a bed of light-coloured L ias at H aselgrove, near the Fo lly ;
and the late M r . D udfield collected several very fine skeletons of I cbtbyosaurus tenuirostris,
C onyb . , I . intermedius, C onyb .

, and I . communis C onyb . , w ith bones of P lesiosaurus
H awkinsii, at Brockeridge C ommon , and from similar beds in other localities near

Tewkesbury ; and I possess several vertebrae of P leaicsaurus rugosus, Owen, which were
O btained from a bed of L ower L ias at Woolr idge, near H artpury .

T he junction of the L ower L ias with the red marls of the Keuper in the Vale of

G loucester is, in general, indicated by a low escarpment, facing the west. At Brockeridge

and Defford C ommons this natural boundary is exceedingly well marked, and between
these two localities are several quarries which ep se to a greater or less extent the beds
now under consideration . T he presence of A egoceras p lanorbis in the upper strata of

these sections has enabled me to correlate the beds beneath with the corresponding strata

at Street, in Somerset, and at Binton
,
G rafton

,
and W ilmcote, in Warwickshire .

S ection of tbc P lanorbis Ostrea and Saur ian-beds atB rockeridge and D ef ord C ommons.

STR A T A A N D OR GAN IC RE MAINS . Brockeridge . S trensham.

1 . L ight-coloured clay

2 . White laminated l imestone .

“First rub, ” Brockeridge ;

3 . Brown laminated clay, with compressed white shel ls of Aegocera

Blue argillaceous l imeston

Brown shaly clay

Blue

D ark clay, with Saurian remains

Hard blue limestone . O strea Iiassica on the surface of th

rock . T his
'

bed is cal led “ R ed nurf at Brockeridge, King
’

nurf
”
at S trensham

9 . D ark clay. The second bed of Yard cl ay at Strensham

10 . Blue l imestone . T he “ Queen’

s nurf,
”

D ouble rub, Brockeridge

Double nurf, Strensham.

o
o

w

c
s

o
v

u
;

12 . Hard blue limestone, with M odiola minima

1 3 . Paving-stone, separated by an inch-band of clay
14 . D ark

,

shal e . Vertebrae of Ictbyosaurus, tests and spines o

C idaris E dwardsi
,
H emip edina T amesi s, and Fishes

’
scal es

15 . H ard blue limestone, in square blocks. Brick-bed

16 . Dark shale

1 7 . Insect-limestone of theRev . P . B. Brodie,F.G . S . ,
a hard argillaceous

l imestone, containing the E lytra and other remains of

18 . Blue shale

19 . Light-blue limestone,with C ardinia ocalia,M acrodon H ettangiensis,
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I have placed the sections together for the purpose of comparison : they were first
made bymy friend, the R ev . P . B . Brodie, F. G .S and have been often examined since with

similar results . These sections Show the uniformity which prevail s in the L ower Saurian

beds of G loucestershire and Worcestershire, and how much they resemble their correlative

strata at Street.

T he late M r D udfield, of Tewkesbury, obtained from the Ostrea-beds at Brockeridge

C ommon, enumerated in the preceding sections, and from other strata occupying the

same horizon in the vicinity of that town
,
a very fine series of Saurian remains

,
which

were all sold and dispersed in June, 1 843 . From my notes of that collection I find

there was a specimen of I c/i tbyosaurus intermedius, about 8 feet in length ; the two fore
paddles and a portion of the scapular arch were tolerably complete ; and there were

upwards of 1 00 vertebrae
,
and many ribs nearly al l in place . I . tenuirostris 4 feet in

length ; the skull, jaw s, and teeth were well preserved, and the vertebral column was

tolerably complete ; likew ise one fore-paddle . I . communis very fine paddles. I .

p latyodon large skull
,
w ith orbital plates in position . P lesiosaurus H awkinsii ; the

vertebral column,
ribs, and humeri and fifty vertebrae in position .

T he O strea and Saurian-beds at Binton,
Brockeridge, and Street are overlain by

clays and laminated shales, containing Aeyocerasp lanorbis. As these beds form a most

important horizon in the L ias formation, and have a w ide geographical distribution in
England, France, and G ermany, they requ ire to be defined with

.

accuracy
,
especially as

some authors are of opinion that the true L ias commences w ith this zone of life .

T he relation of the P lanorbis-shales to the Saurian beds below is extremely well

exposed in the Railway-cutting at Uphill and in the quarries at S treet, Somerset ;

at Binton and W ilmcote
,
in Warwickshire at Brockeridge C ommon, in G loucestershire

at Strensham, Worcestershire and to the B aa/clandi or IJima-beds above in the sections

at Saltford, near Bristol ; P enarth H ead, near C ardiff ; P inhay Bay, near Lyme Regis ;
and S t. Audreys S lip, near Watchet

,
Somerset .

T hefollow ing section of the beds at Binton was made by M r . R . Tomes,
from a working now abandoned . A similar exposition,

however, w as seen in the quarry

worked near the former, which I examined and measured w ith Messrs. Tomes and

Kershaw .

S ection of tbc Z ones of A egoceras planorbis and Avicula contorta, at B inton,

Warwicbsbire.

L ITH O L O GY A N D L O CAL NAMES or BE D S . OR GANIC RE MAINS .

1 L ight-coloured limestone . T op rock
” ft. in .

or Whites 0 6

2 L ight-coloured clay 2 6

3 Argil laceous l imestone . T op Liveries 0 3 I cktlzypsaurus on the upper surface, Insects.



L IT II oL O G ir A N D L O CAL NAMES or BED S .

L ight-coloured clay
Argillaceous l imestone .

“T op L iveries
( lewer)

C lay
G reyish limestone . E xtra rock

“

T hick paving-bed
C lay
G reyish l imestone .

“
Quarters .

”
Thin

and irregular when covered by the

preceding . 2 in . to

C lay ,

G reyish l imestone . A con

stant bed

C lay
L imestone . P aving-stone
C lay
Insect L imestone . Bottom r ock

1 6 C lay
.1 7 L imestone . H oggs 3 in . to

18 S trong hard clay
1 9 Argillaceous limestone imperfect stone .

Ruskin

20 L aminated clay
2 1 Fragmentary shelly l imestone . G riz z l e

bed
”

S tony shale .

H ard limestone . Blue stone

Blocks

H ard cl ay
L imestone . G rave-stone rock

C lay . T hin hard plates of stone l ie in

this clay
L imeston e, underlain by clay . (T he

clay frequentlywanting)
L imestone inconstant. G ummerals

C lay .

H ard grey l imestone . Fire stone beds
C lay

Limestone

Hard dark l imestone . T he G uinea

bed . (This is the bottom bed o f the

quarry)

AV I CUL A C O NTO RT A BED S .
7 T hick clay

-beds yell owish blue break

ing in angular

8 Dark ferruginous clay, with conchoidal

fracture, the E stheria-bed.

TH E LIAS AMMON ITES .

OR GANIC REMAINS .

A egoceras Joknstoni, Sow . Insects
’
wings .

N o fossils .

Insects .

A few Insects
,
and P bolidopl wrus S tricklandi, Ag .

More I nsects here than in all the other beds

collectively.

T etragonolep is angu lifer, Ag . (Warwick

N o fossils in this bed .

Saurian bones, Fishes’ teeth and scales, A egocerac

p lanorbis, L ima p uncta ta, P rotocardia P hil lip

p iana, and O strea liassica spines of C idaris

and other .E cliinidce abundant.

P leuromya C rowcombeia, and elytra of C olecp teral

I cktbyosaurus and O tcp teris acuminata
,
L in .

H ut .

O strea liassica .

Saurian remains and P rotocardia P bil l ipp iana .

M odio laminima, P l . C rowcombeia, and 0 . liassica .

In these l imestones and clays only one smal l

A cycceras p lanorbis has been found .

Saurian bones, A vicula longicostata, S tutch . ,

M onotis f a l laa , 1}ima p unctata, P leuromy
C rowcombeia, O strea l iassica

, H emipedina

T omesii, Wr .
,
in numbers ; S ep tastn ea .

[Belonging to the z one of Avicula contorta . ]

E stheria minute , var . B rodieana .
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L xrn or oe r . P A L E O N T O L O GY .

C lay . C lear bl ue blocks

L aminated clays

L ight-coloured micaceous sandstone P u l lastra arenicola , S trickl .

S andstone ; micaceous P ul lastra a renico la , S trickl .

D ark shaly clay

Ferruginous sandy vein
G rey Keuper marls .

The beds from N o . 37 to N . 48 were found in sitii in an escarpment at a short distance
“

from the quarry at Binton . T he “ G uinea-bed ”

is the lowest stratum seen in sitzZ in

the pit, and N o . 37 occupies its natural position relatively to that bed, although not

e xposed in the Binton section .

L it/ioloyy .

—T he P lanorbis-beds at Brockeridge (p . 1 8) consist of dark
,
laminated

shales
,
w ith interstratified beds of marl and limestone . The shales split into very thin

l aminae, between which innumerable shells of A eyocerasp lanorbis l ie closely compressed

the white, calcareous, pu lverulent material of the shells forming a strong contrast to
‘

the

dark shales enclosing them . In Somersetshire, atUphill, the rock consistsof shales which

greatly resemble\those at Brockeridge ; at Watchet
,
of dark clays which are more

indurated and have the shell-structure better preserved : A eyoceras planorbis and Jey .

Jol mstoni are here found w ith the iridescent nacreous layer of their shells beautifully

lustrous . A t Street the rock is a light-yellowish clay
,
with bands of greyish limestone

and marl beneath, and in Worcestershire at Strensham,
and in Warw ickshire at Binton,

similar lithological conditions prevail .

T he White L ias series of the section at Saltford (see p . 37) represents in part the

P lanorbis-beds the relations of that zone to the Saurian beds below, and to the Back

Zandi-beds above, are here also well shown . In D orsetshire the P lanorois-beds are

represented by the upper portion of the White L ias so well exposed in the large quarries

at Up
-Lyme, where it is raised for caustic lime, and in the coast-sections at C harlton

a nd P inhay Bays ; and consists of a fine-grained , cream-coloured limestone . T he two

principal quarries afford the necessary details. M r . Webb’ s quarry shows

In the uppermost portion, thin bands of grey limestone interstratified with shales in

these are found A eyocems p lanorbis and A . Jol mstom
'

in two thick beds of dark, shaly

clay are numerous spines and plates of sea-urchins, as C idaris E dwaidsii, Wrt. , P seudo

diaa’ema lada lam,Wrt. , H emweo’ina B eckei, Brod . , H emipedina B owerban/cii,Wrt. These
same shales are found at low-water mark at P inhay Bay, and have yielded nearly all

the Echinidea said to be found in the L ower L ias at Lyme Regis .
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Beneath the lower bed of the C idaris-shales are several thin beds of l ight-coloured
limestone, locally called Whetstones, and separated by intermediate shales then in

descending order come the beds known as G rey Burr
,
Rotten Burr, Fire-stones, C liffs

ledge , H alf-foot, O ne-foot, R ed S ize, and Anvil-ledge, all separated by thin bands of

shale ; on the surface of the limestones and in the shales are many fossils, among which
O strea liassica forms the dominant shell. T he shale above Anvil ledge contains great
numbers of P ullastm arenicola ,

Strickland, apparently Indicating a change of condition

in the series of beds which lie below this fossil band . T he beds from the Whetstones to

the Pullastra-shales represent the Ostrea-series, and from the circumstance of the exposed

edges of the rock having weathered to a cream-colour, they form the upper portion of the

White L ias. The lower portion of this formation differs both litho logically and palaeonto

logically from the upper portion it is a compact, earthy limestone, with conchoidal

fracture , cream-coloured, and close-grained ; and many of the beds are so fine that they

might be used as lithographic stone . Beneath Anvil ledge are three feet of light coloured ,
rubbly beds, containing M odiola minima , O strea liassica , P leuromya C rowcombeia,

resting upon eighteen inches of White L ias ; then follow a series of irregular beds, with

thin partings, twelve feet in thickness, which overlie a bed, twenty-one inches thick,
of fine, white limestone, resting on a like thickness of shale ; beneath

“

this is a bed of

smooth , regu lar, fine, white limestone, six feet thick ; then a bed of shale ; and at the

base of the series is a band of Gotham marble or L andscape-stone . The lower portion

of the White L ias from the Pullastra-shales downwards represent, -I believe, the upper

beds of the Avicula-contorta -zone ; there are many fossils in the limestones, which have

not yet been determined . I have found casts of C ardium R fiwticum, M onotis decussata,

P ullastm arenicola , and shells of P ecten Valoniensis. Unfortunately the fossils are mostly

in the form of moulds, and for this reason we must wait until better specimens are

obtained . The lower portion of theWhite L ias series is on ly seen in M r . Fowler’s quarry

at Up-Lyme .

The coast-section at P inhay Bay is a complete repetition of the Up
-Lyme quarries

the C idaris-shales are w ell exposed at low water during spring-tides, and from them

are obtained all the E ctinidce found in the section . I know of no Asteriaa
’
w in these

beds .

In G loucestershire this zone is well exposed atBrockeridge C ommon, and atWainlode,

in a quarry on the right-hand side of the G loucester Road, between H artpury and A shel

worth, and at Elmore, in quarries near the Old Kennel .
’

In G lamorganshire it is seen in the fine coast-section at P enarth H ead . In Somerset

shire, in the cutting of the G reatWestern Railway at Saltford ; in the Uphill C utting on

the Bristol and Exeter Railway ; in the coast-section a t St. Audreys Slip, near Watchet

and in all the quarries at Street.

In Worcestershire it is found at Strensham and inWarwickshire at Binton,
G rafton

and Wilmcote .
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It is likew ise found at Robin H ood ’s Bay, on the coast of Yorkshire . the beds lie

here below low-water mark
,
and large blocks, frequently washed up by the tide, are literally

c rowded with A eyocems p lanorbis, knownat Scarborough and Whitby as A ey . eruyatum,

Bean .

T he C oral-bed at L assay, Isle of Skye,
1 probably represents this zone , as I found the

same species of Ant/coma as the H ebridean C oral I sasim a M arc/i isoni,Wrt. , in the light

coloured clays w ith A eg . p lanorbis at Street.

This lower Ammonite-zone has, therefore, a w ide geographical range through

o ut the L ower L ias of the northern, midland, and southern counties of England, and

retains the
’

same relative position in the L ower L ias of France, G ermany, and

Switzerland .

The detailed sections which I have given of the P lanorbis-zone form some of the best

known types of the basement-beds of the L ias in England
,
and enable us to understand

their relations to the C O N T O RT A -Sel 'les below , and the A N GUL A T UM -strata which succeed

them .

Fossils of flee P lanorbis-bea’s .
— The fauna of this zone is very limited ; at present I

know only the following species from the English beds

Ichthyosaurus intermedius, Gonyo.

tenuirostris
,
C onyb.

communis
,
C onyb.

P lesiosaurus Hawkinsii, C ouyo.

E theridgii, H uwl .

rugosus, O wen.

dol ichodeirus, C onyb.

megacephal us, S tutclc.

D apedius, sp . ined.

Pholidophorus leptocephalus, Ag .

Stricklandi
,
Ag .

Aegoceras planorbis, S ow .

Johnstoni, S ow .

L ima punctata, S ow .

I breiyn
'

C orrelations—In the North of G ermany the PL AN O RBI S -beds are well

developed, and in some parts contain a Flora in which are found many species that
appeared for the first time in the C O N T O R T A-zone ; the most important genera are E quise
tum, D ictyop lzyllum, C latkrop teris, G lossq

foferis, Twniqoteris, P terop /iyllum, Z amiies,
N ilssonia

, and many others.

T he Molluscan fauna contains many species
'

which are common to this and the

Angulatum beds ; the following species were nearly all collected at Halberstadt, and

1 Quart. Journ . G eol . vol . xiv
, pp . 4 and 34 .

Lima gigantea, S ow .

pectinoides, S ow .

C ardinia crassiuscula, Sow .

Unicardium cardioides
,
P hil .

O strea l iassica, S trick .

Protocardia Phil lipsiana, D ulrr .

P l euromya C rowcombeia, M oore .

Rhynchonella variabilis, S chlotk.

C idaris E dwardsn, Wr t .

P seudodiadema lobatum
,
Wrt .

H emipedina Bechei, B rod .

Bowerbankii
, Wrt .

Hemipedina T omesii, Wrt.

Isastraea M urchisoni, Wr i .
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many of them . were figured and described by D r . D unker in the Palaeontographica
"

some years ago .

C E P H AL O P O D A .

Aegoceras planorbis, Sow. Aegoceras angulatum, S chloth.

Johnstoni, S ow . laqueum Quenst.

Hagenovii, D ulcr . N autilus intermedius, S ow .

G A S T E R O P O D A .

C ylindrites fragil is, Dulcr .

Patel la Schmidtii
,
D ulcr .

subquadrata, D ulcr .

tennis, D ialer .

D ental ium E talense, T erq.

P leurotomaria
‘

rotell zeformis, D ulcr .

D iscohelix pygmaeus, D ulcr .

E uomphalus liasinus, D ulcr .

N eritina liasina
,
D ulcr .

L AM E LL IBR AN C H IAT A .

O strea sublamel losa, D ulcr .

ungula, M anet.

H innites inaaquistriatus, G oldf .

P ecten textorius, S chlotlt.

Lima pectinoides, S oio .

succincta, S chloth .

f gigantea, S ow .

N ucula navis, P iette .

M acrodon pul lus, T erqm.

Inoceramus pinnaeformil , D ulcr .

G ervillia Hagenovii, D ukr .

Avicula Kurrii, Opp el .
Pinna Hartmanni, Z iet.

M odiola H illana, Sow .

nitidula, D ulcr .

q . scalprum,
S ow .

Astarte obsoleta, D ulcr .

The P lanorbis-beds are developed in Wurttemberg, and exposed near Stuttgart ;
at R iidern smooth forms of Aegoceras p lanorbis lie in

‘

a dark crystalline limestone and.

'

at Nellingen, the smooth and plaited varieties of the same species are found together in

a dark-grey limestone .

In Swabia they are likewise worked, and frdm them
'

a fine series of Ammonites have
"

been collected by Professor Quenstedt, which are contained in the T iibingen University

T urritella Z enkéni, D ulcr .

Hydrobia Krausseana, D ukr .

solidula, D ulcr .

Hydrobia subulata, D ulcr .

R issoa liasina, Dulcr .

L ittorina inornata, T erqm.

C erithium gratum, T erqm.

E talense, .P iette .

Purpurina angulata, Bakr .

C ardinia concinna, S ow .

crassiuscula
,
S ow .

L isteri
,
S ow .

Hippopodium ponderosum, S ow .

Unicardium cardioides, P kil l .

C ardium H eberti, T erqm.

Protocardia Phillippiana, D ulcr .

I sodonta ell iptica, D ulcr .

T ancredia securiformis, D ukr .

C yrena M enk
‘

ei, D ukr .

G ermari,
.

D u/cr .

T aeniodon el lipticus, Dulcr .

Phol adomya corruga
‘

ta
,
D u/cr .

G oniomya heter0pleura, Agass.

G resslya C alathea, Ayass.

Pleuromya subrufosa, D a l m

liasina, S chiibl .
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C ardinia H ennoquu, T erq.

C ol lenoti, M art .

subovalis
,
M art .

brevis, M art .

Breoni, M ar t .

concinna, S ow .

contracta,M ar t .

trigona, M art .

L isteri; S ow .

hybrida, S ta teli .

ovum
, M art .

Lucina arenacea
,
T erq .

T ancredia Sinemuriensis,M art.

D eshayesei, T ero.

C ucullaea simil is, Terq.

Arca C oll enoti, M art.

H ettangien
‘

sis
,
M art .

P inna semistriate, T erq,

M ytilus minuta s, G oldf .

G euxii
, d

’
O rb.

rusticus, T erq.

Saxicava, sp .

L ima edula
,
d
’
O rb.

Valoniensis,
-D efm nce.

Spiriferina Walcotn, S ow .

P entacrinus angulatus, Opp .

O phioderma, sp .

S eptastraea excavate, D e From.

Isastraea basal tiformis
,
D e From.

Astrocoenia Sinemuriensis, D e From.

TH E L IAS AMMONITES .

BRA C H I O P O D A .

T erebratula perforate, P iet.

EC H IN O D E RM AT A .

C idaris M artini, om .

H emipedina Burgundies, C att .

AN T H O ZO A .

S tylastraea Sinemuriensis, D e From.

M artini, D e From.

In addition to the above fossil s there are upwards of forty species of Foraminifera

from the zone of A . p lanorois at l
’

Auxois (see the description of L es Foraminiferes de

l
’

Auxois in thememoirs of M . T erquem) .

The zone of A . p lanorbis was likew ise found by Dr . R eynés in the Aveyron ; and in

the Ardeche at M ercuer, near Aubenas
,
by M . C h. L aforet, where he collected both

the smooth and plaited varieties ofA . p lanorbis in the same bed .

L ima H ettangiensis, T erq.

pectinoides, S ow .

prael onga, M ar t.

tuberculata, T erq.

duplicata, Quenst . ,

Avicula l eshayesei, T erq .

infraliasina, M ar t .

Bunkeri
,
T erq.

Sideloci, M ar t .

similis, P iet . et T org.

I noceramus
,
sp .

P ecten pollux, d
’

O rb.

calvus
,
G old] :

dispar, T ea
-
q.

G ervillia acuminata, T erq .

P licatula spinosa, S ow .

D eslongchampsei, P iet .

H ettangiensis, T erq.

intustriata, E mmr .

Baylji, T erg.

H innites l iasinus, T eryz

O strea marcignyana, M art.

irregularis, M anst.

laeviuscula
,
M aust.
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2 . T H E Z O N E or A E G O C E R A S A N G UL AT UM .

Synonyms Sandige Kalke und Sandsteine mitAm. angulatus, Quenst. ,

p . 541 , 1 843 . G res infral iasique (pars), D ufrénoy et D e Beaumont . Exp . C arte
’

G eol. France,
’

vol . ii, p . 1 57 , 1 848 . G res liasique, gres de H ettange
,
T erquem,

‘ P aléont. da D ép. de la Moselle,
’ p . 1 1 , 1 855

“ D ie Schichten des Ammonites anyw

Za tus,
” Oppel, Juraformation,

’ p . 28, 1 856 . Z one 5. Ammonites Martin,

P al . Stratigraph . de l
’

l nfra-lias du D épart. de la C ote M em . Soc . G éol . de

France,
’

p . 38, 2md série, 1 860 . Augulatenschicten,

” Seebach “ D er H annoversche

Jura,
” p . 1 7 , 1 864 .

“ D ie Angulatenschichten die untere Jura, Brauns
, p . 70, 1 87 1 .

“ Z one d
’

A . angulatus, D umortier, E tudes de Bassin de Rhone
,

’

P rem . P t. , p . 1 00,

1 864 . Z one,
of Ammonites angula tus,

” Tate and Blake, Y orkshire L ias,’ p . 46,

T he Angulatum
-zone , so far as it has been exposed, appears to be imperfectly

developed in the M id1and C ounties, and from the difficulty experienced in separating its

beds from the Buo/rlandi-series, they w ere grouped w ith the latter in my memoir .

1 O n

the C ontinent, however, and especially in France, this zone forms a very important

horizon,
and contains a rich fauna . M . Jules Martin ,

”
in his valuable memoir on the

Infra-L ias of the department of the C ote-d
’

O r, says,
“
this zone forms one of the best

characterised palaeonto logical horizons in the C ote-d
’

O r, and contains the richest and

most varied fauna . L imited to two or three yards in thickness
,
this deposit appears to

correspond to a period of animalisation of admirable fecundity . It is from these that

we have collected the charming fauna which we last year indicated, and which has such

intimate relations with the H ettangian fauna described by M . T erquem . From this

zone M . Martin has coll ected and catalogued—l I c/i t/iyosaums, 1 I cli fl iyodom lite, 1 0 sp .

of C ep lialoyooda , 63 sp. of G asterop oda , 77 sp . of C one/i if em ,
5 sp . of B rae/i iOp oda , 4 sp .

of E c/iifl oa
’
ermata

, 1 0 sp . of Ant/meow, 3 sp . Annelio'a , and the débris of C rustacea . In

the D epartment of the Moselle M . T erquem
3 has enumerated 1 7 7 species from the same

zone . A eyooems angula tum, (Schloth ), is found between C harmouth and Lyme Regis, in.

dark shale
,
below the grey concretionary limestone, w ith a mammilated surface ; and

likewise in the same strata south-w est of the O oh . From these beds I have collected

Aegooems angula tum (Schloth ), Aey . M oreanum

This zone w as well exposed in the H arbury cutting of the G reat Western Railway,
near W arw ick

, although very few Mollusca besides A eyoceras anyula tum were obtained

therefrom on the
'

spoil
-banks

,
even now

,
some good fragments are occasionally found .

O n the coast of Yorkshire it occurs near Redcar
,
where it has been studied with much

care by Messrs . Tate and Blake, and they have given a detailed account of its beds in their

e
'

xcel lent
'

work on the Yorkshire L ias,
’ p . 48, whence the follow ing section is derived

Quart. Jou rn . G eol . xvi, p . 398, 1 860 .

9 ‘ P aléontologie stratigraphique d
’

Infra-L ias du département de la C ote p . 39, 1860 . M em .

S oc . Geol . de France, ’ 2nd série, tom . vii
,
M em . N o . I .

3 P aléonto logie du département de la M osel le,
’

p . 1 2
,
1 855 .
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S ection of tli e Angulatuma beds at R edear

L I rn onoev .

Base of the lowest scar of the Bucklandi

z one .

Blue shale with a l ine of Am. C onybeari

at the depth of 1 foot .

Indurated shal e 5 inches,
stone 1 inch

B lue shale

Friable shal e, O yster bed, and irregular

l imestone nodules 1% inches

Blue shale

Friable shale, with O ysters chiefly,
2 inches

Blue shale

Band of smal l G ryphaea,
3
,f inch ; blue

shale "

Shel l band
.

and
. "

shelly limestone,
l é inch irregular, 5 inches. Blue

shale

Shelly limestones, sometimes E ncrini

tal , with shal e
,
2 inches

Blue shale

C oral bed : a friable shale With small

pebbl e-like concretions at top, very
fossiliferous, 2

1 inches

D epressed, irregular l imestone doggers,
inch

Shale with G ryphaaa areuta

E arthy subcrystall ine limestone

Black smooth shale

Friable shale and O yster band

Smoo th

S iliceous l imestone, inch

Smooth shale

Limestone doggers, depressed

Thin shell limestone

Friable shale

Smooth shale, 9 inches .

E arthy limestone or doggers

Smooth shale

Blue sil iceous limestone
Friable shale

Sil iceous limestone

Friable shale

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

l
—‘O
O

O

i
—‘O

m
a
s

c
o

t
-w
o

w

O R GA N IC R E M A IN S .

Aeg . angu latum,
E ucyclus elegans,Astarte obsolete .

A eg . angula tum,
E ncyclus acumina tus.

Aey . anyu lwtum, Astarte Opp eli, C ardita H e

berti, P lica tula liasina, P leurot . similis,M onth
'

va l tia B a imei, S erp ula socialis, Wa ld
'
heimia

S artl mcensis.

A egocras angulatum (large) .

Aeg . anyu latum (large) .

I /ima gigantea .

A eg . angula tum.

C ardinia ova lis .

O strea angular, D enta lium E ta lense.

A eg . angulatum.

A eg . angula tum.

P alaeontology
—The Angulatum-beds in the D epartment of C dte-d

’

O r have yielded a

very rich fauna to the researches ofM . Martin ; many of these fossils were described and

figured in the memoir already cited, and MM . T erquem and P iette have made like

A rietites C onybeari, I/ima gigantea, P entacrinus .

C ardinia L isteri, G rypkcea arcua ta , Lu
'

cina lim
ba ta

,
P entacrinus .

A egoceras angula tum, Grypkwa (smal l) .

Unicardium cardioides.

Aeg . angula tum.

Aeg . angula tum, P leurotomaria similis,D enta lium

E ta lense
,
Astarte Oppeli, I/ima g igantea , C ar

dinia I/isteri, P leuromya crassa , S erpula
socialis .

A eg . angulatwm (large siz e), Gryp luea .

A eg . angu latum,
C ardita H eber ti

,
Lucina l im

ba ta, P lica tu la liasina .

T erquemia arietis, P erm inf raliassica, Rkyn .

p lica tissma, M ontl ival tia p olymorp ha .

Aey . angula tum, P lica tula Iiasina .



ZONE O F AE G O C E RAS AN GULATUM . 29

c ontributions to the history of the fauna of this zone in their valuable monograph
, L e

L ias inférieur de l
’

E st de la France .

” 1 T he researches of MM . Tate and Blake in the

Yorkshire L ias have added much to our knowledge of the British fossils of the Angulatum
"beds near Redcar, as the following list shows.

Fossilsfrom fire Angulatum-Z one .

RE P T IL IA .

Ichthyosaurus, vertebrae and teeth .

H ybodus minor, Agass.

Aegoceras angulatum, Saki.

Johnstoni, Sow .

Liasicum, d
’
O rbigny .

D iscohelix striata, P iette.

semiclause
,
T a te .

Pleurotomaria obesula
,
T ate .

simil is, S ow .

tectaria, T a te.

P itonellus sordidus, T a te .

C ryptaenia solarioides, S ow .

rotellaeformis, D unker .

nucleus, T erquem.

C erithium gratum,
T erquem.

Semele, d
’
O rbz

'

gny .

spiratum, M oore .

D entalium E talense, T erquem.

O strea ungula, M unster .

semiplicata, M iinster .

G ryphaea arcuata, L amar
-
ck .

Anomia alpina, Winkler .

striatula, Opp el .

Plicatula liasina
,
T erquem.

P ecten calvus, G oldfi ss.

pnnctatissimus, Quenstedt.
textilie, M iinster .

textorius, S chlotlzeim .

1 M émoires de la Soc iété

I P lesiosaurus, vertebrae and teeth .

P I S C E S .

Acrodus minimus, Agoss .

C E P H AL O P O D A .

Aegoceras nanum,
M art.

N autilus striatus
,
S ow .

Belemnites infundibulum, P hil lips .

G As'rE RoronA .

D ental ium limatulum,
T ate .

Actaeonina fragilis, D unker .

Phasianella M orencyana, P iette .

T urbo solarium, P iette.

philemon, d
’
O rbigny .

L ittorina semiornata, M nnst.

E ucyclus elegans, M unster .

acuminatus
,
C hap . {y D ewal .

T urritella D unkeri, T erquem.

C hemnitz ia transversa, Blake.

Berthandi, D unleer .

unicingulata, T erquem.

E talensis, P iette .

LAM E L L I BRAN C H IA TA .

L imea Blakeana, T a te .

Avicula Pattersoni, T a te .

P erna infraliasica, Quenstedt .
Pinna H artmanni, Z ieten .

M acrodon pul lus, T erquem.

Hettangiensis, T erquem.

navicula, T erquem.

L eda G alathea, d
’
orbigny .

R enevieri, Oppel .

texturata, T erquem.

G éologique de France,
’
2e série, tome viii, p . i, 1865 .
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L eda v-scripta, T a te .

N ucula naevis
, P iette .

Astarte obsoleta
,
D unher .

cingulata, T erquem .
-7

O ppeli, And ler .

H ippopodium ponderosum, Sow .

C ardita H eberti, T erquem.

P rotocardia Phillipiana, Bunker .

C ardinia crassiuscula
,
Sow .

ovalis, S tutchhnrg .

D eshayesii, T erquem.

D esoudini, T erquem.

BR A C H I O P O D A .

Waldheimia Sarthacensis, d
’
orbigny . R hynchonel la plicatissima, Quenstedt .

Spiriferina rostrata
, S chlotheim.

C R US T A C E A .

Bairdia. l iasica, Brodie . C ythere Blakei,
'

Jones .

lacryma, B laine . circumscripta, B lake.

R edcarensis, B lake . paupercula, B la ke .

elongate, Blake . R edcarensis
,
B lake .

Polycope cerasia, T a te. arcuformis
,
B lake .

AN N E L ID A .

D itrypa capitata, P hil l . Serpul a limax, G o ldf .

gl obiceps, Quenst . plicatil is, G o ld/Z

G aleol aria social is
,
G o ld/Z a fl accida, G oldf .

EC H IN O D E RM ATA .

C idaris E dwardsn ,
Wright. P entacrinus psilonoti, Quenst.

H emipedina T omesi, Wright . basaltiformis, M n
‘

ll er

S eptastraea excavata, de From. M ontlivaltia polymorpha, T erquem.

M ontlivaltia Haimei, C hop . D ewa lq .

Faraion C orrela tions—P rofessor F. A . Romer, in published an important

work on the Jurassic Formations of North G ermany,
’ which formed the starting-point

of numerous observations made since that date by several accurate observers, as D r . U .

Sch16nbach, Ueber den Eisenstein des mittleren L ias im nordwestlichen D eutschland,
”

as developed at H arzburg, L iebenburg near G oslar, Bodenstein, C alefeld, and other

places also P rofessor von Seebach , D er H annoversche Jura and Emerson,

D er L iasmulde von Markoldendorf bei A fter a careful examination of the

1 D ie Versteinerungen des N ord-deutschen O ol ithen-G ebirges,
’
1 836 .

2 Z eitschr. d. d . G eol . Band xv, p . 465, Jahrg . , 1863 .

3 D er H annoversche Jura,’ mit 10 Tafe ln und 1 Karts, 1864 .

4 ‘ Z eitschri <1 . <1 . G eo]; Band xxii
, p . 27 1 , 1870 .

C ardinia L isteri
,
Sow .

Lucina l imbata, T erquem.

M odiola hil l anoides, C hap . D ewalq .

laevis, S ow .

Hil lana, S ow .

Saxicava arenico la, T erquem.

Myoconcha psilonoti, Quenstedt .
inclusa, T erquem.

Unicardium cardioides
,
P hil lips .

P holadomya glabra, Ag assiz .

G resslya C alathea Agassiz .

P leuromya crassa, Agassiz .
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o rganic remains and an accurate determination of the species, each of these authors has

placed the strata O f the L ower and Middl e L ias in their proper zones. S imilar sthdies

had been well and carefully carried “

out by previous observers w ith like resu lts
,
as

Bornemann, Strombeck, Ulrich, Ewald, Rolle, Wagener, &c .
,
and from the united

P alaeontological data thus obtained we have learned the correlation Of the north-west

G erman L ias beds, as shown in the
“

following table!

The M iddle and L ower L ias of N orth G ermany .

VO N S E E BA C H . S a O N BA cn . E M E R S O N .

M IDDLE L IAS .

Z one of Am sp ina tus . Beds with Am . sp ina tus .

Ama ltheenthone.

Upper z one of Am . marg arita tus . Absent.

Beds w ith Upper z one of Am.fi n67i a tus .

Absent .
Am. capri cornus . L ower z one of Am. marg ari tatus.

L ower z one of Am. fimbriatus. Beds With Am. centaurus .

Beds w ith

Am. brevisp ina .

Beds W i th Am. bremspma .

Z one of Am. Jamesoni .
Beds with T erebra tula subovoides

and A m. arma tus .

L OWE R L IAS .

Beds w ith Am. bif er .

Beds w ith Am. p lanicosta . Zone of Am. p lanicosta .

Z one of Am. g eometricus.

Arietenschichten .

Z one of Am. B ucklandi . Absent.

Ang ula tenschichten . Z one o f Am. angula tus .

P silonOtenschichten . Z one o f A m. Johnstoni.

Rhaetic. Z one of A vicula contorta . Avicula.
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The Angulatum-zone, as shown in this table, is well developed in North G ermany, as is:

proved by the valuable works of the late ProfessorU . Sct nbach and D er untere Ju
'

ra of

D r . Brauns, from which it appears that many O f the organic remains O f the P lanorbis
beds pass into the Angulatum-zone, and that it is difficult to draw a divisional line
between them . The following list affords a correct idea O f the Molluscan fauna of the

North-G erman Angulatenschichten .

Aegoceras angulatum,
S chlotheim.

Hydrobia Krausseana, c r .

T urritel la Zenkeni, D /cr .

M esalia turritella, D hr .

P leurotomaria Anglica, Sow .

O strea sublamel losa, c r .

G ryphaea arcuata, L am/c.

P ecten textorius, S chl th .

Lima pectinoides, Sow .

L eda R enevieri, Opp .

M acrodon pullus, Tgm.

Inoceramus pinnaeformis, c r .

G ervill ia Hagenovii, D hr .

Avicula inaequivalvis, S ow .

P inna Hartmanni, Z iet .

M odiola R illans, Sow .

nitidula, D hr .

scalprum, S ow .

EC H IN O D E RM AT A .

P entacrinus, sp . Hypodiadema l obatum, D esor . C idaris, sp .

T he Angulatum
-beds are well developed in Wurttemberg ; and the Stuttgart Museum»

contains a very fine series Of the leading fossils
,
as Aegoceras angula lnm, A . M oreanum,

A . comp ressnm, A . L iasicum, and many other Mollusca . Some of the Ammonites are

upwards O f one foot in diameter, and were collected from the L ias a near that town . I

have one nearly as large sent me by my esteemed friend P rof. Freas.

In France this zone is found in several D epartments, as in the C Oted’0 1 , and is
remarkable for the very rich fauna it has yielded to the I esearches of M . Martin and MM

C ollenot and Bréon
’

. In this zone likewise are found, in the C ommune of Thoste, and at

the hamlet O f Beauregard, the remarkable ferruginous beds which have yielded such an

immense quantity of C ardinias. These shells are in admirable preservation , fossilized by

iron, and present all the characters of their internal structure . T he Ammonites

C E P H AL O P O DA .

N autilus intermedius, S ow .

GA S T E R O P O D A .

Pleurotomaria rotellaeformis, D hr .

C yl indrites fragilis, D ior .

D ental ium E talense, T erq. et P iette .

Discohelix pygmaea, D hr .

L AM E LL I BRAN C H I A TA .

Astarte obsoleta, D icr .

C ardinia concinna, S ow .

crassiuscula, Sow .

Listeri, Sow .

Unicardium cardioides, P hil l .

C ardium Heberti, Tgm.

Protocardia Phill ippiana, c r .

Isodonts ell iptica, c r .

Pholadomya corrugata, c r .

G oniomya heteropleura, Agass .

subrugosa, D hr .

l iasina, Schiibl .

G resslya G alathea, Ag oss.
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L eda Aball oensis, M art .

C ardita Heberti, T erq.

A starte consobrina, C hap . et D ewal .

C ardinia L isteri, S ow .

sublamellosa
,
d

’

O rb.

acuminata, M art .

hybrida, Ag ass .

exigua , T erg.

L ucina arenacea, T erq.

C ardium T erquemi, M art.

N ucula S inemuriensis
,
M ar t.

T erebratula perforata, P iet .

retusa, M art.

P entacrinus tuberculatus, M il l .

M ontlival tia M artini, de From.

Sinemuriensis, d
’

O rb.

T hecosmilia M artini
,
de From.

T HE L IAS AMMONITES .

BRA C H I O P O DA .

R hynchonel la variabilis, d
’
orb.

pl icatissima, Quenst.

EC H IN O D E RM A T A .

Astropecten, sp .

AN T H O ZO A .

Isastraea S inemuriensis, de From.

S tylastraea M artini, de From.

Astrocoenia Sinemuriensis, de From.

SP O N G I A R IA .

P orosmilia M artini, de From. Amorphofungia D umortieri, M art.

FO R AM I
'

N I T E RA .

P lacopsilina Flouesti, T erq . Involutina petrea, T erq.

T he L ower L ias is well developed in the D epartments of the Meurthe and the Moselle,
in the east O f France, in the G rand D uchy of Luxembourg, Belgium, and in the D ep .

Meuse . T he fossils, from its different zones, have been col lected
'

with great care
,
and their

species determined, beautifully figured, and well described by MM . 0 . T erquem and Ed .

P iette in their valuable memoir.

1 In the valley O f the Moselle a great number of Mollusca

have been discovered in the large quarries of the Angulatum
-beds, L e gres d ’H et

tange,
”
which has become famous for its fossil riches. T he authors enumerate 1 5 species

O f plants and 832 species of animals from the zone of Aeg . angulatnm. Of this total 53
are found in the P lanorbis-beds, 21 2, or two thirds, pass into the upper zones, and 1 20

1 “L e L ias inférieur de l
’
est de la France," Mem. de la S oc . Geol . de France

,

’

2c série, tome viii,
1 865 .

L AME L L I BR AN C H IA T A .

Area pul ls, T erq.

S inemuriensis, M art.

. Pinna H artmanni, Z iet.

semistriata, T erq.

Avicula Sinemuriensis
,
; d

’
O rb.

M ytilus Guexii, d
’

O rb.

rusticus , T erq.

L ima edul is
,
d
’
O rb.

gigantea, S ow .

H ettangiensis, T erq.

O strea irregularis, M i mst.
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species appear to be special to the zone O f Aeg . angulatnm,
nearly al l O f which are repre

sented in the G res d
’
H ettange .

”

In Luxembourg the Marne de Jamoigne represents the Angu latum-zone, and beds of
the same age are found in the valleys of the Semois

,
the C hiers, and the Meuse . In

G loucestershire I have seen small specimens, which w ere found near Aust and G loucester .

This zone is -likewise exposed in the north of Ireland, in the remarkable L ias district
near P ortrush .

3 . T H E Z O N E o r A R I E T I T E S BUC KL AN D I .

Sgnongms . Blue L ias,
” W illiam Smith , Memoir to the M ap,

’

1 81 5 . Blue L ias

L imestone
,

”

D e la Beche , G eol . Trans ,

’

2nd series
, vol . ii, 1 829 . G ryphiten

-Kalk

stein,

”

A lberti , D ie G ebirge des KOnig . Wurttemberg,
’ p . 1 21 , 1 826 . L iaskal k,

”

Mandelsloh, G eol . P rofile der schwabisch . A lpen ,

’ p . 28, 1 834 . C alcaire a

G ryphites (pars), D ufrénoy et de Beaumont
,

‘ M em. Soc . G eol . de France,
’ p . 1 96

1 830 .

“ G res de L uxembourg (pars . O malius d
’

H alloy, E lém . de G éologie ,
p . 375 1 835 .

“ G res de Luxembourg,
”

D ewalque,
‘ D escrip . da L ias de la L uxem

bourg, p . 28, 1 857 . P lagiostoma-beds, L ower L ias, Murchison, G eol . of

C heltenham
,

’
2nd ed . ,

p . 49, 1 845 .

“ Arietenkalk,
” Quenstedt, ‘ D er Jura,

’ Table
,

p . 293, 1 857 . D ie Schichten des Ammonites Bucklandi,
” Oppel, Juraformation,

’

p . 35
, 1 856 . Z one ofAmmonitesBuchlancli,

” W right, Quart. Jour . G eol . vol . xvi,
p . 398, 1 860 . Z one de l ’Ammonites Buchlancli,

”

D umortier E tudes P aléont. sur les

Dep6ts Jurassiques du
’

Bassin da Rhone,
’

2e part, p . 6 , 1 867 . D ie Arietenschichten
,

”

Brauns, D er untere Jura,
’ p . 78, 1 87 1 . Z one O f Ammonites Bucklandi,

” Tate and

Blake,
‘ Y orkshire L ias

,

’ p . 54, 1 876 .

T he Buchlancli-zone forms an important subdivision of the L ower L ias . This

series attains a great development in the midland counties and in G lamorgan
,

D orset, and Somerset. T he rocks are characterised throughout by the prevalence of a

number of large Ammonites belonging to the natural group A rietes (von Bach), and
by many L amellibranchiata O f the genera L ima and G ryp hcea . In England it everywhere

consists of beds O f grey-bluish argillaceous limestone , interstratified w ith bands of marl
,

shale
,
and clay of a similar colour . In some parts O f the counties ofWarw ick

, Somerset,

D orset
, and G lamorgan this series attains a thickness of 80 feet.

Gloucestershire and Somersetshire .
— In G loucestershire it was exposed in the deep

cutting O f the D ean Forest Railway at H ighnam, and is seen in the L ias limestone
quarries near Tewkesbury, and in the natural escarpments atFrethern and P urton-on-thc

Severn . In Somersetshire it was sectionised in making the G reat Western Railway

between Bristol and Bath, and probably at no point were the several beds O f the L ima

series better shown than in the cutting at Saltford
,
seven miles from Bristol . My late
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friend, M r. W illiam Sanders, F.R . S madethe following profile duringthe execution of

the work
,
which, together with his notes on the fossils contained in the different strata,

have been kindly communicated by my friend, M r . Etheridge, F.R .S . This section is of

great value, inasmuch as the beds are now partially concealed by cle
'

bris and vegetation,
and the characteristic fossils are no longer found in their

’

respective beds.

S ection of the Buchlancli-B ecls at S a ltford, near Bath, Great Western R ailway .

1

L IT H O L O GY . O R GA N IC R E M A IN S .

Brown gravel ly marl
Beds of laminated shal e and clay
D ark clay, with boulders, and layers S cales of T e tragono lep is .monil zf er , Agaes .

,
and

of septaria at the top and bottom of B elemnites a cu tus, Mi“.

the bed
,
and in the clay between

G rey L ias R hynchonella
'

var iabilis, S C t th

D ark shale Belemnites acutus
,
M ill .

G rey L ias limestone .

D ark shale O strea G oldf uss i, Bronn, A vicula ca lva
,
Schlon . ,

and P ecten tewtorius, S chlot .

G rey L ias A rietites C ong/6 eari, S O W ’ ) and Belemn. aentus
,

M ill .
D ark shale .

Thin l imestone-band .

D ark limestone . N autilus
'

str iatus, Sow . , A r iet. C onybea ri, Sow . ,

and B elemnites acu tus, M l l l .

G rey Lias l imestone L ima gigantea, Sow . , and Sp iriferinaWa lcotti, S ow .

Dark l imestone .

G rey Lias l imestone .

D ark shale .

G rey L ias l imestone .

D ark laminated shale .

D ark grey L ias l imeston e Vertebrae of I chthyosaurus, A r . Buchlandi, Sow . ,

and Spirif erina Wa lcotti, Sow .

D ark shale Ar . Buchlandi, S ow .
,
N autilus stria tus, Sow . ,

and Sp irif erina Wa lcotti, Sow .

G rey L ias

D ark shale .

G rey Lias l imestone

D ark shale

G rey L ias

Dark shales

G rey L ias

D ark shales

G rey L ias limestone .

D ark shales A rietites C ongb ears, Sow .

G rey L ias limestone N autilus striatu s, S ow .

1 T his section shows the relative position of the z ones of A r . Buck landi, A eg . p lanorbis, and A vicula

contorta in this part of the county, and affords a good type fo r comparing these three stages in Somerset

shire with the same groups in other parts of the south of E ngland .

H ybodus cur tus, Agaes .

P ho ladomya g labra , Agass.

N autilus stria tus, S ow . (large), Ar . Brooki i , S ow .
,

and fossil wo od .

A r . C ong/beam, S ow . , and A r . Buchlandi, Sow .

P leurotomar ia simil is, Sow .
,
and L ima g igantea,

Sow .

A r . Bucklandi, Sow . , and P leurotomaria similis,

S ow .
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L IT H O L O GY .

D ark shales

D ark-grey limestones
D ark shales

Dark shales

Bluish l imestone

T hirteen or fourteen l imestone bands
,

with irregular surfaces ; some nodu
lar, with partings of clay and shal e

From sixteen to eighteen beds, compris
ing 20 inches of stone

Fourteen beds of limestone and clay

E ight beds
.

of limestone and clay

Thirteen beds of l imestone and clay ;
the l imestones irregular, water-worn,
and nodular

Dark laminated shales

G rey l imestone .

D ark shales.

G reyish l imestone

T en beds of shales and limestone ; sep
taria in the lower beds.

T hin grey limestone .

T hick dark clay .

T hin band of limestone .

Dark clay .

T hin band of limestone

T hick dark shales.

25 . S ix beds of l imestone, alternating
with six thicker beds of clay

L ight-coloured l imestone .

D ark-coloured shale .

L ight-coloured limestone .

Dark shale .

T hick White L ias
T wel ve beds of White L ias

,
separated

by 1 2 thin bands O f clay
1 0 . Four beds O f l imestone

,
becoming

thin and rubbl ybeneath, and nodular
at the base

C otham marble or L andscape-stone

O R GA N IC R E M A IN S .

P entacrinus tubercula tus, Mil l . (stem) , and
P ecten textorius, Schl oth .

I chthyosaurus communis, C onyb .

G ryp hcea a rcuata , Lamk . , and P entacrinus

tubercula tus, Mil l .

I chthyosaurus communis, C onyb . , and Ar .

C ongbeari, Sow .

P inna H artmanni
,
Ziet.

,
and G ryphcea ar

cua ta , L amk .

L ima p ectinoides, Sow . ,
and C ardinia ova lis

,

S tutch .

P holadomya g labra , Ag .
, Rhynchonel la vari

abilis
,
Schl . , and O str ea G o lolf assi,Bronn .

O strea G oldfussi, Bronn .

P inna H artmanni
,
Z iet. , and Unicardium

cardioides
,
Phil .

P ecten textorius
,
G oldf. , and P holadomya

g labra , Ag . ,
M odiola H il lana

,
Sow .

,
and

A v icula S inemuriensis, d
’

O rb .

Forms the base of the White L ias series .

P holadomya g labra, Ag . , and I/ima p ecti

noides, S ow. , G ryp hcea arcuata, Lam. , and

R hynchonel la variabil is
,
Schl .

P holadomya g labra , Ag . , and L ima gigantea,
Sow .

P ecten tewtorius, Schl . P holadomya g lab

Ag .
,
and P leurotomaria similis, Sow .
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L I ’I ‘B O L O G Y . O E G A N I C R E M A IN S .

Black shales

Band of limestone .

N odular limestone .

Black
,
shales Fishes’ scales ; laye rs of comp ressed P ul

lastra arenicola , S trickl .
D ark l imestone P ecten Valoniensis, D efr . , and A vicula con

torta
,
Portl .

D ark shale .

D ark limestone P ullastra arenicola , Strickl .
.Dark shale . .

G reenish-brown soft marl .
M arlstone .

P ale-bluish clay, with plant-like

Buff-coloured clay.

G rey sandy marlstone,with ferruginous
spots.

L
g
me R egis,

—The Buchlanoli-zone is admirably shown in the coast-section at Lyme

Regis , D orset, both in the C hurch C liffs and at P inhay Bay, where the beds consist O f
'

a . series of grey limestones, from 2 to 1 0 inches . in thickness, varying from earthy to ;

compact, and alternating with marls and shaly beds—either in seams O f a few inches, or

in beds O f many feet in thickness . The foll owing section,
from the lowest stratum on the

shore to Broad L edge, which may be considered the uppermost bed O f the Buchlancli

series, affords a correct view O f the stratigraphical order of these strata at Lyme and of

the fossils they contain . T he profile must be read in a descending order through the

Zurnari and Buchlancli beds towards the Angulatum-zone on the shore .

S ection of the Bucklandi-bedsf romBroad L eclgeto the shore at I/gme R egis.

L IT H O L O GY . O R GA N IC R E M A IN S .

ft . in

Dark-grey limestone . road L edge

or T able-bed

D ark marls and shal es, with bands of

clays

G rey limestone

Dark slaty marlswith indurated bands of 3

imperfect l imestone

I chthyosaur us communis, C onyb . , I . p la ty
odon, C onyb . , A rietites semicostatus, Y .

B. ,
and R hynchonel la variabil is, S chloth .

Arietites Turneri, Sow . , and Fishes.

A rietites T urneri, Sow . and A r . semicostatus,
Y . B.

O L ima gigantea, Sow . , L . antiquata, Sow .
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P A T H O L O GY .

D ark-grey l imestone

Black shales, with pertingen t gypsum

Dark-greyish limestone

D ark shale

Hard grey limestone .
iG rey L edge

D ark shaly marls

G rey limestone

D ark indurated shale

Bluish limestone

Dark shal es
, containing indurated im

perfect l imestone

Bluish limestone

D ark indurated clay

G rey limestone, with the pl ant-bed at

the top
D ark-bluish limestone

D ark shale

D ark-greyish l imestone

D ark shale

G rey l imestone

Dark

Dark greyish limestone

Hard shal e
,
forming Quick Ledge

Blue l imestone

Dark shale

C oncretionary limestone (surface mam

mil lated)
D ark-grey shal e

G reyish l imestone

D ark indurated shal

H ard grey l imestone

O E G A N I C R E M A IN S .

A egoceras angula tum,
Schloth .

L ima g igantea , S ow . , and L . antiqua ta , Sow .

A egoceras angula tum, Schloth . (large speci

mens with smal l G ryphaea adherent) .
G ryp haea arcua ta, L am .

,
smal l and dwarfed .

L ima g ig antea, Sow .
,
and L . antiqua ta , Sow .

T he shingle of the shore covers the lower beds of the Angulatum series.

C oast of G lamorganshire .

—In G lamorganshire there is an extensive exposure of the
B uchlana

’
i-beds for the distance of sixteen miles along the coast, from P enarth H ead,

L ima gigantea, Sow . ,
L . antiquata , Sow .

,

and R h/ynchonel la variabi lis
,
S chloth .

I chthyosaurus communis
,
C onyb . (in the

fire-stone beds west O f the C obb) .
L ima g ig antea , Sow . , L . antiquata , S o

and Rhynchonella variabilis
,
S chloth .

G ryp haea arcua ta
,
L amk.

fi n-spines of H ybodus, R h/gnchonel la varia
bilis

,
Schloth, and P entacrinus ta berou

latus, M ill .

I cthgosaurus p la tgocl on, C onyb .

Spines of P seudo-diadema , and other E chi

nidce .

I chthyosaurus p la tgodon, C onyb.

G ryp hma arcua ta
,
Lam .

,
R hynchonel la var i

abilis
,
Schloth

,
and L ima antiqua ta , Sow

I chthyosaurus communis
,
C onyb . , I . p la tg

odon, C onyb .
, P entacrinus tubercula tus

,

M l l l . , and Diana g ig antea , Sow .

G ryphaea arcua ta
,
L am . , and fragments of

P entacrinus tubercula tus, Mill .

O top teris obtusa, L . H . ,
and A raucarites

p eregrinus, S ternb .

,
in the plant-bed .

A rietites C ongbeari , S ow . , and R hgncho

n el la variabil is, Schloth .

Gryphaea arcua ta , Lam .

Ar ietites Buchlandi, Sow . , and A r . roti

f
’

ormis
,
S ow .

I chthyosaurus tenuirostris, C onyb .

I chthyosaurus communis, C onyb .
,
skull s and

bones of other species, with Rhynchonel la
bariabil is, S chloth .

I chthyosaurus communis, C onyb .
,
and I . ih

termedius, C onyb .

Arietites Buchlanoli, Sow and L ima

g igantea , Sow .

G ryp haea a rcua ta , L am. , and e gnchonella

variabilis
,
S chloth .
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by Barry Island, Aberthaw, and D unraven C astle, to the mouth . of the River Ogmore,.

where the L ower Lias rests on highly inclined beds of C arboniferous L imestone . T he

strata laid bare by the sea are chiefly those containing L ima g igantea and Grypha e

arcuata . At C owbridge the same stratigraphical condition is O bserved, and
'

the L ower "

L ias is here seen resting on C arboniferous L imestone . At P enarth H ead, however, the
relation of the Buchlana’i to the P lanorbis and Avicula c

‘

ontorta beds is much better seen
than at any other part O f the G lamorganshire coast .

T he R ev . J . E . C ross, has described the L ias beds O f N orth-west L incoln
shire

,

1
which have recently been laid Open by the extension O f railways and searchings

for Ironstone,
'

and from his interesting and instructive paper I have deduced the
following results .

A generalised
7

p rofi le of the L ias heels of N orth-west L incolnshire .

H onrz orxs.

UPPE R L I A S .

M ID D LE L IA S
M A R L STO N E .

M ID D L E L IA S .

M AR L S .

M ID D L E L I A '

s .

IR O N STO N E .

Owgnotus and

r aricosta tus z ones .

L IN C O LN SH IR E O O L ITI C L IM E STO N E .

Blue shale with moulds

of
'

Ammonites of the

falcifer type, 60 feet

thick .

Hard
,
light grey lime

stone, weathering to

brown l ronstone with
R hynchonel lae, 8 feet

thick .

‘

Blue clay with cement

nodules t hroughout,
containing A egoceras
cap ricornus, 66 feet

thick .

T he Ironstone P ecten
bed

,

shel ls
,
4 feet thick .

Blue M arls of the

L owerL ias
,
containi-ng

different z ones of life,
90 feet thick .

1 Quart. Jour . G eol .

crowded with

PA L E O N T O L O G Y .

'

H arp oceras serp entin/um,
Lytoceras cornucop ice .

Ama ltheus sp inatus, Avicu la eggnip es, Terebra tula punc
ta ta , R hynchonel la tetraedra, Spirif erina rostra ta .

A egocerasH enleyi cap ricornum,
B elemnitesf ramil losus,

P lica tu la sp inosa , A vicula incequiva lis, N ucula com

p lanata, L ima acuticos
'

ta, Rhynchonel la v izriabilis .

A eg . arma tum,
A eg . stria tum,

B elemnites elonga tus, C ar

dium multicostatum,
C . hybrida , M yacites unionides

,

T ancredia liassica, P ecten laevis, in great numbers and
of good siz e .

I

A egoceras B irchii, Ama ltheus onynotus, A rietites rari

costa tus
,
A eg . T ag lori, A eg

'

. L oscombi, A eg . natria',
B elemnites p awil losus, B . c lava tus, G ryp haea M acau l

lochi
,
T erebratu la numisma lis, P inna f o lium, P hola

vol . xxxvi, p . 1 1 5, I875 .

’
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H O E I z O N . P E T R O L O G Y . P A L E O N 'I‘O L O G Y .

Bl a ck , c rumbl in g A rietites C onybeari, E ucyclus elegans , R issoa nana
,

shales
,

covered by T u rbo p hilemon, D iscohelia: Opp eli, D . stria ta
,
T an

L OWE E SE R I E S . thin
,

earthy, shelly eredia ova ta, P hicatu la biasino , R hyn . p licatissima,
l imestones, 1 9 feet M ontliva ltia B aimei, G a leolaria socia lis .

thick .

Soft blue shales
,
w ith Arietites bisulca tus

, A egoceras Oharmassei, C ryp taenia

rows of smal l l ime so larioides
,
Turbo solarium, C erithium g ra tum, T urr i

stone nodul es in the tel la D unkeri, L ima g igantea, Unicardium cardioid es,

M I DD L E SE R I E S . upper part, friable C ardinia crassiuscula
,
C . concinna, C . L isteri, H ip po

shales, with shelly podium p onderosum,
G ryphaea arcua ta , L ucina lim

bands, thickness 93 ba ta, P ecten textorius, M ontliva l tia G uettard z .

E arthy limestones, and Ar ietites T urneri
,
A . semicosta tus, A . S auz eanus,

calcareous shales, B elemnites acutus
,
B . inf undibulum, C ardinia L ister i,

UPPE R S E E l E s. with agillaceous beds, G ryphaea arcua ta, I/ima g igantea , P ecten T hiol lieri,
thickness about 66 M anatis iq uivalvis

, Sp irif erina Wa lcotii, A crodus

feet. nobilis ,

P alaeontology of the Buchlanrli Z one
“

.

RE P T I L I A .

Ichthyosauruscommunis, C onybeare . Ichthyosaurus platyodon, C ong/b.

intermedius
,
C onyb. tenuirostris, C onyb.

P I S C E S .

Ichthyodorul ites of Hybodus reticulatus, Agoss . ,
and teeth O f Acrodus nobilis, Agoss.

C E P H A L O P O D A .

Ariétites Bucklandi, S ow . Aegoceras C harmassei, d
’
O rb.

bisulCatus
,
B rug . Amaltheus G reenoughi, S ow .

l

C onybeari, S ow . N autilus
'

striatus, Sow .

Sauz eanus, d
’
O rb. Belemnites acutus, M il l .

semicostatus, Young pencil latus, S ow .

Brooki
,
Sow . calcar, P hil .

Scipionianus, d
’
O rb. infundibulum

,
P hil .

rotifOrmis, S ow .

Pleurotomaria simil is
, Sow .

Hennocqui,
'

T erq .

concave, M art.

tectaria, T a te .

C ryptaenia solarioides, S ow .

rotellaeformis
, D un/c.

A ctaeonina, fragilis, D unh.

Sinemuriensis
, M art.

T urbo solarium, P iett.

G A ST E R O P O DA .

T urbo phil emon, d
’

O rb.

reticulatus, M oore.

Wilsoni
,
T a te .

Rissoa nana M ar t .

Phasianel la M orencyana, P iette .

P itonel lus sordidus, T a te .

E ucyclus elegans, M ilnet.

selectus, C hap . D ewa lq.

T rochus R edcarensis, T ate .
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C himnitz ia C ollenoti, T erq . P iet .

unicingulata, T erg .

C er ithium gratum, T erq .

S emele, d
’

O rb.

T urritel la Z enkeni, D unh .

O strea semipl icata, M itnst.

P ecten calvus, G oldf .

textorius, S chol th.

T hioll ieri, M art.

punctatissimus, Quenst.

lunularis
,
R oemer .

L ohbergensis, E mmerich.

L ima Hettangien sis, T erq .

gigantea, S ow .

succincts , S chloth .

pectinoides, S ow .

Limen Blakeana, T a te .

M onotis papyria, Quenst.

inaequivalv is, S ow .

G ervill ia Hagenovii, D unk .

P erna infral iassica
, Quenst.

P inna H artmanni, Z iet .

Inoceramus pinnaeformis, D un/r.

M acrodon pul lus, T org

naviculus
, T org. P iet.

H ettangiensis, T erq .

L eda C alathea
,
d

’

O rb.

R enevieri
,
O pp .

texturata, T erq . P iet.

subovalis, G o ldf .

BR A C H I O P O D A .

SpiriferinaWal cotti, S ow . D iscina Holdeni, T a te .

Rhynchonel la plicatissima, Quenst .

D itrypa globiceps, Quenst.

capitata, P hi l .

quinquesulcata, M unst .

O phiura, sp .

C idaris E dwardsn
,
Wr ight.

H imipedina T omesii, Wr .

AN T H O ZO A .

Septastraea M urchisonae, Wr . M ontlival tia G uettardi, B lainv .

M ontlival tia H aimei, C hap .

Foreign C orrela tions — L eopold von Buch
1 long ago remarked that the Ammonites

1 D 1e Ammoniten
,

’

Akademie der W issenschaften, P hys. Abhandl ., p . 142, 1 830 .

T urritel la regularis, T erg. <3” P iet.
D unkeri, T erq.

D iscohelix O ppel i, M a rt .

striata, P iette .

N atica purpuroidea, T a te .

L AM E L L IBR AN C H IA 'I ‘A .

N ucula navis, P iette .

M odio la H illana
,
S ow .

laevis, S ow .

bifasc iata, T ate .

Protocardia Philippians , D unh .

C ardita H eberti
,
T erq .

C ardinia crassiuscula, Sow .

concinna, S ow .

Listeri
,
S ow .

Astarte obsoleta, D unk .

cingulata, T erq.

T ancredia ovata
,
C hap . D ewa lq .

apicistria, R olle .

Lucina l imbate
,
T erq . P iet.

H ippO pO dium ponderosum, S ow .

M yoconcha, psilonoti, Quenst .

Unicardium cardioides
,
P hil .

G resslya G alathea, Agoss .

P leuromya l iasina, S chlub.

crassa
,
Agass .

B unkeri, T erq .

Pholadomya glabra, Ag ass .

Homomya ventricosa, Ag oss .

G oniomya heteropl eura, Agass .

Serpula l imax, G oldf .

defiexa
,
P hil .

G aleolaria socialis, G oldf .

E C H IN O D E RM A TA .

Pentacrinus basal tiformis, M il l .

tuberculatus, M il l .

H olothuria spines
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of the Family Arietes are in general found together in great numbers ; whole strata are

sometimes composed of them , and they often grow to a very large size, from one to two

feet in diameter . They are exclusively and only special to the L ias formation, and

particul arly in the lower beds thereof, wheremany different species are found . It is

still remarkable that this group stands whol ly isolated from al l the others,
”

and is well

represented by A rietites Buohlan
‘

cli, C onybea ri, rotif ormis, stellarie, semicostatus . In

North G ermany the A rietenschichten are wel l developed
,
and very rich in organic

remains, as at O rsleben and near H arzburg, where the Bisu lcatus-beds are worked for

ironstone . At SOlenhai, near L iebenburg, and Falkenhagen ,
near Rischenau, the hydrau lic

limestone marls are found w ith A rietites bisulca tus and G ryp hma arcuata in great numbers .

In South G ermany, inW iirttemberg, the Bucklandi-beds are developed near Stuttgart,
where they repose on the Angulatum-beds

,
which are worked atVaihingen for hydraulic

limestone in these Pflastersteine are found large sp ecimens of A . angulatum. For one of

these
“

fossils
,
thirteen inches in diameter

,
I am indebted to my friend P rofessor Fraas .

T he twenty feet of A ngul aten-Schichten are overlain by a thin seam of yellow clay, on
which rests hard

,
dark-coloured

.

limestone containing A rietites Buchlancli, C onybeari,
bisulcatus, obliguicostatus, G ryp haea arcuata , and numerous other Mollusca

,
so that the rock

is completely composed , as in several specimens before me, of
'

shelly organic remains. T he

Bucklandi-beds are only
.

about three feet thick, but very fossiliferous, and the Museums

of S tuttgart and T iibingen contain extensive suites oi
_

fossils from these beds. In

Baden the L ower L ias is found at Malsch and Oestringen,
in the L angenbriick Jura,

where the P lanorbis-beds are overlain by the thick, hard , blue l imestone of the Bucklan di

beds, the Angulatum series being here almostabsent. A rietites Buchlana
’i
, A . sp iratis

simas, A . T arneri, G ryp hma arcuata , L ima H ermanni, L . g igantea , L . p uncta ta , P ecten

temtorius, P enta crinus and Sp irif er tumia
’
us, are the leadingfossils here .

In the Breisgau Jura the L ower L ias is represented by the Bucklandi
-beds, where

the same species are found as at Malsch .

In the Swabian Jura at Ku ssaburg the black bituminous limestone
’
charged with

pyrites are overlain by bluish-grey thick limestone
,
extremely rich in organic remains .

A egoceras angulatum, Arietites Buchlanrl i, C onybeari, S auz eanus, Turneri, Kr ia
’ion,

raricosta tus, N autilus striatus, P leurotomaria similis, C a rdinia concinna , C . crassiuscula ,
L ima gigantea , L . H ermanni, G ryphaea arcuata , P ecten temtorius, Sp irif erina Wa lbotii,
P entacrinus tubercula tus, Mill . , are the fossils in these beds.

F . Ritter von
_

H auer, in his classical monograph
“ Ueber die C ephalopoden aus dem

L ias der nordOstlichen A lpen,
” 1 has given beautiful figures and most accurate descriptions

o f some O f the most characteristic species of Ammonites from
'

the Bucklandi-bedsof the

Eastern A lps, where these shells lie in a red-coloured limestone ; we here find Ar .

rotif ormis, A . C onybeari, A . bisu lcatus, A . sp iratissimus, and A . tardiorescens, var. of

C onybeari, A . Kria’ion, A . stellaris, A . liassi ons, A . hungoricus, A . N odotianus, A .

multicostatus. A ll of these are well recognised formsof Bu ckl and
'

i-zone .

I

1 D enk . Kaiser,
‘ Akademie der W isserischaft,

’ Wien, 1 856 .
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In Luxembourg the L ower L ias iswell developed, and the Bucklandi-beds represented
’by the upper portion of the G res de Luxembourg . This formation has received different
names by different authors ; it is the

“ C alcaire sableux ”

of Boblaye, the
“ grim de

L uxembourg of O malius, the
“ Steininger ”

of D umont, the “
C alcaire sableux ”

of

Sauvage and Buvignier, the
“ L ias a

”

O f Quenstedt, the
“
unterer lias Sandstein of

Roemer
,
the Q uadersandstein (pars) of some G erman authors, and the G rés liasique

«of T erquem,
with the G rés d

’

H ettange . In France, in D epartment of the Moselle
,
the

Bisulcatus or Bucklandi-beds have been diligently studied by MM . T erquem and P iette,
and the fruit of their labours is given in detail in their able w ork quoted already, in

w hich the follow ing species of C ephalopoda are catalogued from the Bisulcatus-beds
—Arietites bisulcatus, A . Kria’ion , A . C onybeari, A . obtusus, A . Birchii, A . lacuna tus,

A . Boucaultianus, A . L aigneletii, A . centa urus, A . cap rotinus, A . H agenovi, A . raricos

ta tus, A . laevigatus, A . sinemuriensis, N a utilus striatus, N . S chlumbergeri, B elemnites a cutus .

Besides these there are 60 species O f G A S T E R O P O D A , 1 06 species of L AM E L L I BR AN C H I ATA ,

1 1 species of BRA C H I O P O D A , 8 species of A N N E L ID A , 6 species of P O LYZO A , 1 2 species of

E C E IN O D E E M AT A , 3 species of C RUST A C E A , 1 5 species of AN T H O ZO A , 20 Species of FO RAM I

N I FE R A ,
and 3 species O f P lants. Of this total 1 77 are found in lower zones, 57 are

special to the Bisulcatus-beds, and 1 40 pass into the upper stages of life .

In the C Ote d
’

O r M . C ollenot
,
in his ‘ D escription G éologique de l

’

Anxois,
’
has given a

section of the Lower L ias,
'

which shows the sequence of the beds near Semur .

T he upper series represent the zone of A . B irchii .

T he m iddle do . do . A . Buchlancl i .

T he lower do . do . A . S cipionianus .

T he last rests upon the Angulatum-beds or the “ Foie de Veau, and the follow ing

P alaeontological list has been made w ith great care from the beds . 1 had the privilege ,
through the courtesy of MM . C ollenot and Bréon, of examining all the species obtained

therefrom
,
and contained in the Semur Museum .

l

L ist of the Fossils of the B uchlanoli-becls in the C ote cl O r, France .

C E P H AL O P O D A .

Arietites S crpionianus, d
’

O rb. Arietites coronarius, Quens t.

H ehli, R eg/nee .

viticola, D umo rt.

R ouvillei, R egnés .

S chlombachi, R eynés .

C harmassei, d
'

O rb .

D elmasi
,

'

R egnés .

S cylla, R eynés .

circumdatus, M a rt .

C ollenoti, R egnés .

rotiformis
,
S ow .

rotator, R egnés .

obesos, R egnés.

bisulcatus, B rug .

Vercingetorix, R eg/ace.

Bucklandi, Sow .

S inemuriensis
,
d
’
o rb.

striarius, Quenst .

mandubius, R eynés.

D etfneri, Opp .

d
’

all
’

E rae, R egnés.

T erquemi,R eynés.

P etri, R eynés.

1 ‘ D escription G éologique de l
’
Auxois,

’

p . 226 ibid . , p . 235
,
1873.
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Arietites C onybeari, S ero .

C onybearoides, R egnés .

A ussoniensis
, R egnés .

Gmuendensis
,
Opp .

compressarius, Quenst .

G audryi, R eynés .

S auz eanus, d
’

O rb.

subtaurus, R egnés .

geometricus, Opp .

falcarius
, Quenst .

ceratoides, Quenst.

Bircbii
,
S ow .

obtusus
,
S ow .

stel larie, S ow .

L ittorina elathrata, D esh .

Bull a Flouesti
,
D eslong .

T urritel la D unkeri, T erq .

Phasianella M orencyana, P iet .

T urbo decoratus
,
M a r t .

phil emon
, d

’

.
O rb.

C erithium verrucosum,
T org.

Semele
,
ol

’

O rb.

P leuromya, sp .

Pholadomya Vol tzn, Agoss.

ventricosa, d ’

O rb.

rhombifera, Agoss .

Idea, ol
’
O rb .

G oniomya Sinemuriensis, d
’
O rb.

T ancredia, 4 species .

I sodonta E ngelhardi, T erq.

P anopaea striatul a
,
ol
’
O rb.

liasina, cl
’

O rb.

Thracia
,
sp .

Lyonsa, sp .

Arcomya, sp .

Astarte, 2 sp .

C ardinia L isteri
, S ow .

hybrida, S tuchb.

E veni, T erq .

angustata, Agass.

lanceolata,S tuchb .

C O pides, T erq .

insignis, M art .

M actrdmya, sp .

G A S T E R O P O D A .

Pleurotomaria M artiniana, d
’

O rb.

H ettangiensis, T erq .

M o sel lans, T erq .

Vanderbachii, T erq .

M arcousana, d
’

O rb .

gigas, D eslong .

H el cion
,
sp

L AM E LL IBRAN C H I AT A .

Arietites J’E duensis
,
al

’

O rb.

Breoni, R egnes .

raricostatus
,
Z iet .

rariSulcatus, Quenst .

Amal theus oxynotus, Quenst .

L otharingus, R eynés.

Aegoceras Boucaul tianum,
d
’

O rb.

Amal theus G uibalianus, d
’

O rb.

Arietites N odotianus, d
’

O rb.

debil itatus, R eynés.

Bochardi, R egnés .

Brookii, S ow .

L andrioti
,
d
’
O rb. ,

and others.

N ucula, sp .

P sammobia
,
sp .

Pinna Hartmanni, Z iet.

fol ium, P hil .

Avicul a Sideloci, M art.

sinemuriensis, d
’

O rb.

M ytilus G uexu , d
’

O rb.

Inoceramus, sp .

Lima antiquata, S ow .

gigantea, S ow .

E rosne , d
’

O rb.

punctata, S ow .

H ettangiensis, T erq.

Pecten H elh ii, d
’

O rb.

dispar, T org.

textorius, S chloth.

H innites l iasinus, T erq .

O strea mul ticostata, M unst.

G ryphaea arcuata, L amh.

M accul lochii
, Sow .

obliquata, S ow .
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BR A C H I O P O D A .

S piriferina pinguis, Z i et . T erebratula cor . , L amh .

Wal cotii
,
S ow . punctata, S ow .

Rhynchonel la variabil is, d
’

O rb. indentata, con Buch .

T erebratula perfo rate, P iet .

EC H I N O D E R M A T A
,
P O L YZO A , AN T H O ZO A .

P entacrinus tubercul atus, M il l . C idaris, sp .

N europora mamil lata, de From. M ontlival tia S inemuriensis, de From.

FO R AM IN I FE R A , 1 5 species .

4 . T H E Z O N E o r AR I E T I T E S TO R N E E I .

Synonyms . H auptpentacrinitenbank des untern L ias, Q uenstedt, Flozgeb .

’

p . 1 52, 1 843 . Lumachelle de P entacrinites basa ltiformis,
” Marcou ,

‘ Jura salinois,
’

p . 47 1 846 . D ie Schichten des P entacrinus tuberculatus Oppel, Juraformation,

’

p . 44 ,

1 856 . T uberculatus-bed,
” Wright

,
Quart. Journ . G eol . vol xiv, p . 25 1 858 .

Marne de Strassen,
”

D ewalque et C hapa is, Fossiles de Luxembourg,
’

1 853 : Z one of

Ammonites T urneri,
” Wright, Quart. Journ . G eol . vol . xvi

,
p . 403, 1 860 .

This subdivision of the L ower L ias forms a well-marked zone of life . T he beds

c onsist of light-coloured argil laceous limestone, of hard greyish limestone or of deep-blue

shelly, indurated shale
,
interstratified w ith beds of dark-coloured clay . Many of the

s labs of limestone are covered with shells and portions of the stem and side arms of

P entacrinus tubercula tus, Mill . From one of these slabs
,
collected at Frethern or

P urton, in G loucestershire, Miller
’

s original specimen of this C rinoid w as O btained .

G loucestershire and Warwichshire .

—T he Turneri zone w as exposed at Bredon ,
in the

deep cuttings of the Bristol and Birmingham Railway, from whence my type specimen

(P l . XII) was O btained . In the Vale of G loucester portions of these beds are sometimes

laid open in making drains, as at Badgeworth and H ardwick ; and many fine slabs are

occasionally procured from the Severn section at P urton . I know o f no locality in

G loucestershire, where the entire series is shown . M y late friend, D r . Oppel,
1
referred the

Saurian beds of Brockeridge C ommon to this zone . This I have shown,
at p . 1 7 , to be

an error, as the Brockeridge C ommon
-beds form a portion of the zone of A egoceras

p lanorbis, whereas the Fish and Saurian beds at Lyme Regis, with which be identified

the Brockeridge
-beds

,
certainly belong to the zone of Arietites Turneri, as the following

section indicates . In Warw ickshire the Turneri beds constitute the base of what is

called in that county the C ardinia-series ; in these are included all the strata of the

L ower L ias between the Turneri and raricostatum beds, characterised by different
forms of the genus C ardinia .

1 D ie Juraformation
,

’

p . 49, 1856 .
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D orsetshire—At Lyme Regis the Buchlancli series is overlain by thick beds of clay

and slaty marls containing many Enaliosaurian skeletons, with numerous Fishes, in fine

preservation ; these strata are known to local collectors as the Fish and Saurian-beds.

T he magnificent specimen of I chthyosaurus p la tyodon, C onyb .
, now in the British Museum,

came from this clay, as proved by the impressions of Arietites semicostatus seen on the

matrix . This thick clay-bed is underlain by a thin band of greyish-limestone, in which

A r . Turneri is found . T he follow ing section at Lyme Regis shows the sequence of the

T urneri beds at that locality in a descending order .

S ection of the Z one of A rietites T urneri a t Lyme R egis .

L IT H O L O GY . O R GA N IC R E M A IN S .

ft . in .

T hick l imestone
,
Broad L edge 3 6 I chthyosaurus p la tyodon, C onyb . ,

I com

Black sha les, w ith bands of brown clay . munis, C onyb . , A rietites semicosta tus,
Saurian and Fish-bed 18 0 A r . T urner i, Sow .

,
and Fishes .

G reyi sh, hard, shelly l imestone O 4 A r ietites T urneri, S ow .
,
and A r . semi

costa tus, Young and Bird .

D ark shales, with indurated bands of

imperfect l imestone

G reyish limestone L ima gig antea, Sow . , L . antiqua ta , S ow .
,

and R hynchone l la variabil is
,
S chlo th .

Beds with A rietites Buchlandi and L ima g igantea . (See p .

Fossils of the Z one of Arietites T urneri.
1

Ichthyosaurus platyodon, C onyb. (British

M useum) .

intermedius
,
C onyb. (War

wick M useum) .

communis, C onyb. (British

M useum) .

Arietites T urneri, Sow .

semicostatus, Young Bird .

Bonnardi, d
’
O rb.

T urbo solarium, P iette .

L ima punctata, S ow .

gigantea, S OW .
‘

pectinoides, Saw .

1 I have omitted the Lias Fishes found at Lyme R egis, as there is some doubt about the beds from

which the different species were col lected a large majority of them,
however, I believe, were obtained from;

this z one of life.

Cdrdinia oval is, S tutch .

O strea G oldfussii, Bronn .

Avicula inaequival vis, S ow .

P ecten textorius, S chloth .

glaber, H ehl .

Astarte obso leta, D unh.

C renatula, D ov . sp .

P licatula spinosa, Sow .

G ervill ia H agenovii, D un/c.

G ryphaea arcuata, L am/c.

C idaris E dwardsn ,
IVr .

P seudodiadema spines.

Pentacrinus tubercul atus, M il ler .
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5 . T H E Z O N E or AR I E T I T E S O BT USUS .

Synonyms. Marston-Marble,
”

Sowerby, M in . Suppl . Index, vol . i , 1 81 2 .

Indurated marl and limestone-beds,
”

D e la Beche,
“ Section,

”
&c . ,

‘ G eol . Trans ,

’

2nd ser .
,
vol . ii

,
pl . iii, 1 823 .

“ T urnerthone, Quenstedt,
‘ Flo zgeb . Wiirttembergs,

’

p . 1 57 , 1 843 .

“Ammonite-bed (L ow er L ias), Murchison,
‘ G eol . of C heltenham,

’

2nd edit. , p . 42, 1 845 .

“ Sable d’Aubange
”

(partie D ewalque et C hapuis,

Luxembourg
,

’ p . 1 2, 1 853 D ie Schichten des Ammonites obtusus,
” Oppel, Jura

formation
,

’ p . 50, 1 856 . G rés de Virton (partie D ewalque ,
‘ L ias de

L uxembourg,
’ p . 48, 1 857 . Z one of Ammonites obtusus,

”

'

W right, Quart. Journ .

G eol . xvi, p . 404, 1 860 .

G loucestershire and Warwichshire .
—T he beds constituting this zone are w ell developed

in the Vale of G loucester, and were exposed in cutting the Bristol and Birmingham

Railway, near Bredon,
from whence the best collection of the fossils from this zone

in the Midland C ounties was obtained . T he rocks consist of dark-grey and bluish shales

and clays
,
w ith irregular and inconstant beds of dark-grey argillaceous limestone, the

shales being in part nodular and laminated, the clays thick and tenacious, and the nodular

portions of the shales very fossiliferous . Several of the A rietites obtusus and A rietites

stellaris had their shells well preserved, and the outer layers of the same were adorned with

numerous parallel
,
longitudinal

,
spiral lines, consisting of punctuated elevations, which

extend along the sides, dip into the depressions, and r ise on the central elevation of the

siphonal area . This ornamentation is limited to the external lamina of the shell, as no

impression of it is left on either the nacreous layer or the mould . I have rarely found these

punctuated lines so w ell preserved as in the specimens I have figured of A rietites obtusus,

from Bredon and Lyme, and in the remarkable specimen of A rietites stellarie, from

Lyme, preserved in the original Sowerbyan C ollection now in the British Museum . So

seldom is this specific shell-structure observed that many palaeontologists deny its

existence in these species
,
but after the figures I have given all doubt upon the subject

must be removed . In Warwickshire this zone forms part of the C ardinia-bed and

contains some very fine specimens of A rietites obtusus
, A r . multicostatus, A r . B rachii,

and A r . Sauz eanus
,
d’O rb.

D orsetshire—At Lyme Regis the O btusus-zone attains a considerable thickness, and

is well shown in the coast-section . T he strata rise on the shore about half a mile west

of C harmouth, and consist of thick beds O f dark marls, which rest upon the table o bed

formed by Broad L edge . T he lower part of the marls contains numerous compressed

Aegoceras Birchii, Sow . , and layers of nodules forming cement-stones. Above these
succeed shales and clays, thin bands of limestone, and thick beds of shale and marls with
mudstones . Above these again are inconstant bands of limestone containing septaria,
in which gigantic examples of Arietites obtusus, A rietites stellarie, and Arietites Broohii

are found . T he following section shows the relative position of these beds.
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S ectionfrom Broad L edge to C ornstone L edge, near C harmouth.

L IT H O L O G’Y . O R GA N I C R E M A IN S .

Dark-grey limestone . C ornstone Fishes in fine preservation as P achgcormus, Al ch

L edge . modus
,
D apedius, A crodus, H ybodus, &c .

D ark-bluish marls 20 0

Dark-greyish l imestone O 10 I chthyosaurus p la tyodon, C onyb . , and I . inter

medius, C onyb . A egoceras Birchii, Sow .

D ark clays,
Dark l imestone, with nodules and N autilus stria tus, Sow . , A rietites D rooki t , Sow .

,

and A rietites stel laris, S ow . (v ery large) .

D ark shale . D apediusp unctatus, D ap edius C olei, Ag .

D ark l imestone . Upper C ement

bed 3 0 D ap edius granula tus . E chmodus pustu la tus, A g .

D ark shal es
, contaifiing riiudStOne

.

no 9 0 S cel idosaurus H arr isonii, O w en . I noceramus

dul es at the base . p inneef ormis . L ep idotusfimbr iatus,Agaes.

Thin band of l imestone. The
N

“Penta
-crinite bed E wtracrinus Briareus, M ill .

D ark shales . 4 0 A rieti tes stel larie . A r . semicosta tus .

D ark l imestone .

F
'

1 d e
2 0

D ark shal e .

Ire e g 4 0 C hondrosteus acip enseroides, Agass .

D ark l imestone . 2 O C hondrosteus, L ep idotus, C onodus ferow, Ag .

D ark shale .

D ark limestone Split-ledge 2 0 Aegoceras p lanicosta , Sow . , and A rietites Smithi i ,
A r . obtusus, S ow . , L ep idotus rugosus, Ag .

D ark shales 5 O Saurian skel etons . Fishes .

G reyish l imestone crystal lised forming A r ietites obtusus, S ow . , and A egoceras Birchi i ,
the T ortoise-ammonites Sow .

Dark marls
,
with nodular masses . T he T he nodules contain Saurian remains . P enta

l ower C ement-beds &c . &c . 30 0 cr inus, Sp . , I chthyosaurus p la tyodon .

D ark indurated shale and l imestone . T his bed overl ies the L ima-series east of L yme
“ Broad L edge,

”
4 0 R egis .

T he N ut rocks 3 0 Aegoceras B irchi i , So

Zone of Arietites T urneri .

Saurian Skeleton .

T he O btusus-zone attains a thickness of from 80 to 1 00 feet its actual measurement

is a matter of difficulty
,
the marls having covered up the bands of limestone .

In the lower marls are many compressed specimens of Aegoceras Birchii, which fall to

pieces when removed from the matrix . H igher up (No . 1 7) this Ammonite is found in

fine preservation,
with Arietites obtusus . H ere the shells are replaced, and their chambers

filled, with crystallised carbonate of lime . These beautiful specimens are the Tortoise

ammonites of local collectors . About 40 or 50 feet above the latter an irregular band

O f limestone (5) is seen projecting from the cliff, containing nodules with very large

specimens of A rietites obtusus, Sow .
, A rietites stellarie, Sow and Arietites Broohii, Sow .

Most of the nodules have a septarian structure, the veins of spar intersecting and

distorting the fossil contents of the bed .

Below the ammonitiferous nodules (5 of the section) other bands of clay and marl

(6 to 1 4) succeed . In one of these (9) are. thin,
wide-spread layers of C rinoidal lime

stone, O u the surface of which magnificent specimens of Fr tracrinus Briareus, Mill . , are
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found, with their plant-like arms laid out in all directions, and generally coated w ith

ferric disulphide . T he remarkable L iassic D inosaurian S celidosaurus H arrisonii, O w .
,

so ful ly figured and ably described by my friend P rofessor Owen,
in the P alason

tographical Society
’
s volume for 1 859 , was discovered some years ago by M r. Samuel

C larke , of C harmouth, in the dark shales of bed N o . 8 , above the mudstones .

Fossils of the Z one of Arietites obtusus at Lyme R eg is .

Ichthyosarus platyodon, C anby . Arietites stel larie, S ow .

S cel idosaurus H arrisonii, O wen . Sauz eanus, d
’

O rb.

D apedius granulatus, Agass. Aegoceras planicosta, S ow .

P achycormus heterurus, Agassiz . Birchii, S ow .

ZE chmodus Leachi, E gerton. N autilus striatus, S ow .

L epidotus rugosus, Agassiz . Belemnites acutus,.M il l .

C ondostreus crassior, E g erton .

Arietites obtusus, Sow .

Brookii, S ow . E xtracrinus Briareus
,
M il l .

P leurotomaria similis
,
S ow .

Inoceramus pinnaeformis, D unk .

Foreign C orrelations— T he zone of A rietites obtusus is developed in G ermany
,

although this Ammonite appears to be rare . Some O f the specimens I saw in the collections

had been mistaken for A rietites Turneri and were labelled as such . In North G ermany

argillaceous beds, with Aegoceras p lanicosta , Sow . ,
and A eg . z iphus, H ehl . , representing

this zone, are found resting on Arietenschichten in several localities, as near H arzburg
,

L iebenburg, H ildesheim, Jexheim, G oslar, the M arkoldendorfer Mulde
,
near S teinberg,

Falkenhagen, and the E mpelder Z iegelei, near H anover .

In South G ermany the zone is developed in Swabia, at the foot of the A lp

from Boll towards R andern . Arietites obtusus, Sow 18 found likewise near Betzingen
,

Balingen, and Aselfingen .

Fossilsf rom thep lanicosta-beds of N orth Germany the obtusus-beds of E ngland .

Arietites obtusus, S ow . L ucina problematica, T erg.

Sauz eanus, d
’

O rb.

‘ M odiola scal prum, S ow .

Aegoceras planicosta, S ow . Avicula inaequivalvis, S ow .

z iphus, H ehl . G ervill ia o lifex, Quenst .

tamariscinum,
S chlon .

Belemnites acutus, M il l .

Hydrobia cerithiiformis, P iette .

T urritel la undulata, Benz .

T urbo paludinaeformis, S chubl .

C ryptaenia expansa, Sow .

D ental ium E talense, T erq .

C ylindrites fragil is, D unh .

P l euromya liasina, S chubl .

G oniomya heteropleura, Ag ass.

Pholadomya corrugata, Dun/c.

Protocardia oxynoti, Quenst.

P erna Fel lati
,
D umort .

C ucullaea M iinsteri, Z iet.

L eda complanata, S ow .

Lima gigantea, Sou) .

pectinoides, S ow .

P ecten textorius, S chloth.

P licatula spinosa, S ow .

G ryphaea cymbium, L am/c.

W aldheimia cor, L em/c.

Spiriferina rostrata, S chloth.

R hynchonel la variabilis, Schloth .

Lingula Voltz ii, T erq.
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In France this zone is so closely connected w ith otherL ower L ias beds resting upon it,
that it has not been accurately defined and separated from them . Its specific

'

Ammonite

forms have, however, been collected in different Departments. Thus, Arietites obtusus,

A rietites stellarie, Aegoceras B irchii, A eg . p lanicosta , have been collected near A vallon,

Yonne ; and at Semur, C Ote d
’

O r ; also at C ouz O E ,
near Lyons and at Nancy , Meurthe .

T he same species w ere likew ise collected, according to M . D umortier,l from St . Fortunat,

St. C yr, RhOne St. C hristophe, SaOne-et-Loire ; St. R ambart, Ain affording evidence
of the existence of this zone of l ife through a considerable area of the Sinemurian L ias.

M . Marcou
, in the Jura of Salins,

2 described under the name Marne
'

s de Balinge
'

n

on a G ryphaea cymbium three stages resting upon the T uberculatus-beds these
w ere— 1 st, beds with A rietites obtusus ; 2nd, beds with Amaltheus onynotus and

3rd, beds w ith Ar ietites raricostatus ; and these resembled the formation near Balingen,
so that in the Jura the O btusus-zone is developed,“ it is likewise in other localities in

Sw itzerland .

6 . T H E Z O N E o r AMAL TH E US O XYN O TUS .

Synonyms.
! O xynoten

-Schichte, Fraas, Wiirttemb . naturw . Jahreshefte,
’

p. 206,

1847 .

“ D ie Schichten des Ammonites oxynotus,
” Oppel

,

‘ D ie Juraformation ,

’ p . 54

1 856 .

“ O xynotenlager, Quenstedt, ‘ D er Jura,
’

p . 293
,
1 858 “ O xynotus

-bed,

Wright, Quart, Journ . G eol . vol . xiv, pf 25, 1858 . Z one of Ammonites

oaynotus, Wright,
"
Quart. Journ . G eol . vol . xvi,p . 406 , 1 860 .

“ L a Z one de

“ l
’

Ammonites oxynotus,
” D umortier,

‘ E tudes. ii, p . 238, 1867 . Z one

of Ammonites orynotus,
” Tate and Blake, Y orkshire L ias,

’ p . 7 , 1 876 .

Gloucestershire — This zone consists of beds of dark clays, which O ften contain much

ferrous sulphide and ferric oxide, and the fossils found in theSe clays are either highly

pyritic or charged w ith the peroxide of iron . This zone was exposed in cutting

the Bristol-and aBirmingham,
and G reat-W estern Railways ; at L ansdown, near C helten

ham ; and in excavating the new docks at G loucester ; I have collected its characteristic

fossils at Swindon and at some localitie s in the Valley of the Severn .

D orsetshire—Amaltheas Lymensis, the representative species, in the south ,
ofAmaltheas

onynotus in the Midland C ounties—is found in a thin bed of dark , pyritic marl between

C harmouth and Lyme Regis
,
near Black Venn . It is here co llected with other species,

which properly belong toa higher bed the talus of the upper marl, from the decay of the

bank, making it difficu lt to separate the beds .

Yorhshire .
—T he Onynotus-zone is w ell seen in Robin H ood’s Bay, and the following

detailed section by MM . Tate and Blake
,

3 including likew ise the O btusus-zone and

1 ‘ E tudes P al éont. D épOts Jurassiques du Bassin do RhOne,
’

tome II, p . 103
,
1867

2 ‘ Jura Salinois,’ M ém . Soc . G éol . de France, 1846 .

3 ‘ Yorkshire Lias,
’

p . 73, 1 876 .
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e n O L O GY . P A L E O N TO L O GY .

Brought over
Variable blue-black shales, with scat

tered doggers ; fl at

T hin whitened band .

Shales

Whitened band
Shal es

Harder whitened band

Shale

Thick whitened band
Blue shal e, unseen in the cliff with line

of crustacean nodul es

Hard brown limestone band, forming a

Hard blue shale
, with l ine of scattered P entacrinu s tubercula tus, B el . acutus, P ecten

daggers three feet down p risons, O strea arcua ta .

Hard calcareous rubbly stone
,
forming

a very strong continuous scar

Blue shale with oyster beds P ent. tuberculatus, P ecten p risons, O strea

arcuata .

Indurated limestone band O strea arcuata
,
Gardinia hybrida, H ippop odium

p onderosum,

Soft blue smooth shale, with round

nodules A eg . p lanicosta .

Indurated cal careo-argillaceous rubbly
band, speckled brownish

T otal thickness

T he palaeontology of the Oxynotns-zone is remarkable for the small number ofspecies

it contains, when compared with the richness of the Bucklandi and Angulatum
-zones

which preceded and the fertility of the Jamesoni-zone which succeeded it.

Amaltheus oxynotus, Quenst.

L ymensis, Wright.

O ppeli, S chlonback .

denotatus, S imp son .

impendens, Y oung 8» Bird .

Simpsoni, Bean .

G uibalianus, d
’

O rbiy .

Aegoceras biferum,
Qaenat.

G asrnnorona .

P leurotomaria similis, S ow . T urritel la D unkeri, T erq.

Actaeonina fragilis, D un/c. Z enkeni, D un/c.

C erithium gratum,
T erq . Hydrobia so lidula, Dun/c.

P entacrinus tuberculatu
'

s.

A eg . sagittarium, Bel . acutus ,

O strea arcua ta
,
Bel . acutus.

A eg . sagittarium, P ent . tuberculatus .

A eg . sagittarium, Bel . acutus, O strea arcuata .

A eg . p lanicosta, A r . obtusus, A r . stel larie, A eg .

sagittarium, H ipp op odiump onderosmn .

Fossils of tl e Oxynotus
-z one .

C E P H AL O P O D A .

Aegoceras lacunatum,
Buck.

gagateum, Young

sagittarium,
B lake.

N autilus intermedius, S ow .

Belemnites acutus, M il l .

calcar, P hil l .

penicillatus, Sow.
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G ryphaea obliquata, L amk .

O strea G oldfussi
,
B ronn .

P ecten priscus, S chlotk .

aequalis, Queue l .
calvus

,
G o ldf .

L ima gigantea, Sow .

pectinoides, S ow .

M onotis inaequivalvis, S ow .

P inna fol ium
,
Young B ird .

H artmanni
,
Z iet.

L eda H eberti
,
M a rt.

suboval is, G o ldf .

G alathea, d
’

O rb.

E C H IN O D E RMA T A .

C idaris spines. P entacrinus tuberculatus, M il l .

Acrosalenia minuta
,
Buck . basaltiformis, M il l .

7 . T H E Z O N E or AR I E T I T E S R AR I C O S T ATUS .

Synonyms . H ippopodium
-bed (pars), Murchison

’

s G eology of C heltenham,

’

2nd ed .

,
by Buckman and Strickland

,
p . 44, 1 845 .

“ R aricostatenschicht,
”

Fraas,

Wurttemb . naturw . Jahreshefte,
’ pl . 3, 1 847 . D ie Schichten des Ammonites rari

costatas,
” Oppel

,

‘ D ie Juraformation,

’ p . 56, 1 856 .

“R aricostatenbank,
” Quenstedt

‘ D er Jura,
’ p . 293, 1 858

“ R aricostatus-bed, Wright, ‘ Quart. Journ . G eol . Soc . ,

vol . xiv, p . 25, 1 858 . Z one of Ammonites raricosiatua, Wright
,
Quart Journ .

G eol . vol . xvi, p . 407, 1 860 .

“D ie Schichten des Ammonites z ip/ins (pars),
Brauns,

‘ D ie Untere Jura,
’ p . 90, 1 87 1 .

T he beds forming this zone are exposed in several brick-fields in the Vale of

G loucester. They consist of dark-coloured clays, more or less impregnated with

ferric oxide . In an excavation made at Marle H ill, near C heltenham, for brick

earth, the follow ing section was obtained . T he beds are enumerated in descending

order .

N o . ft. in.

l . G ryphaea-bed a hard, ferruginous clay, which broke into fragments, and contained

a great many specimens of G rypbwa obl iqua ta , Sow . 3 ft. to 4 0

2 . C o ra l-band , a thin seam o f lightish
-co loured unctuous clay, containing a great

many smal l, sessile C oral s, M ontliva l tia rugosa , Wrt. , most of which appeared to

have been attached to the curved valves of the G ryphaea l in . to 0 l&
3 . H ippop odium

-bed , a stiff dark-coloured clay, in some parts ferruginous con

taining C a rd inia L isteri, Sow . , and H ipp op od ium p onderosum, Sow . ,
in consider

L AM E L L IBR AN C H IAT A .

C ucul laea Munsteri, Z iet.

M odiola scal prum, S ow .

P rotocardia oxynoti, Quenst.

Astarte obsoleta
,
D unk .

N ucula navis, P iette .
H ippopodium ponderosum,

S ow .

C ardinia hybrida, Sow .

Unicardium cardio ide, P hil l .

H omomya ventricosa, Agass .

Arcomya vetusta, P hil l .
G resslya G alathea, Ag ass .

Rhynchonel la calcicosta, Quenst .

Rhynchonella oxynoti, Quenst.
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A t C leeve, near C heltenham, the same bedswere formerly worked for brick-earth and

the finest specimens of C ardinia L isteri, Sow . , H ippopodiump onderosum, Sow Arietites

raricostatus, Z iet. , and P leurotomaria similis, Sow . ,
were obtained here . At Bredon

thesebeds were laid open in the railway-cutting, and yielded a rich series of the

characteristic fossils . In Warwickshire the railway-cutting at H oneybourne exposed the

same zone ; and here also the C oral-band contained a considerable number of M ontli

valtia rugosa, and the Ammonite-bed its leading species.

At L yme Regis, in D orsetshire, this zone is found near Black Venn, and some of

the beds contain a large quantity of pyrites, so much so that during the w inter

months they are worked for that mineral, when their characteristic Ammonites are

collected in considerable numbers ; unfortunately most of the fossils are so much

charged w ith pyrites that they are preserved with difficulty .

At Robin H ood’s Bay, on the coast of Yorkshire, this zone is closely associated w ith

the O xynotus
-beds and cannot be separated from them it is seen resting on the under

lying clays with Amaltfieus oxynotus, and is overlain by thick clays containing A egoceras

Jamesoni, Sow . In all these localities there appears to be an absence of limestone

layers, the clay, more or less impregnated with iron in different stages of oxidation
,

constitutes the entire beds.

My friend M r . E . O . H . D ay, collected for me at the small bay of Ballintoy,
in the north of Ireland, a number of fossils from this zone . The box he kindly sent me

from
“

that locality contained the following species

C E P H AL O P O DA .

Arietites raricostatus, Z iet . Aegoceras armatum densinodum, Quenst.
a N odotianus, d

’

O rb. M acdonnel li
,

muticum, D
’

orb.

P ortlock . Belemnites acutus, M i l l .

Aegoceras subplanicosta, O ppel . penicil latus, S ow .

G A S T E R O P O D A .

P leurotomaria similis, Sow . I T urritella Dunkeri, T erq.

L AM E LL IBR AN C H IAT A .

G ryphaea obliquata, Sow . H ippopodium ponderosum, Sow .

P licatula spinosa, S ow . P ro tocardia truncata, S ow .

L eda oxynoti, Quenst. G oniomya rhombifera, Quenst.

P ecten H ehlii, d
’

O rb. H omomya ventricosa, Ag ass .

aequalis
, Quenst.

BR AC H I O P O DA .

Waldheimia perforata, P iette . I Rhynchonella variabil is, S chloth.
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Fossils of the Z one of A rietites raricostatusf rom near Cheltenham.

C E P H A L O P O D A .

Aegoceras armatum densinodum, Qa enat. Arietites N odotianus, d
'

O rb.

lacunatum, Buck. raricostatus, Z iet .

muticum, cl
’
O rb. Belemnites acutus, M il l .

subplanicosta, Opp el . N autilus striatus, Sow .

G A ST E R O P O D A .

C hemnitz ia parva, Wright . Pleurotomaria raricostae, T a te .

P leurotomaria simil is, S ow . C ryptaenia expansa, S ow .

L AM E LL IBRAN C H I A T A .

Limea acuticosta, M unet O strea raricostae
,
Wright.

C ardinia hybrida, Sow . P ecten aequalis
,
Qaenat.

G ryphaea obliquata, Sow . Pleuromya oblonga, Wright .

H ippopodium ponderosum, S ow . Unicardium cardioide, P hil l .

BR A C H IO P O D A .

Lingula M etensis
,
T erq . Spiriferina Walcoti i , Sow .

Rhynchonella variabilis, S chloth . Wal dheimia numismalis
,
S chloth.

P O L Y ZO A .

Berenicea striata
,
H aime . S tromatopora antiqua

,
H a ime .

\E cn IN O D E R M A T A .

Acrosal enia minuta
,
Buck . P entacrinus scalarie

,
G o ldf .

AN TH O ZO A .

M ontlival tia mammiformis, D unc . M ontlivaltia radiata, D unc .

mucronata, D unc. rugosa, Wr ight .

Foreign correlations— T he O xynotus-beds in Wurttemberg so closely resemble those

near C heltenham, both in their P etrology and P alaeontology, that when examining the

fossils from these rocks in the Stuttgart and T iibingen Museums I failed to see any

difference between the G erman and the English specimens ; so much alike were they

that, without marking the fossils before comparing them, I should have mistaken the one

for the other . This was especially the case with A egoceras biferuni , Aeg . lacunatum, and

Amaltheas ongnotus . This zone is feebly developed in some of the D epartments of France .

M . Marcou has found its fossils in the Jura D epartment. Few of the Ammonites

appear to have passed into M . d
’

O rbigny
’

s hands, as neither of the three leading species

enumerated above is figured in the ‘ Paléontologie Francaise,
’

unless it may turn out

8
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on closer study that . Amaltheas l ynx ,
d
’

O rb.
,
and Amal . C ognarli, d

’

O rb from the

Middle L ias d’a Bois-c’c-Trousae, p res ole S aint Amend ( Cher), ail elle est p asse
’

e a

l
’

e
’

tat ole f er sulfure
’

on de f er hgctraté,
”

be French forms of Amal . owgnotus . I failed to

find the type of Amal . [gnu and Amal . C ognarti inthe d
’

O rbignyan C ollection in the

Jardin des
'

P lantes.

From the Bassin du Rh6ne M . D umortier has given a very full list of the fossils

in his collection which he refers to this zone, and observes,
1
when studying the fossils of

the zone de l ’Aminonites oxynotus, the fact that strikes one most is the important place

which the Ammonites occupy . T he number and variety of the species, the abundance of

certain types, and above al l the invariable regularity of their stratigraphical position, wel l

deserve attention . In relation to their form , the Ammonites _of the superior zone cannot

be attached by preference to any particular type, inasmuch as we recognise at the same

time shells w ith numerous and narrow whorls extremely evolute and provided relatively

with an enormous umbilicus, as well as species entirely convolute and w ithout a

trace of umbilicus ; certain forms having large, _

round backs, whilst othe1 s are provided

w ith sharp and prominent carinae . The external ornamentation exhibits the same variety

sometimes the shell is simple and withoiit ornament, whilst in others the surface is

provided w ith the richest decoration .

T he G astl opods, less i
'

are than in the lower zone, are .not, however, of much

importance . Among the L amellibranchiata the Gryp haea oblique occcupies an excep

tional position by the immense number of its individuals. T he P leuromya; in this
division of the L ias attain their maximum development ; and the C ardinia p hilea, d

’

O rb
,

and H ipp opodiumponderosum, Sow . ,
in consideration of

_

their remarkable fo1ms and the
certainty of their horizon , ought to be especiallynoted . T he Brachiopods are here repre
sented by Sp irif erina and R hynchonella , abounding m individuals, and above all by the
Waldheimia cor

, Law k . , a species of the highest importance . T he Echinoderms are in
general few ln number and species, but P enta cri nus tul ereulatus 1s inferior to no other fossil

in the zone for its importance and the number of its individuals . T he following list gives
the characteristic fossils of the zone of Ammonites ongnolus as defined by M . D umortier

C E P H
’

A-L OP O
'

DA .

Belemnites acutus, .M il l . Ammonites ( E duensis, P harmasse .

N autilus pertextus, D umort . L andrioti, d
’

O rb.

Am
'

monites resurgens, Dumor t. Locardi, D umort .

Hartmanni, Oppel . Birchii, S ow .

Berardi
,
D umort . Sauz eanus, (l

’

O rb.

Patti, D umor t. Victoris, D umor t.

lacunatus, Buck . Abal loensis
,
d
’

O rb.

obtusus
,
S ow . oxynotus, Qaenat .

stell aris, S ow . altus, B auer .

1 E tudes Pal éontologiques sur les Dépots Jurassiques da Bassin du R hone,
’

tom . 11
,p . 238, 1867 .
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Ammonites D riani, D umort. Ammonites

S al isburgensis, B auer .

Sacmanni, D umort.

Bonnardi, d
’

O rb.

N odotianus, d
’

O rb .

P el lati, D umor t .

armentalis, D umort .

E dmondi, D umor t .

G A ST E R O P O D A .

P leurotomaria gigas, D eslong .

Pleuromya T oucasi, D umort .

cylindrica, D umort .

H ippopodium ponderosum, S ow .

G ryphaea obliqua
,
G oldf .

M . D umortier includes in his zone of Ammonites oagnotus many species already

enumerated in my description of the O l tusus and B aricosta tus-zones it is well,
therefore, to understand this author’s definition of the group he has so well described

and so fully illustrated . H e says
,

“
the superior part of the L ower L ias, which I

comprehend under the name of the ‘

z one cle l
’

Anzmonites orgnotns,
’

offers an ensemble

of beds of a total inconsiderable thickness, but which may be represented by the

follow ing theoretical section ,
taking the beds in descending order from above downwards.

” 1

P E T R O L O GY . P A L E O N 'I ‘O L O G Y .

C alcareous beds, consisting of

light
-co loured l imestones

S ubcrystal l ine cal careous beds,
reddish, or brown-

yel low

compact limestone

H ard sublamell ated greyish

limestone

H ard sublamel lated bluish

grey

T otal thickn

It is evident from the above table that D umortier
’

s zone c
’
c l

’

Animonites oxynotus ,

comprehends the R aricostatus 0 rgnotus and O ttaw a-beds of this Monograph .

T he distribution of the Ammonites in this zone has been very carefully observed and
noted by this author, and he has therefore called the special attention of palaeontologists

1 E tudes P aléontol ogiques sur les D épote Jurassiques da Bassin du Rhene,
’

tom. ii
, p . 95, 1867 .

O osteri, D umort.

plani costa, S ow .

subplanicosta, Opp el .

tardecrescens, von B auer .

v itico la, D umort.

raricostatus, Z iet .

vel licatus, D umort.

z iphus,H ehl .

P leurotomaria C harmassei, D umort.

C O N C H I FE R A .

M yoconcha oxynoti, Quenst .

H arpax nitidus, B awar t .

Waldheimia cor, L amh.

T erebratula S inemuriensis, Opp .

Am. ra r irosta tus
,
A . p l anicosta , A . v iticola ,

C a rd in ia p hilea .

Am. oxynotus, A . A ba l loensis, A . B riani, A .

Bonnardi
,
N autilus pertex tus, A v icula S ine

muriensis .

Am. stellaria, A . G duensis
,
A . obtusus, G ry

phaea obliqua, Wa ldheimia cor .

Am . D avidsoni
,
A . l acuna tus

,
A . H artmanni

,

P entacrinus tubercula tus .
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to the subject by remarking
“
above all, the invariable regularity of the different horizons

they occupy . H e has further summarised his observations in the following table, which

shows how the species are distributed vertically, and how each of the four stages of

life is characterised by a certain number of species .

These observations on Ammonite-zones made by so careful and thoughtfu l a student

of L iassic palaeontology as D umortier proved himself to be , I commend to the considera

tion of all those who doubt the value of such divisions of the Secondary rocks which I

have maintained and followed out in this and other memoirs during the last twenty

years.

D istrihation of Ammonites in the Z one of Ammonites oxynotus, af ter Dumortier .

Beds with

AM . D A VID S O N f . .

O osteri

In this table the two lowest zones have nine, and the two uppermost fourteen, species

in each . In the D auiclsoni-beds A eg . D avidsoni and Aeg . B erara’i have affinities with

A eg . p lanortis Arietites Sauz eanus, Ar . S eipionianus, A r . resargens, and Ar . H artmanni

w ith A rietites bisulca tus Ar . sp iratissiinas with A r . C ongheari and Aeg . lacunatum

w ith A eg . Charmassei, from which it is derived .

In the S tellaria-beds A eg . Oi
’
claensis has affinities w ith Aeg . Johnstoni A eg . L ocardi,

with A eg . Birhii A eg . B oucaultianani , with A eg . Uharrnasse
‘

i Amal . Guiéalianus, with

Amal . Ahalloensis whilst A r . attuana, Ar . stellaris, and Ar . semicosta tus are the expiring
forms of the genus A rietites.

T he Ongnotas
-beds are characterised by new types of Ammonite life belonging to

the genus Amaltheas, which now appear for the first time as Ama l . oxynotus, Ama l . Victoria,
Amal . Aba lloensis, Amal . G reenoughi, Amal . Buvigneri, and Aeg . p lanicosta z iphus :

D aclressieri, which last are morphological conditions of one species A eg . p lanicosta .

T he R arieostatus-beds are characterised by forms which depart from the Arietites type ;
they have a wide umbilicus, narrow whorls, and were slowly developed as Ar . N odotianus,

Ar . viticola , Ar . vellicatus, Ar . E dmundi, which are all nearly allied to Ar . raricostatas.
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A R T HR O P T E RUS , Agassiz .

R ileyi, Ag P oissons Fossiles, vol . iii, p . 379 .

BE L O N O S T O M US Agassiz (Belonorhynchus, Bronn) .

Anningiae, Ag . Id . ,
vol . ii, part 2, p . 1 43.

tenellus, Ag. , doubtful, probably B . Anningiae .

C A TURUS , Agassiz .

Bucklandi, Ag .

O E N T R O L E P I S , Egerton .

asper , Fg .

C H O N D R O ST E US
, Agassiz .

acipensiroides, Ag .

crassior
,
Fg .

pachyurus, Fg .

O O N O D US , Agassiz .

ferox, Ag .

C Y C L AR ’I
‘H RUS , Agassiz .

macropterus, Ag .

D AP E D IUS , D e la B eche .

arenatus
, Ag .

C olei, Ag .

granulatus, Ag .

politus, D e la Beche .

punctatus, Ag .

E N D A C T I S , Agassiz .

Agassiz i, Fg .

E UG N AT IIUS , Agassiz .

chirotes (O onodus, Ag ) .
leptodus, Ag .

mandibu laris, Ag .

minor, Ag .

opercularis, Ag .

ornatus
, Ag .

orthostomus,Ag .

Philpotae, Ag .

Id .
, vol . ii, part 2, p . 1 1 9 .

M em . G eol . Surv decade 9, pl . v .

Poissons Fossiles, vol . 11, part 2, p . 280 .

Phil . Trans
, 1 858 .

Id . , 1 858 .

P oissons Fossiles, vol . ii, part 2, p . 1 05 .

Id .
, vol . iii, p . 382 .

Id . , vol . ii, p . 304 .

Id .
,
vol . ii, p . 1 95:

Id .
,
vol . ii, p . 1 90

G eol . Trans ,
ser . 11

, vol . i, plate vi ; P ois

sons Fossiles, vol . ii, p . 1 85 .

P oissons Fossiles, vol . ii, p . 1 92 .

M em. G eol . Surv .
, decade 9 , pl . iv .

Poissons Fossiles, vol . 11 , part 2, p . 1 02 .

Id .
,
vol . ii, part 2, p . 1 05 .

Id .
,
vol . ii, part 2, p . 1 05 .

Id .
, vol . 11, part 2, p . 103 .

Id .
,
vol . ii, part 2, p . 1 04 .

Id . , vol . ii, part 2, p . 105 .

Id .
, vol . ii, ,part 2, p . 98 .

Id . , vol . ii, part 2, p . 1 01 .

polyodon, Ag . (Platysiagum, Fg . ) Id . ,
vol . ii, part 2, p . 1 04 .

scabriusculus, Ag .

speciosus, Ag .

H AR PA C T IR A
, E gerton .

velox , Fg.

Id .

, vol . 11 , part 2, p . 1 05 .

Id .
,
vol . ii, part 2, p . 1 00 .

G eol . M ag , 1 876, p . 441 .
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H E T E R O L E P I D O TUS , E gerton (L epidotus, Ag ) .

latus (L epidotus fimbriatus, P oissons Fossiles, vol . ii
,

p . 247 ; M em . G eol . Surv . ,

decade 1 3, pl . ii .
sauroides, Fg . M em . G eol . Surv . , decade 1 3, pl . iii .

H O L O P H A GUS , E gerton .

gulo, E g .

H Y-BO D US
, Agassiz .

carinatus, Ag .

crassispinus, Ag .

Id . ,
dec . 1 0, p . 1 9 , and dec . 1 3, pl . x .

P oissons Fossiles, vol . iii, p . 52 .

Id . ,
vol . iii

,
p . 48 .

curtus, Ag . (H ybodus reticulatus, 2nd spine). Id . ,
vol . iii, p . 50 .

D e-la-Bechei
, C harlesworth. M ag . N at. H ist , 1 839 , p . 242 .

ensatus
, Ag .

formosus, Ag .

medius
, Ag .

pyramidalis
, Ag .

reticulatus, Ag .

P oissons Fossiles, vol . iii, p . 51 .

Id .
, vol . iii, p . 51 .

Id . , vol . iii, p . 1 84 .

Id . ,
vol . iii, p . 1 82 .

Id .
,
vol . iii, pp . 50 and 1 80 .

Iscnr onus, Egerton (C himaera, Ag ) .

Johnsoni, Ag . (Prognathodus, Id .
, vol . iii, p . 344 ; Journ .

orthorhinus
,
E g .

I S O C O LUM , Eg erton .

granulatum,
Eg .

L E P I D O T US , Agassiz .

G eol . S oc . , 1 872, p . 233 .

Journ . G eol . Soc . , 1 87 1 , pl . xiii .

Id . , 1 868 ; M em . G eol . Surv . ,
decade 1 3,

pl . iv .

rugosus, Ag . (H eterolepidotus, Fg . P oissons Fossiles, vol . ii,

undatus, Ag .

L E P T A C AN T HUS , Agassiz .

tenuispinus, Ag .

L E P T O L E P Is, Agassiz .

Bronni, Ag .

caudalis, Ag .

M Y R IA C AN
'
I
‘
HUS

, Agassiz .

granulatus, Ag

paradoxus, Ag .

retrorsus, Ag .

N O T H O S O MUS , Agassiz .

octostychius, Ag .

p . 246 .

Id . , vol . ii, p . 245.

Id . , vol . iii, p . 27 .

Id . , vol . 11, part 2, p . 1 33 .

Id vol . ii, part 2, p . 1 33 .

Id . , vol . iii, p . 40 .

Id .

, vol . iii, p . 38 .

Id .

,
vol . iii, p . 39 .

Id . ,
vol . 1 1

,
part 2, p . 221 ; M em.

Surv .

,
dec . 9, p . 6 .
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O e onAom s, E gerton .

macrocephalus, Fg . M em. G eol . Surv . ,
dec . 1 3, pl . V.

O XY G N A T HUS , E gerton .

ornatus
, Fg . Id .

, dec . 8, pl . ix .

P A C H Y C O R MUS
, Agassiz .

branchialis, Ag . M S .

heterurus, Ag . Poissons Fossiles, vol . ii, part 2 , p . 1 1 3 .

latipennis, Ag . M em . G eo]. Surv . , dec . 9, pl . iii .

macrurus, Ag . P oissons Fossiles, vol . ii, part 2, p . 1 1 3 .

P AL ZE O SP I N AX
, E gerton (Thyellina, Agassiz . )
prisons, Ag . M em . G eol . Surv . , dec . 1 3, pl . v11 .

P H O L ID O PH O RUS
, Agassiz .

Bechei, Ag . P o issons Fossiles, vol . 11, p . 272 .

crenulatus, Eg . M em. G eol . Surv . ,
dec . 6 , pl . v .

latiusculus, Ag . P oissons Fossiles, vol . ii, p . 287 .

limbatus, Ag . Id . ,
vol . ii, p . 282 .

onychius, Ag . Id . , v ol . ii, p . 274 .

pachysomus, Fg . M em . G eol . Surv .

,
dec. 6 , pl . iv .

P L A T Y S IA GUM
, E gerton .

sclerocephalum, Fg . Id . , dec . 1 3, pl . vi .

P R O GN AT H O DUS , E gerton.

G iintheri, Fg . Journ . G eol. Soc . , 1 872, p . 233 .

P T Y C H O L E P I S
, Agassiz .

Bollensis
, Ag . P oissons Fossiles, vol . 11 , pt 2, p . 1 08 .

curtus, E g . M em . G eol . Surv .
,
dec . 8, pl . viii .

SE M I O N O T US , Agassiz .

rhombifer, Ag . (H eterolepidotus ? P oissons Fossiles, vol .
ii, p . 228 .

SQUAL O R A I A , Bileg (Spinacorhinus, Agassiz ) .

polyspondyla, B ileg . P oissons Fossiles, vol , iii, p . 379 .

T H E I S SO N O TUS
, Agassiz .

C olei, Ag . Id . , vol . 11
, part 2, p . 1 28 M em. G eol .

Surv . , dec . 2, pl . ii .

A fter a comparison of my original notes on the Lyme sections with a stratigraphical

table in manuscript of
t

the same beds, made by my friend M r . Etheridge,
which he has kindly allowed me to examine, I find we are in perfect accordance on the

position of the Ichthyolites. Few remains of this class are found in the Angulatum

zone . T he dark marls of the Buchlana’i and Turneri-beds appear to be the chief

repositor ies of the Lyme L ias Fishes, as already indicated in my sections at pp . 38, 48,



EUROPEAN LOWER L IAS ZONES .

and 50 . A few Specimens of [E chmodus were found in the marls above the Belemnite

beds at G olden C ap, but few remains are known in other beds of the Middle L ias.

A Tahle showing the extension of the L ower L ias in the British Islands, B elgium, France,

Switz erland, G ermang ,
Austria ,

and I ta lg ,
w ith indications of the S inemuria n Am

monite Z ones,f ound in some tgp ica l regions of the E urop ean area .

BR I T I sH I SL AN D S . FR AN C E .

31 C O ST A
'

l
‘

US

N O T US

USUS

N E R I

KL AN D I

}UL A TUM

N O R BI S

My learned friend
, P rofessor Edward Su

'

ess, of Vienna, whose valuable and sug

gestive memoir Il ber die Ammoniten ” 1 formed the basis of the new generic classification

of Ammonites, writes to me, we have now discovered a number of Ammon ite horizons

only a few inches in thickness
,
as for example the A eg . p lanorbis 1 8

'

inches, A eg .

angula tum 20
— 36 inches, upon thousands of feet of Rhaetic deposits in the midst of our

A lps. This contiguity of single horizons surely gives the Jurassic formation,
or at least

a part of it, a character rather different from other European deposits
,
and well worth the

exact analogies which you offer.

”

1 ‘ Sitz ungsber. d . k . Akad. d . Bd . 111, Sitzung vom 30 Juin, 1 865 .

9



66 D ISTRIBUTION O F TH E LOWER L IAS AMMONITE S .

A T able showing the stratigraphical distribution of the Ammonoida in the

L ower L ias z ones of the British Islands .

Famil ies, G enera, and Species.

Family
—AE G O C E E A T I D E .

G enus—A E G O C E R A S .

Aegoceras planorbis, Sow .

Johnstoni, S ow

L iassicum, d
’

O rbig .

angulatum,
S chloth .

catenatum, D e la Beche

tortile, d
’

O rbig
C harmassei, d

’
O rbig .

Boucaultianum,
d

’

O rbig .

Birchii, S ow .

planicosta, Sow

sagittarium,
B lahe

gagateum, Young (S
‘ B ird

subplanicosta, Opp .

G enus—AR I E T I T E S .

Arietites Bucklandi, S ow .

bisulcatus, Brug
mul ticostatus, S ow

C onybeari, S ow .

rotiformis, S ow .

spiratissimus, Quenst
obesu lus, B lake resurgens, D a

S cipionianus, d
’

O rbig
Sauz eanus, d

’
O rbig .

O rossii, Wright .

semicostatus, Y bung drBird

Bonnardii, d
’

O rbig
stellarie, S ow .

obtusus, Sow .

raricostatus, Z iet .

N odotianus, d
’

O rbig .

Family
—AE C E ST I D E .

G enus—AM A L T H E US .

Amaltheus oxynotus, Quenst.
Lymensis,
denotatus, S impson

impendens, Young Bird

S impsoni, Bean .

O ppeli, S chlb
‘

nb.
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TH E MIDDLE L IAS .

T H E Middle L ias is well developed in England, and fully exposed in the grand

natural sections O f the Yorkshire and D orsetshire coasts. In the Midland C ounties some

O f the zones are only partially shown . 1 have therefore selected a section O f the cliffs east

of C harmouth, D orset, which I made for this work many years ago, as one that afiords

a good general view O f the whole, and at the same time shows the relation O f its

sp inatus
-bed to the Upper L ias which rests conformably upon it ; the Middle L ias here

attains a thickness O f about 450 feet, and is divisible into five stages, each characterised

by w ell-determined Ammonite forms . In ascending order these are— 1 st. T he zone O f

A egoceras Jamesoni . 2nd . T he zone O f Amaltheas Ibex . 3rd . T he zone O f A egoceras

4th. T he zone O f Amaltheas margaritatus . 5th . T he zone of Ama ltheas

sp ina tus.

Section of D own Ulifis, at Toad
’

s C ove, near Bridp ortH arbour .

UP P E R L I A S .

L IT H O L O GY . O R GA N IC RE M A IN S .

Z O N E O F HAR P O C E R A S O P A L I N UM . H arp oceras op a linum, R ein . , at Burton C l iff,
and C hideock H il l .

ZO N E o r LYT O C E R A S JUR E N S E .

Brown sands, sometimes micaceous,
w ith large sandstone nodules in H a rpoceras var iabile, d

’

O rb.

layers 70 H a rpoceras insigne, S chliib .

ZO N E o r H AR P O C E BA S B IFR O N S .

D ark-
greyish sandy marl

,
very mica

72 H a rpoceras bifrons, Brug .
, P leuromya uni

oid es, R oem .

Fossil s rare, and O ften indeterminable .

Z O N E O F H AR P O C E R A S S E R P E N T I NUM .

Brownish mar ly limestone, containing H arpoceras serpentinum,
Schlot. , S tep hano

great numbers O f H arp oceras ser ceras commune, Sow .

,
S . R aquimanum,

p entinum and Upper L ias shells. d
'

O rb . , Venus p umila , M unst . , R hynch .

T he M iddle L ias comes up to the acu ta, Sow . ,
and R hynch. M oorei

,
Dav .

lower part of this band of stone, with

Ama ltheas spina tus embedded there



T HE . L IAS AMMONITES .

MID D L E L I AS .

L ITH O L O GY .

. ZO N E or AM A LT H E US S P I N A TUS .

D ark-grey, sandy, micaceous marl

Indurated sand, forming large sand

stone blocks

L ight-brown sands, moré or less indu

rated, and very micaceous

Z O N E O F AMAL T H E US M A R G AR I T A TUS .

Bluish marl, which forms a well

defined band in the section

G reyish, sandy, l aminated marl s, with

irregular l ayers O f nodules

Foxy coloured sandstone, with from

12— 16 irregular bands O f stone

forming the “
rough bed

”
of the

workmen

Band of C rinoidal l imestone

rey sandy clay, in parts micaceous
and of ferruginous septaria .

G rey laminated sandy clay
The “ S tarfish Bed,” hard, grey, mica

ceous sandstone : large blocks from

this bed l ie on the shore

Z O N E o r A E G O C E R A S H E N L E Y I .

G rey marls,
‘ breaking up into cuboidal

masses ; in the upper part are several
rows O f smal l

,
fossiliferous nodules ;

this bed is much thicker
,
and better

seen at G olden C ap
Base of D own

O R GA N IC R E M A IN S .

Ama ltheas spina tus, Brug . B elemnites

brevif ormis, Z l et .

N O fossil s found to enabl e us to determine

whether the bed bel ongs to this
,
or the

lower z one .

P entacrinus subangu laris, M ill .

Ophioderma E gertoni, Brod .
,
Lytocerasfim

bria tum, S ow .
, Ama l theas margarita tus,

M ont . , Belemnites elonga tus, M il l .

A eg oceras H enlegi, S ow . ,
A eg . Bechei, S ow

Aeg . stria tum, R ein . , A eg . p lanicosta ,
S ow . , A eg . D avaei, Sow .

Z O N E o r AE G O C E R A S JA M E SO N I .

T he grey or micaceous marls attain a great thickness at G olden
'

C ap, where they rest
on the Belemnite-bed . These marls contain several stages O f life

,
which have not been

worked out with sufficient accuracy to enable me to define the limits of the different

zones. Fragments O f A egoceras Jamesoni and A eg . submuticum have been collected in the

lower part O f this deposit
,
and A egoceras D ancei, H enlegi, and Bechei, in the upper .

In G loucestershire, beneath the zone O f A egoceras H enlegi, two other zones are

characterised by Amaltheas [bear and A egocerasJamesoni, and these are probably com

prised in the grey,micaceousmarls at G olden C ap, which here attain so great a thickness.

Ama ltheas margar itatus, M ont .
,
Lg toceras

fimbria tum, Sow . , B e lemnites e long atus,
M il l . , P leurotomaria simi l is, Sow .

,
C ryp

taenia exp ansa , S ow . , P leuromya unioid es
,

R oem .
,
P ecten cequiva lvis, Sow . ,

L imea

acuticosta, Munst. , P inna H a rtmanni,

M iinst . , R hynchonel la acuta , Sow . , R .

tetrahedra , S ow .
,
R . ca lcicosta, Quenst . ,

G ryp haea gig antea , Sow .
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BR A C H I O P O D A .

D iscina H oldeni, T a te. T erebratula punctata, S ow .

Rhynchonel la variabilis, S chloth . Wal dheimia indentata, S ow .

furcil lata, Theod . numismal is
,
S chloth .

rimosa, Theod . Waterhousei, D avid .

Spiriferina verrucosa, con Buch. subovoides, R
'

o
'

m.

EC H I N O D E RM AT A .

P lumaster O phiuroides, Wright, P en tacrinus basaltiformis, M il ler .

AN N E L I D A .

Serpula plicatilis, G oldf . S erpula tricristata, G o ldf .

Yorkshire — The Jamesoni-beds are found at the north side of Robin H ood’s Bay,
where the follow ing important section w as made by Messrs . Tate and Blake,

1
the thick

ness O f the beds there amounting to 225 feet : the position O f the fossils so carefully

noted in each is O f great value in reading correctly the Palaeontology O f this zone .

Jamesoni-beds, R obin H ood
’

s Bag .

Base O f the H enleyi-beds : the section to be read in a descending order .

L IT H O L O GY . O R GA N IC R E M A IN S .

Hard, crumbly, light shal e

D ogger

Shale . .

I rregular dogge

Brown sandy layer

Shale . .

Variable dogger

Shale with indurated bands and no A eg . stria tum
,
Lytocerasfimbriatum Ophioderma

dules G avegi .

Scattered dogger-band

o o o o o o o o o
Belemnites elegans.

A eg . brevisp ina , Sow .
,

.

G ryphaea obliquata, Sow .
,

M odiola sca lp rum, Sow . , P leuromya ova ta
,

Sow .

1 Well-marked dogger Belemnites elegans , M anatis inaequiva lvis, Sow .

1 H ard
, grey, indurated shale, with more P ecten equiva lvis, S ow . , L imea acuticosta ,Munst. ,

indurated band in the middl e P inna f olium, Y . B.

G ryphaea obliqua ta , A eg . brevisp ina , Sow .

1 Yorkshire L ias
,

’

pp . 79—8 1 .
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L I 'r n O L O G Y . O R GA N IC R E M A IN S .

ft. in .

D ogger 0 3

1 10 P ecten pr iscas, S ehl . , C hemnitz ia B lainvillei
,

M iinst .

R egular dogger

Shale G resslya stria ta, Agaes . , L eda G a la thea , d
’

O rb .
,

o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

D ogger, strong

P lica tula sp inosa, S ow . , P inna f ol ium,
Y . B. ,

B elemnites uraris
,
D umort.

,
B el . virga tus,

M ayer .

A eg . brevisp ina , Sow .
,
A eg . p olymorp hum,Quenst. ,

D itryp a circina ta
,
T ate .

M odio la sca lp rum, Sow .

Ama ltheas lynx, A eg . p olymorp hum, P leuromya
ova ta

,
P holadomya decora ta, P ecten p risca s.

P ho ladomya decora ta .

P holadomya decora ta .

P ecten p riscas, S olo th . , L ima H ermanni, Voltz .

Unicard ium cardioide, Phill .

D itryp a circina ta, R hyn . p l ica tissima ,

P ecten p riscas, Gryphaea obl iqua ta , G resslya
ova ta . C rustacean remains .

3

3

0 A rcomya elonga ta , P inna f o lium.

O

8 P znna f ol ium .G

A

G
»
)

T his forms the base O f the Jamesou l-beds proper .

Blue shale

1ronstone dogger

Blue shale, w ith pyritous nests ful l Of

fossds, about five feet down

Is at the base O f the cliff, making
the south point of the north cheek

of the bay.

D ogger

Blue shale

Band O f rotted clay
1 ronstone dogger, wel l marked in the

Blue

S trong 1ronstone dogger

Blue shal e
,
with doggers and nests of

fossil s scattered

T hin line of broken fossils

Blue shale field of Belemnites and

G ryphaeas

1ronstone dogger

10 0 P inna f ol ium, C ucul lcea M unster i
, L imea acuti

costa , A rcomya vetusta
, G lgphcea T erquemi,

L ima H ermanni .

L ima H ermanni
,
M onotis inaequiva lvis, G ryphaea

obliqua ta , A eg . arma tum
, A eg . T aylori, P ecten

p riscas, P rotocardia oxynoti, N ucula con

tor ta
,
G resslya ova ta , G . str ia ta

,
P leuroto

maria p rocera, Sp i rif erina Wa lcotii
,
R hyncho

nel la ca lcicosta .

I noceramus ventricosus
, P ecten ca lvus, C hem

nitz ia B la invil lei .

G ryphce a obliqua ta .

A eg . arma tum, P ecten p riscus, Belemnites clava
tus

, D itryp a circina ta .

Ammonites
,
B elemnites, P ecten, C erithium.

A eg . arma tum, A eg . p lanicosta, B elemnites
,
G ry

p haea obl iqua ta , L ameu a cuticosta
, P ecten p ris

cus, C ucul lcea M unsteri
, P inna f ol ium.
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L IT H O L O GY . O R GA N IC R E M A I N s.

Bl ue shale A egoceras armatum.

Scattered irregular doggers and blue A ri et. tardecr escens, P ecten ca lvus, P ecten sub

shale Bestria tus, C ucul lma M unsteri ,

Argillaceous ironstone dogger w ith cone

in-cone structure at top
Blue shale

,
estimated at A eg . arma tum, A r . M acdonnel l i N odotianus,

B elemnites eleg ans, P entacr i nus, L . acuticosta .

Base of the A rma tum z one .

T otal thickness

Warwichshire .

-T he Jamesoni and Ibex beds are developed at Fenny C ompton ,

Warwickshire, where they have been carefully studied and well described by M r. T .

Beesley
,

O f Banbury .

1 The rocks are about 1 00 feet in thickness, and the

following section affords an idea O f their petrology, thickness, and organic remains .

P E T R O L O GY . O R GA N IC R E M A IN S .

ft . In .

R ough shaly 20 0

Band of nodules, argillo calcareOus 0 2

Shale 10 0

Band of fossil iferous nodules 0 3 A eg striatum, Ama l . I bex,A eg . M aug enesti, A eg .

Valdani .

Shale

Band O f fossiliferous nodules

Belemnite shale

R ough , shel ly, argil laceous limestone ,
with numerous fossils

9 Bel emnite shale

10 Rough, shel ly, argillaCeOiis limestone,
with many fossils

N odular band

Shale

Band of fossiliferous nodules P ecten ca lvus, T erebra t. puncta ta,
stochiensis, David .

Band O f nodules

Band of nodules

Band of nodul es

Shale

96 3

1 Lias o f Fenny C omp ton, Warwickshire . Reprinted from the Proceedings of the Warwickshire

N at. and Archaeol . Field-C lub, ’ p . 14
,
1877 .

A eg . M augenesti, Fucoidl .

Belemnites brevif
'

ormis, and several others .

Aeg . Jamesoni
,
Aeg . Va ldani, B elemnitesclavatus,

L ima H ettangiensis, Sp ir if erina verrucosa
,

Wa ldheimia numisma lis, R hynchonel la r imosa .

Belemnites clava tus, B . apicicurva tus .

A eg . a rma tum, P ectenp riscus, Dimsa acuticosta ta ,
G ryphaea obliqua ta, C ard inia a ttenua ta, R hyn .

rimosa, M ontl i va ltia mucrona ta .
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L ist of Fossilsfrom the Jamesoni Z one, Fenng C omp ton .

i chthyosaurus, bones and teeth .

H arpoceras arietiforme, Opp el .

A egoceras armatum,
S ow .

biferum
, Quenst .

brevispina, Sow .

Buvignieri, d
’

O rb.

C entaurus, d
’

O rb.

densinodum, Quenst .

striatum,
R eineche .

Ibex
, Quenst.

M augenesti, d
’

orb.

Jamesoni, S ow .

L oscombi, S ow .

Lynx, d
’

O rb.

pettos, Quenst .

Val dani, d
’

O rb.

Lytoceras fimbriatum,
S ow .

Belemnites acutus
,
M il l .

apicicurvatus, B la inv .

araris, D umort .

breviformis, Vo l tz .

A ctaeonina Ilminsterensis
,
M oore.

marginata, S imp .

numismalis, Quenst.
'

T ornatella capricornus, T a te .

C erithium C amertonense, M oore .

Brodiei, T a te .

Ibex, T a te .

Slatteri
, T a te .

C hemnitz ia Blainvill ei, M unst .

citharel la, T a te .

crassicosta, T a te .

fovio lata, T a te .

D entalium angulatum, Buch .

min imum
, S tr ich .

VE R T E BR A '
I
‘A .

Fishes ; vertebrae and other remains.

73

C E PH AL O P O D A .

Belemnites brevis, D umort .

Bucklandi P hill .

calcar, P hil l .

C harmouthensis, M ayer.

clavatus, B la ina .

compressus, S tahl .

cylindricus, S imp .

elegans, S imp .

elongatus, S ow .

junceus P hill .

lageniformis, Z iet.

longiformis, Blake .

l ongissimus, M ill .

M illeri
,
P hill .

oxynotus, Quenst.

nitidus
,
P hil l .

pall iatus, D umort.

penicillatus, S ow .

ventroplanus, Voltz .

virgatus, M ayer .

G A ST E R O P O D A .

E ucyclus G audryanus, d
’
O rb.

imbricatus, S ow .

P itOnellus conicus, d
’
orb.

lineatus, M oore .

turbinatus, M o
‘

ore .

P leurotomaria similis
,
S ow .

C ryptaenia expansa, S ow .

T rochus limbatus, S chlo th.

P andion ,
D umort .

P luto, d
’

O r b.

T hetis, G oldf .

T urbo admirandus, T a te .

Lucilius, d
’
O rb.

T urritella anomal a, M oore .
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Anom 1a numi sma lis
,
Qa enat.

Arcomya elongate, R omer .

Astarte striato-sulcata
,
G oldf .

C amerton ensis
,
M oore .

obsoleta, D unh .

Avicula cal va, S chlonb .

inaequival vis, S ow .

papyria , Quenst .

C ardinia attenuata, S tu tch .

C ardita mul ticostata
,
P hil l .

P rotocardia bombax, T a te .

oxynoti, Qaenat.

truncata
, S ow .

C eromya bombax, Quenst.

rugata, Quenst .

C ypricardia cucul lata
, Munst .

C ucullaea M unsteri
,
Z iet .

G ervil lia laevis, B a ch .

G oniomya hybrida, M aust .

G ressl ya lunata, T a te .

punctata, S imp .

striata, Agass .

G ryphaea obliquata, S ow .

H arpax Parkinsoni, D umort .

H innites tumidus, Z iet.

H ippopodium ponderosum, Sow .

L eda complanata, G oldf .

G alathea, a
’

O rb.

graphica, T a te .

minor, S imp .

subovalis, G oldf .

BR A C H I O P O DA .

D iscina Hol deni, T a te .

L ingula sacculus, C hap . D ewa l .

Rhynchonel la calcicosta
, Quenst .

furcill ata, The
'

od .

rimosa, Th
'

éod .

subconcinna
,
D avid .

tetraédra, Sow .

Spiriferina oxyptera, Bur .

P O LYZO A .

Alecto dichotoma, G oldf . S tromatopora antiqua, T erq . <3» P iet .

L AM E L L IBR AN C H I A TA .

L eda Z ieteni, Brauns .

acuminata, Z iet .

Lima eucharis
,
d

’

O rb.

H ettangiensis, T erq .

H ermanni, Voltz .

punctata, S ow .

pectinoides, S ow .

scabricula
,
T a te .

L imea acuticosta
,
G oldf .

M acrodon intermedium,
S imp .

M odiola numismal is, Opp el .

scalprum, S ow .

Myoconcha decorata, M aust.

N ucula cordata
,
G o ldf .

O strea G ol dfussi
,
B rauns .

semiplicata, R b
'

mer .

P ecten acuticostatus, L am .

acutiradiatus, G o ld/Z

calvus, G oldf .

fortunatus
,
D umor t .

liasinus
, Nyst .

priscus, S chloth .

substriatus, R b
'

m .

textorius, S chloth .

Pholadomya ambigua, Sow .

decorata, H artm.

Pinna folium, Y oung Bird .

P leuromya ovata
,
R o

'

mer .

P licatula sarcinu la, G oldf .

spinosa, Sow .

Unicardium cardioides, P hill .

Spiriferina pinguis, T ie
'

t.

Walco tii, S ow .

T erebratula R adsto ckensis, D av .

punctata, S ow .

Waldheimia indentata, S ow .

numismalis, L amlc .

Sarthacencis, d
’
orb.

perforata, P iette .
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C R UST A C E A .

Bairdia dispersa, Blake . C ythere triangulata, B l .

liassica, Bl . G l yphaea, sp .

‘

P olycope cerasia, B l . P seudoglyphaea, sp .

C ythere R edcarensis, Bl .
E ryma l aevis, B l .

translucens, Bl .

AN N E L I D A .

G aleolaria social is, G oldf .
S erpu la l imax, G oldf .

Ditrypa circinata, T a te . plicatilis, G oldf .

E talensis, P iette.
tricristata, G oldf .

globiceps, Quenst. mundula , D umort .

quinquesulcata, G o ldf .

E C H IN O D E RM A T A .

C idaris E dwardsn ,
Wright . P entacrinus basal tiformis, M il l .

~O phioderma G aveyi, Wright M il leri, Austin .

E xtracrinus subangularis,M ill . scalaris, Quenst.

M illericrinus H ausmanni, R
'

o
’

m. punctiferus, Qaenat .

AN TH O ZO A .

M ontl ivaltia mucronata, D unc . M ontlival tia nummiformis, D unc .

rugosa, Wright . radiata
,
Dunc .

FO R AM IN I E E R A .

' C ristellaria matutina, T erq . L agena, sp .

recta
,
d

’

O rb. Lingul ina tenera, Born .

rustica
, T erq . M arginulina l 2-costata , T erq .

D entalina irregularis, T erq . interl ineata, T erq .

nodosa, d
’
O rb. prima, var . acuta , T erq.

pauperata, d
’

O rb. M il iola, sp .

perlucida, T erq. N odosaria nitida, d
’

O rb.

quadrilatera, T erq . raphanistrum, L inn.

striata
,
T erq . raphanus, L inn .

torta, T erq . S imonians, T erq .

Flabel l ina rugosa, d
’

O rb. O rbulina universa
,
T erq.

Frondicularia sulcata, Born. P olymorphia nodosaria, R euss.

T erquemi, d
’

O rb. Spirolocul ine, sp .

G landul ina conica, T erq . T rochammina gordial is, P . drJ.

This rich fauna O f the Jamesoni-beds at Fenny C ompton has been collected by M r.

Beesley, O f Banbury, and forms part O f his valuable collection ofL ias fossils .

T he Middle L ias has been shown by P rofessor Ralph Tate,
1 F. G . S to be well

developed near Radstock
,
and he has ascertained the existence O f the Jamesoni, N ew,

1 Quart . Journ . G eol . vol . axxi, p . 500 .
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and H enlegi beds in the Munger Quarry, near Paulton, Somersetshire. The Jamesoni

bed here consists of a soft, yellow, ironshot
'

limestone, indistinctly bedded, rather lumpy,
and very fossiliferous, and from this and the upper beds the following fauna was

coll ected . In consequence of the thinning out O f the L ias strata in this localityb

the

three zones are comprised within three yards of rock .

Fossils f rom the Jamesohi-beds of the Badstoch D istrict.

C E P HAL O P O DA .

G A STE R O P O D A .

D entalium elongatum, M unet .

C ryptaenia expansa, S ow .

heliciformis
,
D eslong .

P leurotomaria granosa, Schloth.

T urbo cyclostoma, Z iet.

Socconensis
,
d
’
O rb.

bul latus
,
M oore .

P itonellus conicus, d
’
O rb.

Phasianella turbinata
,
S toliczha .

LAME LL IBRAN O H IAT A .

O strea simpl icata, M unst .

Pecten lunularis
,
R b

'

mer .

priscus, S chloth.

substriatus, R o
‘

mer .

H innites tumidus, Z iet.

Lima H ermanni, Z iet.

H ettangiensis, T erq .

eucharis, d
’
O rb.

L imea acuticosta, G o ldf .

Plicatula spinosa, S ow .

Avicula l ongiaxis, Buck .

Inoceramus ventricosus, Sow .

P inna fol ium, Young 6' Bird.

Macrodon Buckmani, R ichard .

Aegoceras brevispina, S ow .

polymorphum, Quenst.

Lytoceras fimbriatum, Sow .

Amal theus Ibex, Quenst.

N autilus intermedius, S ow .

Belemnites cl avatus
,
S chloth .

elongatus, M il l .

l

T rochus acutus, S chloth .

mammillaris, M oore .

T hetis, G oldf .

l imbatus, S chloth.

E gion, d
’
O rb.

E ucyclus G uadryanus, d
’
O rb.

C hemnitz ia undulata, Z iet.

Blainvill ei, G o ld .

Actaeonina marginata, S imp .

M acrodon intermedium,
S imp

N ucula cordata, G o ldf .

-L eda G alathea, d
’

O rb .

C ardita consimilis
,
T a te .

Astarte striato-sul cata, G oldf .

C amertonensis, M oore

Myoconcha decorata, G oldf .

C ypricardia cucullata, G o ldf .

C ardinia attenuata, S tutch .

crassissima, S ow .

concinna, S ow .

C eromya bombax, Quenst.

P leuromya ovata, R b
'

m.

Pholadomya ambigua, Sow .
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Pholadomya decorata, H ar tm.

ambigua , S ow .

Pleuromya ovata, R omer .

S cotica, Wr ight.

UnicardiumIanthe, d ’ o rb
'

.

P inna folium, Young Bird .

M ytilus scalprum, S ow .

numismal is, Opp el:

Leda Zieteni, B rauns .

G alathea
,
d

’
orb.

C ardinia attenuata
,
S tutch .

Aviculanovemcostae, Brown .

L ima H ermanni
‘

,
Z iet .

eucharis, d
’
O rb.

BRA C H I O P O D A .

Rhynchonel la tetra
’

édra, S ow . Wal dheimia numismalis, S chloth . .

furcillata, Theod . Spiriferina oxyptera, Buvig .

variabilis, S chloth. verrucosa, Buch .

C RUS T A C E A .

P seudoglyphaea, sp . l G lyphaea, sp .

AN N E L ID A .

D itrypa circinata, T a te . Ditrypa quinquesulcata, M aust.

EC H IN O D E R MAT A .

P entacrinus robustus
,
Wright . Pentacrinus laevis, M il ler .

Foreign C orrela tions—In North G ermany the Jamesoni-beds form the base O f the

Middle L ias, and are
,
in part

,
the equ ivalent O f the N umismalis-marl O f Swabia .

According to the late D r . U . Sct nbach
,
who made a special study O f these beds, and

recorded the results in an exhaustive memo ir
,

‘ the ironstones of the Middle L ias worked

near H arzburg, L iebenburg, Bodenstein,
Kalefeld, and Markoldendorf, &c . , are O btained

from this zone . A egoceras armatum lies in the lowest stratum,
Aeg . Jamesoni and its

other associated Mollusca in higher strata
,
and the upper portion O f the marls passes into

beds contain ing A eg . L oscombi, Aeg . Valdani
, Aeg . fimbriatum,

and Amaltheas Jbea ,
so

that the Schichten des Ammonites Jamesoni of Brauns include beds which form the

whole O f the I bex-beds and part O f the H enlegi
-beds O f this w ork . L ast year I O btained

from H echingen three beautiful specimens O f Aeg . Jamesoni, almost exact replicas O f
’

the

type O f this Ammonite which I had from its original locality, the island O f P abba, and,
associated with it, from like beds, A eg . Ya ldani from the ferruginous marls. Emerson2

1 “ Ueber den E isenstein des mittleren L ias im N .
-W . D eutschland,

"
p . 503, 1863 ;

‘ Zeitschr . d .

deutschen geo l . G esel lschaft,
’

Jahrg . 1 863 .

D ie L iasmulde von M arkoldendorf,
’

p . 27 , 1870 .

L AM E L L IBR AN C H I A T A .

L imea acuticosta
,
G o ldf .

Inoceramus ventricosus Sow.

Pecten aequivaIvis, S ow .

l iasinus, N yst.

Pl icatula spinosa, Sow .

G ervillia M accul lOchii
,
Wright.

G ryphaea cymbium, L amh.

obliquata, Sow .

H ippopodium ponderosum, Sow .

Astarte striatosu lcata, R emer .

Arcomya vetusta, P hill .
C ucullaea Miinsteri, G oldf .

C ardita multicosta
, P hil l .

Plicatula spinosa, Sow .

’
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gives the follow ing section in the lower half O f the Middle L ias, in dem Klef
’

and am

A bhange des B erges,
”

in descending order 1 st, A eg . C entaurus-beds 2nd
, Aeg .

brevisp ina -beds ; 3rd, A eg .
-arma tum-beds . In the

“ first are found Lytoceras jimbriatum

and A egoceras stria tum,
in the second A eg . Jamesoni and A eg . brevisp ina , and in the

third A eg . armatum and T erebratula subovoides : T . p unctata .

In South-west G ermany, at the foot O f the Swabian A lps, the marls O f the Middle

L ias are seen resting upon L ower L ias clays containing A rietites raricosta tus . In these,
the N umismalis-marls O f Quenstedt, are found G ryp hwa obliqua and Belemnites elong atus,

which now appear for the first time, B elemnites a cutus, so common in the O lder beds,
being absent. P ecten p riscus, L ima H ermanni

,
and other bivalved shells, as P holadomya

decora ta , are likewise found w ith R hynchonella tetrae
'

dra , R hyn . calcicosta
,
and Sp iriferina

M ilnsteri . Above these forerunners O f the new Fauna are large Ammonites, embedded in

a calcareous matrix, representing varieties O f A egoceras arma tum ; and in marls still

higher in the sections A egoceras Jamesoni appears for the first time associated with

A egoceras brevisp ina , A egoceras T aglori, H arp oceras M asseanum,
and H arp oceras

arieti orme . Associated w ith the C ephalopods are Brachiopods, represented by Wald

heimia numisma lis, R hynchonella rimosa , R hynchonella variabilis
,
also P enta cr inus

basa ltif ormis, with many Mollusca, which represent the zone O f A egoceras Jamesoni in

W iirttemberg . It is important to note the very great change that takes place in

the life O f the Molluscan Fauna w ith the dawn O f the Middle L ias
,
and to O bserve the

great contrast between the palaeontology O f the Jamesoni, fl ea ,
and H enlegi zones,

when compared with those w e have studied in examining the various successive horizons

O f life in the L ower L ias.

In France the Jamesoni-beds are well developed in several D epartments. In

Normandy they would appear to be included by P rof. D eslongchamps
1 in the C a lca ires

ct M arnes d T erebratula numisma lis.

”

A lthough not described as marking a distinct

zone, the A eg . Jamesoni= R egnardi, d
’

O rb . ,
has been collected at Evrecy, C alvados . In

the C Ote d
’

O r the Jamesoni-beds are described by M . C ollenot,
2
who divides the

Middle L ias near Semur into four zones, designating each by a characteristic species O f

Ammonite, and in descending order he gives the follow ing :

Z one O f A eg . H enley i, Sow .

A eg . D avcei, Sow .

A eg . Venarense, O pp .

A eg . Valdani, d
’

O rb .

In the Ya ldani-beds A egoceras Jamesoni is found .

1 Deslongchamps, E tudes Jurassique Inf. de la N ormandie,
’

p . 42
,
1864 .

2 D escription G éologique de l
’
Auxois

,

’

p . 260, 1873 .
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In the D epartment O f the C her, at Saint-Amend this zone is represented by A eg.

Jamesoni =B egnardi, d
’

O rb . , P hyll . L oscombi, Sow .
, A eg . Yaldani, d

’
O rb .

, A eg . M auge

nesti, d
’
O rb . , Ama l . I bea', Quenst , A eg . C entaurus,d

’

O rb . , A eg . brevispina , d
’
O rb . Inthe

D epartment O f the A veyron there is a considerable thickness of M iddle L ias composed O f

limestones andmarls. T he limestones form the base, the Z one 51 Lyt. fimbria tum,

”
and

the marls occupy the upper portion ,
the Z one aAmal . margaritatus.

”

Specimens of

A eg . Jamesoni have been found in
.

the region,
so that the fossils O f this zone have nOt

been separated from thejimbriatum-beds, as in other localities . In the D epartment-O f the

Rhone M . D umortier has studied the fossils
’

of the Middle L ias with great care, and has

shown that this division O f the formation attains a considerable development in
_

the

Basin O f the Rhone . H e O bserves, C onsidered in relation to its fossils the Middle

L ias
“

may be regarded as the reign O f Belemnites, for in no other division Of' the

Secondary strata do we recognise the remains of these C ephalopods accumulated in such

considerable numbers and appertaining to so many species. T he Ammonites also

fu
'

rnish
'

_

always in lower portions O f the stage a very remarkable contingent O f large

species, and al l characteristic O f special horiz ons . T he A cephal
'

a
,
G astropods,

'

and

Brachiopods also give a considerable number O f species . This author divides the

Middle L ias O f the Basin O f the Rhone into two great zones, very unequal otherwise In

their thickness .

g

T he lower is much more developed vertically, and comprises an assemblage of marly
limestones and marls

,
having a total thickness O ften exceeding eighty metres 260 feet,

and forming the zone O f Belemnites clavatus . The upper zone is very clearly separated

from the lower by its mineralogical composition and by its fossils and is characterised

by the presence O f P ecten wguivalvis. T he limestones which compose it are throughout

very hard
, O f various colours, very badly stratified, and form a thickness which, in the

centre O f the basin,
does not appear to exceed from six to eight metres 20 to 26 feet.

TABL E O F T H E MIDD L E L IA s I N T H E BAS IN o r T H E RH O N E .

UP P E R L IA S .

Z one of P ecten a quiva lvis .

P E T R O L O GY . T H IC KN E S S . Fossrns.

M etres.

C al careous lumachel le,
”

yellowish or reddish 2 to 3 L imea acuticosta, G oldfuss.

Heavy l imestone, sublamel lar, very hard, yel
lowish-brown, with large, ferruginous,
O olitic grains 2 to 5 O strea sportel la, Dumort.
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Z one qf B elemnites clava tus .

PE T R O L O GY . FossrL s.

G rey-bluish marls, tender, plastic withou t
Metres .

interposed calcareous l ayers 5 to 1 0 T isoa siphona lis, Marcel de S erres .

A thin l ayer O f bluish lumachel le, veryhard,
charged w ith pyrites, forming very resist

ing p laquettes L ingula Vo l tz i i .

G reyish
-blue marls, without hard f. . 60 to 70 T isoa siphona l is, M arcel de Serres .

M arly l imestones, al ternating w ith yel lowish

marl s and greyish ferruginous nodul es 2 to 3 Belemnites p axi l losa s, S chloth .

G reyish mar ly 11mestone, coarse, hard, and

earthy, very often coloured blood-red 2 to 3 A egoceras a rma tum, Sow .

T otal thickness

L OW E R L i A s .

It was not possible in this region to correlate the beds by the Ammonites as he had

done in other D epartments O f the Rhone basin,
so M . D umortier selected P ecten

x guivalis and B elemnites clava tus as the organ ic forms that characterise the different

horizons into» which he has divided his zone O f Belemnites cla vatus.

9 . T H E Z O N E o r AM AL T H E US IBE x .

Sgnongms . Upper Marls, pars, D e la Beche, L ias O f Lyme Regis,
”

G eol . Trans ,

’

2nd series, v ol . ii, p . 22 1 823 . Ochraceous L ias, Murchison , G eol . O f C heltenham,

’

2 E d .
, p . 42, 1 845 . D ie Schichten des Ammonites I bex ,

” Oppel
,

‘ D ie Juraformation,

’

p . 1 22, 1 856 . I bex -bed
, W right

,
Quart. Jour . G eol . vol . xiv

,
p . 25 1 858 .

Schicht des Ammonites C enta urus,
” Emerson

, D ie Liasmulde v . Markoldendorf, p . 34,

1 870 . D ie Schichten desAmmonites C entaurus,” Brauns,
‘ Untere Jura,

’ p . 1 1 1 , 1 87 1 .

This zone was originally exposed at Battledown H ill, near C heltenham,
where it was

worked for brick-earth : the bed consisted of an u nctuous, tenacious, yellow ish clay, con
tain ing numerous hard ferruginous nodules, many O f which enclosed fossil shells . The

same stratum was found in L eckhampton, C harlton Kings, and C hurchdown to the south
,

and at D umbleton,
north of C heltenham everywhere the nodules yielded many w el l

preserved Mol lusca, and the fo llowing list is characteristic O f this zone .
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C E P H AL O P O D A .

Amal theus Ibex, Quenst . Lytoceras fimbriatum, S ow .

Aegoceras Valdani, d
’
O rb . Phyl loceras L oscombi, S ow .

M angenesti, d
’

O rb. Aegoceras striatum, R einecke .

Actaeon, d
’

O rb. Belemnites clavatus, S chloth.

C entaurus, d
’

orb. elongatus, M il ler .

G A S T E R O P O D A .

T rochus imbricatus. S ow . T rochus laevis
, Schloth.

L AM E L L IBR AN C H I A TA .

C ardinia attenuata, S tutch .

Mytilus scalprum, Sow .

Pinna fol ium, Young and Bird .

P ecten priscus, S chloth .

L ima pectinoides, Sow .

Avicula inaequival vis, Sow .

M acrodon Buckmani, R ich .

BR AC H IO P O DA .

Spiriferina rostrata, L amh . Waldheimia numismalis, L am/c.

Rhynchonella furcillata,» The
’

od . Rhynchonella rimosa, Buck .

T he fossils O f this zone in other localities are O ften catalogued with those from the

Jamesoni-beds, on which they rest, and it is rare that we are able to define so distinctly

the limits O f the I bex-beds as formerly we were able to do near C heltenham .

M r . E . B. Tawney, has made a careful study O f the L ias around Radstock, .

and embodied his O bservations in an exhaustive memoir1 on this subject . From this

we learn that the I bex-beds were found by him at Munger, near Radstock, associated

with the Jamesoni-beds ; and that near the top O f an O ld quarry, formerly worked for

road-material, he collected A egoceras M augenesti, Aegoceras Va ldani, A egoceras stria tum, .

and Lytoceras fimbriatum. A egoceras brevisp ina, Aegoceras Jamesoni, and Ama ltheas

I bex seem to occur throughout
, and in the same locality Belemnites were abundant, but

not easily extracted . B elemnites p axillosas and B . ap icicurvatus, L ittorinx and other

minute G astropods were found in fine preservation with C ryp txnia exp ansa . Among

the bivalve shells Astarte striato-sulcata, I noceramus ventricosus, P holadomya ambigua ;
and O f Brachiopods, R hynchonella rimosa and R hyn . furcillata . We have here a very

good account O f the I bex-beds O f Munger, with the distribution O f some O f the leading

fossils therein .

1 “ N otes on the Lias in the N eighbourhood ot
'

R adstock,
” ‘ P roc . Bristol N aturalists

’

p . 1 78, 1 875 .

Arca truncata, Bush .

elongata, Buck.

G ryphaea cymbium,
L am/c.

Inoceramus ventricosus, S ow .

Avicula longiaxis, Ba ch .

G ervillia laevis, von Buch .

H ippopodium ponderosum, S ow .
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T his zone appears to extend into Northamptonshire, as the specimens O f Ama l . I bex,

a nd A eg Va ldani in the British Museum, marked from Watford, testify .

In D orsetshire I have collected at Lyme Regis fragments O fthe leading fossils O f this
zone, as, for example, A . Va ldeni, A . M augenesti, in greyish coloured clay beneath a bed

w ith A eg. Baemi, so that the zone O fAmaltheas I bex appears to maintain an independent
position above the Jamesoni-beds in the localities I have cited wherever w e are able to

ascertain the position O f its fossils with sufficient accuracy to determine the limits O f the

z one .

Foreign C orrelations—In South-West G ermany this zone was first separated from

the Jamesoni-beds by D r . O ppel ,
l
as he found in beds of clay and marl a few feet thick,

resting upon the Jamesoni-beds, a group O f Ammonites that were constantly associated

together
,
namely, Ama l . I bex, A eg . M aug enesti, A eg . Va ldani, A eg . A ctx on

,
and A eg . C en

taurus, whilst in the Jamesoni-beds the group O f associates consisted O fA egoceras Jamesoni,
A eg . M asseanum

, A eg . submuticum, A eg . Taylori, and A eg . p ettos and a like distribution O f

species is found in the two zones in G loucestershire . T he I bex -beds are much more

easily discovered round C heltenham than the Jamesoni-beds
,
which are only reached in

some deep brick-earth diggings .

In several of the exposures for O btaining ironstone out O f the Middle L ias O f North

G ermany some good sections of the Jamesoni, H enleyi, and M argaritatus
-zones have been

discovered . The following section, made by the late D r . U . Sct nbach,
2
of a cutting near

~Oldershausen shows the relation O f the Ibex and Jamesoni zones to each other in that
region

S ection near O ldersha usen, between O ldenrode and E chte the beds tahen in

descending O rder .

P E T R O L O GY .
O R GA N IC R E M A IN S .

ft . in

l A dark red-brown ironstone, w ith very
fine ool itic granules, and containing
many petrifactions from 4 to 6 0

2 A greenish-brown marly l imestone,very
crumbly, and con taining many petri

3 A hard greyish-yel low limestone, O ften

oolitic

1 ‘ Juraformation,’ p . 1 22, 1856 .

E isenstein des mittleren L ias im N .
-W . D eutschland

,

’

p . 493
,
1863 .

P hy ll . L oscombi, A eg . hybridum, A eg . brevisp ina ,
A eg . Jamesoni, A eg . Va ldani, A eg . G umbrechti,
Ama l Oppeli,Belemnites clava tus,B . breviformis,
B . e longa tus, N autilus intermedius, P hola

domya decora ta , P . obliquata , P . ambigua,
P . H ausmanni,A vicula S inemuriensis, G ryphaea

obl iqua, P enta crinus basa ltiformis,

Lyt . fimbria tum, A eg . Va ldani, P hyl l . L oscombi,
B el emnites elonga tus, B . brev if ormis, B .

clava tus, B . umbil icatus, C ryp tx nia expansa ,
Sp iriferina rostra ta .

A eg . C ap ricornus, B elemnites e longa tus, B .

breviformis, B . clava tus, B . umbi l ica tus
,

M i l ler icrinus H ausmanni
,
P entacrinus nudus .
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AtMarkoldendorf,
1
near Einbeck,

‘

in a similar exposure for ironstone, he found the above
strata with A eg . a rmatum, A eg . C entaurus, A eg . brevisp ina , Aeg . Jamesoni, T rochus laevis,

P holadomya ambigua , I noceramus ventricosus, Gryp hx a obliqua , and many Brachiopods.

D r . Emerson” states that the beds with A eg . C entaurus l n the Markoldendorf district

yield the richest ironstones in the Middle L ias, and that they alone afford that beautiful

granular Oolitic structure which is absent from most O f the other ironstone masses O f that
region . In some parts the C entaurus-beds rest upon the Brevispina -beds, and contain a

great number of G asteropods . The following Mollusca were obtained by this author
from these i ronstones.

Fossilsf rom A egoceras C entaurus
-beds at H ullersen .

Lytoceras fimbriatum,
S ow .

Aegoceras striatum, Bein .

C entaurus, d
’
O rb.

Phyll oceras Loscombi, Sow .

H erberti
, Opp .

N autilus intermedius, Sow .

Belemnites elongatus, M il l .

clavatus, S chloth.

T rochus laevis, S chloth.

7 R etbergi, S chlon .

Thetis, G oldj
'

.

P leurotomaria multicincta, Schlub.

tuberculatO -costata, M unst.
,

granosa, S chloth .

solarium, Koch .

In Swabia the three zones O f the lower half O f the Middle L ias— the Jamesoni,
Ibex, and B avisi beds—closely resemble each other, and are only distinguished by
the characteristic Ammonites they contain, most O f their G astropods and L amelli

branchs having a w ider range in the beds than the C ephalopods
, a stratigraphical

condition which we have seen to prevail in other zones O f life . According to D r .

.

O ppel
s

the following section fairly represents the actual state O f the lower half O f the Middle
L ias of Swabia .

1 E isenstein des mittleren L ias im N W . D eutschl and,
’

p . 496, 1863 .

2 D ie Liasmulde v . M arkoldendorf bei E inbeck,
’

p . 34, 1870 .

3 Die .Iuraformation,
’

p . 123, 1856 ;

Phasianel la phasianoides, d
’
orb .

C emoria costata, E merson .

punctata,E merson.

O pis C arusensis, d
’
O rb.

Isocardia cingulata, G oldf .

Unicardium“ Ianthe
,
d
’

O rb.

N ucul a cor
'

data, G o ldf .

L eda subovalis, G o ld/Z

G alathea, d
’
O rb.

Inoceramus ventricosus
,
Sow .

L imea acuticosta, G o ldf .

P ecten velatus, G old/L

Spiriferina rostrata, S chloth.

Pentacrinus basaltiformis, M ill .

nudus
,
S chlb

'

n .



https://www.forgottenbooks.com/join


T H E L IAS AMMONITES .

H artmanni, S . oxyp tera ,
and Rhynchonella f urcil lata , Other Species are found which

pass up into higher beds, such as Terebra tula cornuta
, T . Waterhousei, T . subnumismalis,

Sp iriferina rostrata , R hynchonellatetrae
'

dra , and Wa ldheimia numismalis rarely .

In the D epartment O f the C her the late P rofessor Alcide d’O rbigny
1
w ell defined the

presence of this zone in giving the localities O f Am. Boblayei s ex , A eg . M aug enesti,

and A eg . Yaldani . These C ephalopods, so characteristic O f the stage
,
were collected from

the Middle L ias at C outards, and in the valley O f Saint-P ierre, near Saint-Amand,
C her ; by MM . Boblaye, Valdan, Maugenest

,
and d’O rbigny, in beds a little above those

descending order, with Gryp hx a arcuata .

In the D epartment O f C 6te-d’O r the lower portion of the Middle L ias is divided by
M . C ollenot 2 into four zones, each designated by a characteristic Ammonite, in descending
order as follow

1 . Z one O f A E G O C E R A S H E N L E Y I , Sow .

2 . Z one O f D AV CE I , d
’

O rb.

3 . Z one of VE N A R E N S E , Opp .

4 . Z one of VA L D AN I
, d

’

O rb.

The “ zone O f Am. Yaldani is local ly known as C alcaire aciment de Venarey, where

it is extensively worked for hydraulic lime
,
and from whence many fossils are O btained .

It was at Venarey, near Semur, C Ote-d
’O r, and in the environs O f A vallon and Yonne

,

that M . d
’
O rbigny Obtained the type Specimens O f A eg . Va ldani . I found several other

species O f C ephalopods in the Museum at Semur
,
which had been O btained from the

C alcaire a ciment, but they were found in higher beds than those which had yielded

A eg . Va ldani, A eg . brevispina, A eg . Vena rense, P hyll . L oscombi, Amaltheas B oblagei,

and Ama l . A lisiensis, all O f which appear
,
from the character O f their matrix, to have

been derived from the Ya ldani-zone . T he leading Ammonite of this zone, A egoceras

H enleyi, has been mistaken by d
’

O rbigny for A eg . p lanicosta , Sow . , from the O btusus

beds O f the L ower L ias, and figured as such in the ‘ P aléontologie Francaise,
’

pl . 6 5 .

T he localities therein given for this Ammonite are important, and prove that this stage

O f the Middle L ias exists in many other D epartments, as C alvados, Meurthe, Mosell e,
C her, A in,

Ardennes
,
Meuse . M . D umortier,

3
who has corrected the former error as to .

the identity of A . C ap ricornus, Schloth . ,
says,

“ L
’

Ammonites C ap ricornus est avec

l
’

Amm. D avx i l
’
espece la plus caractéristique et la plus répandue dans les couches

inférieures de la zone a Bel . clavatus on la rencontre partout ou ces couches sont

abordables. Saint is one of his type localities for this and its other

Ammonite associates .

1 Paléontologie Francaise, T errains Jurassiques,
’
tom . 1, p . 253, 255, 257, 1842 .

2 D escription G éologique de l
’

Auxois,
’

p . 260, 1873 .

3 E tudes P aléontologiques,
’
tom . 3, p . 82, 1 869 .
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Synonyms . Upper Marls (pars med ), D e la Beche, G eol . 2nd ser . ,
vol ii

,

p . 23, pl . iii, 1 823 .

“ D er mittlere schwarze Jura,
” Quenstedt, pars,

‘ FlOtzgebirge

p . 1 72, 1 843 .

“ D ie Schichten des Amm. B avosi,
” Oppel

,
Juraformation ,

’

p . 1 26, 1 856 . Schiste d
’

E the
,

”

D ewalque,
‘

L ias de L uxembourg,
’ p . 55, 1 857 .

L ias G amma (pars D avoeikalk), Quenstedt,
“ D er Jura Uebersichstafel ,

”

p . 293 , 1 858 .

D avx i-bed,
” Wright

,
Quart . Journ . G eol . vol . xiv, p . 25 , 1 858 . Z one O f

Am. C ap ricornus,
” Wright, Oolitic A steroidea P al . Soc . ,

vol . for 1 86 1 , p . 79 , 1 863 .

Z one de la Belemnites clava tus,
” pars D umortier,

‘ E tudes Paléontologiques sur les

Dep6ts Jurassiques du Bassin du Rh6ne,
’

3me partie, L ias Moyen , p . 1 6, 1 869
“ D ie

Schichten des Ammonites D avx i,
”

Brauns,
‘ D er untere Jura,

’ p . 1 24 , 1 87 1 . Z one

O f Ammonites C apricornus Tate and Blake
,
Y orkshire L ias,

’ p . 89 , 1 876 .

This zone is very well developed in England and wherever the Middle L ias is

complete it is found beneath the rock-bed forming the Marlstone of British G eologists.

T he beds consist of laminated clays, sometimes containingmicaceous particles, or they are

largely charged w ith ferric oxide, whilst in other localities the zone is represented by

irregular beds O f brown micaceous sandstone . T he inconstant stony bands found in the

clay contain sometimes an assemblage of fossils, and in a few of the beds several interesting
forms O f Asteriadx and Op hiuridx have been found . At M ickelton ,

1 Worcestershire,
where the shales O f this zone w ere perforated for a railway tunnel

,
a considerable number O f

fossils in fine preservation were O btained ; the shales, partly arenaceous and partlymicaceous,
formed thin slabs of fine bluish sandstone, on whichmany of the P entacrinites, Brittle-stars,
and S tarfishes, lay in high rel ief. There were also large slabs O f ironstone, many inches

in thickness, composed almost entirely O f Shells, with many immature specimens O f

A egoceras H enlegi . A l l the Specimens O f C raster G aveyi, Forb . , T rop idaster p ectinatus,

Forb . , Op hioderma G a veyi, w ith C idaris Fdwardsii, VVrt and P enta crinus robustus,

Wrt. , w ere found adherent to the under side of a thick slab O f ironstone which lay twenty

feet below the surface . T he C idaris, and its spines attached to the tubercles O f the

plates and the ossicles, and species O f C raster, Trop idaster, and Ophioderma were as well

preserved for anatomical description as if they had been prepared by a taxidermatist for

the purpose .

Beds of laminated Shales and ferruginous clays, the equivalent in age O f those at

M ickelton ,
w ere exposed in making excavations at H ewlett’s H ill for the reservoirs O f

the C heltenham Water-works ; many O f the ironstone bands were full O f fossils in various

stages O f decay, from the decomposition of the calcareous matter of the she ll . Another

exposure on the same contour line was made at W itcombe, and several O f the Ammonites
1 “ O n the Railway C uttings at M ickel ton T unnel

,
by G . E . C avey, Quart. Journ .

G eol . vol . ix
, p . 29 , 1853 .
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and Nautili from that locality, now in my collection, were O btained in fine preservation

theWitcombe shells rivalling those from M ickelton ; but no Echinoderms were found with
theMollusca . The following list represents the leading species collected from these beds.

Fossils collectedfrom the Z one of A egoceras H enleyi, G loucestershire.

Belemnites umbilicatus
,
Blainv .

elongatus, M ill .

paxillosus, S chloth .

N autilus striatus
,
Sow .

C hemnitz ia capricorni, Wrt.

C ylindrites capricorni, Wrt .

Trochus imbricatus, Sow .

Pholadomya ambigua, Sow .

decorata, H artm.

P leuromya unioides, R b
'

m.

L eda rostral is, L amh.

complanata, R b
'

m.

acuminata, G o ldf .

cordata
,
G o ldf .

infl exa, E c
’

m.

A starte capricorni, Wrt .

M ytilus hippocampus, Young Sr

C ypricardia cucul lata, G oldf .

C ardinia attenuata, S tutch .

G oniomya capricorni, Wrt.

P rotocardia truncata, P hil .

Unicardium I anthe, d
’

O rb.

C ucullaea M iinsteri, Z iet .

T erebratula punctata, Sow .

Spiriferina rostrata, Schloth.

Rhynchonel la rimosa, von Buch.

C E PHAL O P O
'

D A .

A egoceras H en leyi, S ow .

striatum,
R eineche .

B avosi
,
Sow .

L ytoceras fimbriatum, S ow .

G AS T E R O P O DA .

P leurotomaria similis, Sow .

C ryptaenia expansa, Sow.

nudosa
,
S chlilb.

L AME LL IBRAN C H IAT A .

BRAC H I O P O DA .

Rhynchonella variabilis, S chloth.

O rbicula scal iformis, Wrt .

L ingula Beanii, P hil .

Area elongata, Quenst .

truncata
,
Buck .

M odiola scalprum,
S ow .

Limea acuticosta, G oldf .

Avicula longiaxis, Buclc.
M onotis inaequivalvis, Sow .

Inoceramus ventricosus, S ow .

substriatus, G oldf .

Pecten aequivalvis, S ow .

priscus, S chloth.

diversus, Buck .

l iasinus, N yst.

G ervillia laevis, Buck .

P licatula spinosa, S ow .

G ryphaea cymbium, L amlc.

O strea G oldfussi, B ronn .
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III . G rey marls with the green Ammonite nodules are estimated
'

at one hundred

feet in thickness, and are overlain by what is locally called T he Three Tiers,
”
con

sisting of three beds of hard micaceous sandstone, interstratified w ith sandy micaceous
shale and greyish marls . These beds contain few fossils . T he bones of Saurians are
sometimes found in the rock beds, together with impressions of P hylloceras L oscomhi

and Lytoceras fimhriu lum. Over T he Three Tiers are about 1 60 feet of grey

micaceous marls. T wo or three thin bands of mudstone and occasional nodules
occur in the lower part of the mass, and at rather more than 1 00 feet above T he Three
Tiers a thicker band, containing shells and calcareous concretions, stands out from
the face of the cliff . Underneath this thick band is a C Il I

‘

l O l l S and persistent layer of

small nodules containing chiefly fragments of Ammonites .

T he mass of grey marls terminates w ith a layer made up of shells and fragments of

P entacrinites, and this is immediately overlain by a bed of large sandstones, from

4 to 6 feet in thickness, belonging to the zone of Ama ltheus margarila lus.

R obin H ood
’
s Buy

— T he north cheek of this bay presents a fine exposure of the

H euleyi
-beds, consisting of hard marly shales interstratified with oyster-bands, forming

strong rock beds, having a thickness of 60 feet, w ith blue sandy shales, becoming more

argillaceous towards the base with fossiliferous nodules containing A eg . H euleyi and

Ly locem sfimhriu lum. Messrs . Tate and Blake1 have carefully measured these beds and

drawn up the following section

H E N L E Y I-hea
’
s
, N or lh Cheeh, R obin H ood

’

s Bay .

B ase of the M argarila lus
-hecls .

Par a ow e v . O R GA N IC R E M A IN S .

ft . in

1 Series of thin oyster bands with rippl e

marked sandstone between 4 5 G ryphcea cymbium,
var

’

. depressa .

Hard speckled shales 4 8

White hardened band, conspicuous at

C astle C hamber 0 6

Brown speck ly shal es 8 6 Wood .

Sandy laminated rock oysters, at base

1 0—12 in . 0 10 G ryphcea cymbium, var . dep ressa .

Brown speckly shales l 4

L ine of ironstone (l oggers 0 4 A eg . H en leyi .

Brown speckly shal es 7 4 A eg . H euleyi .

Sandy variable bands, occasional patches
o f oysters

Brown speckl y shales with large

doggers irregularly scattered

T hin laminated shale v—w 6 G ryphaea cymbium, var . dep ressa .

8

1 The Yorkshire Lias,
’

p . 9 1 .
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Par n onoe r . O R GA N IC R E M A IN S .

O yster bed ( the low est) G ryp hae a cymbium, var . depressa .

H ard
,
whitish, slippery shales, irregular

doggers ”
A eg . H enleyi, P ho ladomya, Beyrichii .

Similar shales, irregu lar doggers

S imilar shal es, irregular bands of

S imilar shales Aeg . H enleyi .

Small round nodules

D arker shales, stil l hard

S trong ironstone dogger

Bluish
,
hard , sandy sha le

I ronstone dogger, 6
—8 in .

S imilar shale

Ironstone dogger H enley i, M odio la

S imi lar shale

T hin lenticular dogger M onotis inaequiva l vis .

Similar shale A eg . H en leyi, I noceramus ventricosus, M od io la

numisma lis .

2 7 Ironstone dogger, 5
— 10 in . A eg . H enleyi .

28 W hitish crumbly shale

29 D ogger

30 Sha le and irregular dogger Lytoceras fimbr ia tum.

3 1 Shale Ig toceras/imbr ia tum.

32 Brown shale, hard band of .

33 Shale .

T he base of the H enleyi
-beds .

Foreign C orrelations—T he H enley/i C ap ricornus
-beds are found in different regions

of North G ermany, where they have been discovered in cuttings for railroads and in

mining for ironstone, which appears to abound in the lower portion of the Middle L ias

of that country ; in proof, I may state that Ammouiles C ap ricornus has been found in

forty different localities in North G ermany .

In Brunswick this zone has been described by H . von Strombeck ;
1 in the province of

Saxony, by Ewald ;
2

near Gottingen ,
by Bornemann ;

3
at H arzburg, Oldershausen,

Markoldendorf, and in other ironstone districts, by D r. U . Schlonbach and from these

and other localities D r . Brauns5 has been able to make out the follow ing list of species

forming the Molluscan Fauna of the B a vosi-beds H euleyi
-beds of North G ermany .

1 ‘ Z eitschrift der D eutschen geol . vol . iv . , p . 65 , 1852 ;
‘ Sitzungber . der Berl iner

Akademie,
’
185 9, p . 354 .

2 ‘ Uber :die Jurassischen Bildungen der P rovinz Sachsen ;
’ ‘ Verb . d . R on Akad . d. Wissen ch .

Berl in ,
’

p . 347 , 1 859 .

Liasformation in der Umgegend v on G o ttingen,
’

p . 23
,
1 854 .

4 D en E isenstein des mittleren L ias im N .
-W . D eutschland,

’

p . 487—496, 1863 .

5 D er untere Jura im N W . D eutschland,
’

p . 133
,
187 1 .
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P ale ontology of the D ann i-heels of N orth West Germany .

Aegoceras striatum,

'

R eineche .

Henl eyi, Sow .

D avoei, S ow .

L ytoceras fimbriatum,
S ow .

Phyl loceras Loscombi, S ow .

Amaltheus margaritatus, M ont .

Actaeonina variabil is, B rauns .

C ryptaenia expansa, Sow .

helicinonies
,
R om.

P leurotomaria similis
,
S ow .

granosa, S chloth .

D iscohelix calculiformis, D unlcr .

T rochus laevis
, S chloth.

turriformis, Kohh and D unk .

G ryphaea cymbium,
L amh .

O strea semiplicata, M iinst.

Anomia numismal is, Quenst.

P licatula spinosa, S ow .

H innites tumidus Z iet.

Pecten priscus, S chloth.

aequival vis, S ow .

substriatus, Ro
'

m.

lunularis
,
R om.

Lima Hermanni, Z iet.

D imsa acuticosta, G o ldf .

Leda complanata, G o ldji

G alathea, d
’
orb .

suboval is, G old/Z

N ucula cordata, G oldf .

Rhynchonel la variabilis, S chloth.

tetraédra, Sow .

rimosa
,
Buch.

furcil lata, Théod .

Spiriferina rostrata, S chloth .

Waldheimia numismalis, L amh.

C E PHAL AP O D A .

Amaltheus N ormanianus
,
d
’
orb.

N autilus intermedius
,
S ow .

Belemnites umbilicatus
,
B la inv .

compressus, S tahl .

clavatus
,
Schloth .

paxillosus, Schloth .

G asrnnor onA .

L AM E L L IBRAN C H IAT A .

BRA C H IO P O DA .

Wal dheimia cornuta, S ow.

Waterhousei, D av .

H eyseana, D un/c.

punctata, Sow .

subovoides, R om.

T erebratella subpentagona, Koch and D un/c.

T rochus limbatus
,
S chloth.

imbricatus
,
S ow .

umbilicatus,Koch and Dun/c.

R ote lla turbilina, S chloth .

T urbo paludinaeformis, Schlub.

N icias, d
’
O rbig .

marginatus, Z iet .

T urritella undulata, Z iet.

C ucullaea M unsteri
,
Z iet.

Macrodon Buckmani, R ich .

Inoceramus ventricosus, Sow .

Avicula inaequivalvis, S ow .

calva, S chlub.

cygnipes, Y oung and B ird .

P inna fol ium
,
Y oung and Bird .

M odiola el ongata, Koch and D unh.

Astarte striatosulcata, R om.

Myoconcha decorata, M unst.

C ardium cingulatnm,
G o ldf .

Protocardia truncata, S ow .

T hracia G rotriani, B rauns .

Pholadomya decorata, Z iet.
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’

T he Marlstone of English G eologists forms a marked division of the Middle L ias .

In the Midland C ounties it consists of a lower portion
, composed of yellow ish-brown

sandy beds
,
w ith thin bands of limestone and ferruginous nodules, and of an upper

portion or rock bed, formed of impure limestone containing many fossil shells 1n good

preservation it w eathers brown externally from the oxidation of the iron it contains,
whilst it is blue internally when broken with the hammer . This rock bed forms a solid

capping to the lower arenaceous beds, the more rapid erosion of which along their out

crop in Marlstone districts produces those terraces and tabulated promontories, as at

G retton , A lderton , D umbleton,
C hurchdown

,
and Stinchcombe H ills, which impart such

a picturesque effect to the physiographic features of the western escarpment of the C ottes

wolds whilst the steep slopes descending from the edges of the platforms to the L ower

L ias plain below are composed of softer beds of L iassic sands and clay that have under

gone a greater amount of atmospheric erosion .

North of C heltenham theMarlstone is exposed in large quarries at Bredon,
A lderton,

D umbleton, and G retton H ills, where it was formerly worked for road-material . From

G retton I collected a large number of fossil shells
,
many of which had their tests in

good preservation . In these localities, how ever, it is difficult to separate the M argaritatus

from the Sp inatus
-bed . South of C heltenham the Marlstone is found at the summit of

C hurchdown H ill, a remarkable circumdenuded outlier of the C otteswolds, and on the

western slope of Robin ’

sWood H ill
,
another outlier of the same ; atFrocester H ill it forms

a terrace of hard calcareo-siliceous limestone
,
which rests upon brown and greyish sands,

containing bands and nodu les of ferruginous ironstone ; the Whole of the Middle L ias

here measuring about 1 50 feet in thickness, and divisible into Jamesoni, fl ea , H enlegi,

and M argar ita tus beds very similar in their petrological characters to those already

described . T he fine mass of Stinchcombe H ill, which projects like a bold headland into
the valley, exhibits a greater thickness of Marlstone than any other section in the C ottes
wolds ; the Newent quarry near the village of Stinchcombe has twenty feet of Marlstone

,

covered by fi ve feet of Upper L ias clay . A t Wotton-under-Edge the Middle L ias is
1 86 feet thick, as measured by my old esteemed friend P rofessor A . Ramsay, F.R . S ,

D irector-G eneral of the G eological Survey, who many years ago surveyed this district,
and was kind enough to draw for me the following profile of this interesting bit of the
C otteswold range .

T urnpike R oad .

D iagram showing the Strata between S ymond
’

s H all H ill and Wotton-under-E dge Journ . G eol .

vol . xvi, p . 307 .

This section shows the succession of Jurassic strata from Symond’s H all H ill to the

Vale of G loucester, and which, read in ascending order, includes
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1 . T he L ower L ias shale and limestone of the Valley of the Severn ; thickness unknown .

2 . T he sands
,
shales, and clays of the Middle L ias 1 86 feet in thickness.

T he hard, brown, fossiliferous Rock-bed, or Marlstone capping the terrace

1 2 feet .

3 . T he Upper L ias shales in thin beds, w ith nodules of limestone at the top 1 0 feet

thick .

4 . T he Upper L ias sands, containing hard sandy nodules and lenticular concretions

in the upper part, and brown,
ferruginous, loose sand in the lower portion ; 1 23 feet

thick .

H ard
,
brown , calcareous

,
sandy bands

,
freely speckled w ith granules of ferri

silicate, and interstratified w ith layers of softer sand containing Ammonites, Belemnites,
N autili, &c . ,

in considerable numbers, and forming a C ep halop oda -bed, sixteen feet thick ;
this is correlative w ith the one to be described at Frocester H ill .

5 . T he Inferior Oolite L imestone, similar to the Frocester and P ainsw ick rocks,
forming the freestone or bu ilding-stone of the district. Eighty feet thick .

6 . The Fullers Earth 1 28 feet thick .

7 . The G reat Oolite, forming the summit of Symond ’s H all H ill and the plateaux

of the C otteswolds in this region .

A t South P etherton in Somersetshire the Marlstone w as formerly extensively worked

for road-material ; the beds are thin but very fossiliferous, and many fine specimens

were obtained therefrom . A ll my finest Ama ltheas margarita tus and Amal . E ngelhardti,
and several L amellibranchiata and B rachiop oda , w ith their tests in a beautiful state

of preservation,
came from this locality .

Fossilsf rom the M arlstone or M argaritatus
-z one in G loucestershire .

Vertebrae of Ichthyosaurus.

Belemnites clavatus, B lainv .

M illeri
,
P hill .

N autilus striatus
,
Sow .

truncatus, S ow .

Amaltheus margaritatus, M ont/Z

G A S T E R O P O D A .

Pleurotomaria simil is, S ow . C hemnitz ia Blainvillei, M a ust .

undosa, D eslong . D iscohelix aratus, T a te .

Sabrina
,
T a te. E ucyclus imbricatus, S ow .

C ryptaenia expansa, S ow .

.

VE R T E BR AT A .

T eeth and scal es of Fishes .

C E P H AL O P O D A .

Amal theus E nglehardti , cl
’
O rb.

H arpoceras N ormanianum,
d
’

O rb.

Phylloceras heterophyl lus amal thei,

Qaenat. z etes, d
’

O rb.
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L AM E L L IBR AN C H IAT A .

Pholadomya ambigua, S ow . C eromya lineata, Will

P l euromya granata, Simp . Arcomya elongata, Ro
'

m.

concinna, G o ldf. Unicardi um cardioides, P hil .

costata
,
Young and Bird . Protocardium truncatum

,
P hil .

ovata, R om. C ardinia crassiuscula, Sow .

C ardinia crassissima, S ow . L ima H ermanni, Voltz .

G oniomya capricorni, Wrt. duplicata, S ow .

C ucull aea M unsteri
,
Z iet. pectinoides, S ow .

G resslya intermedia, S imp . P ecten calvu s, G oldf .

C ypricardia cucullata, M a
'

ust. aequivalvis, S ow .

M odiola scalprum, Sow . lunularis, R b
‘

m.

L imea acuticosta
,
G oldf . G ryphaea cymbium, L am/c.

M onotis inaequivalvis, S ow . O strea margaritacea, Wrt.

Baaon i orona .

T erebratula punctata, Sow . Rhynchonel la tetraedra, Sow .

W aldheimia resupinata, S ow, variabil is, S chloth .

cornuta, Sow . acuta, Sow .

E dwardsii, D avid . L ingula Beann, P hil .

EC H IN O D E RMA TA .

C idaris E dwardsn, Wrt . O phiolepis M urravi, Wright .

H emipedina Jardinii, Wr i . E xtracrinus subangularis, M ill .

O phioderma M illeri . Pentacrinus gracil is, C harlesworth .

T he Marlstone attains a great development in Yorkshire and is ful ly exposed in
the coast sections near Staithes, C olborn N ab, and Boulby . The sandy, conchiferous

marlstone beds,
”

says P rof. P hillips,
1 which in C olborn N ab cover the L ower L ias

shale, are seen rising with it and contributing to swel l the altitude of Boulby and Rock

cliff. T he lower part of this series is generally the most solid, and projects in broad,
compact floors above the L ias. O n the surfaces of such beds lie innumerable mu ltitudes
of Oysters, D entalia, P ectens, P rotocardium truncatum,

M onotis inaequivalvis, and more

rarely, about Staithes, beautiful fossil Star-fishes of the genus Ophioderma .

”
In Boulby

C liffs2 the ironstone and Marlstone series consist of

a . T he ironstone bands, which are numerous layers of firmly connected nodules
of ironstone, often septariate, and enclosing coniferous wood, Pectines, Aviculas,
Terebratulae, and from twenty to forty feet thick.

h. The Marlstone series, consisting of alternations of sandy L ias shale and sandstones,
which are frequently calcareous, and generally full of shells. T he lower beds are usually

more sol id, and project from the cliffs in broad floors, covered w ith P ectens, C ardia,
D entalia, Aviculas, G ryphaeas, &c . T he thickness variable from forty to 1 20 feet.

T he molluscan fauna of these beds closely resembles the list already given from the

Marlstone of G loucestershire . Among the Echinodermata, however, are found species
1 ‘ G eology of Yorkshire,

’

p . 101 . 9 l bid . , p . 102 .
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Sandy shales, impure limestone bands, grey marly sandstone, blue micaceous
sandstone ; about ten feet thick, containing P rotocardium truncatum, P ecten wguiualuis,

B elemnites virgatus.

My friend P rofessor Judd, in his able and exhaustive Memoir on the G eology of

Rutland,
’ gives the following account of the Marlstone or Middle L ias in that county . _

T he upper part is amass of ferruginous limestone, known as the Rock-bed ; the lower, a
series of sandy and micaceous clays and iron-stone w ith some bedsfof sand .

“

T he succession

of beds in the Marlstone is as follows in ascending order
,
beginning at the base :

a . Soft
,
yellow ish-brown,

sandy, andmicaceous ironstone, crowded with casts o f shells.

and alternating with light blue clays . These ferruginous bands vary very greatly in

number and thickness
,
and are sometimes nodular . They are especially characterised

by the abundance of several small varieties of Ammonites margaritatus, M ontf. , and

P rotocardium truncatum, Sow .

6 . Beds of blue , highly micaceo us clay, w ith large septaria crowded w ith fossils .

Only in two brick-yards. T he mo st abundant species in these beds are Ammonites

marg aritatus, Mont . (the large typica l form), B elemnites elongatus Mill . , C ryp taenia

eapansa, Sow . , Avicula inmguiua lvis, Sow . ,Mytilushipp ocamp us, Y oung and Bird,M odiola

scale rum, Sow . (very abundant), P rotocardium truncatum,
Sow P leuromya unioides,

R 6m . , and P enta crinus suhangular is, Mill .

0 . Beds of blue clay
,
with septaria ,

the latter not unfrequently contain ing Specular

Iron
,
and weathering to a red colo ur . They contain many of the fossils recorded from

the preceding beds
, but less abundantly

a
’
. L ight blue clays

,
w ith bands of ir onstone balls of concentric structure, and usually

very unfossiliferous . These beds are exposed in some brick -yards.

” '

At some places

they contain beds of green and brown sand s, as near H orninghold .

e .

‘ T he Rock-bed .

’ This is a mass of limestone, more or less ferruginous, and

occasionally passing into a good ironston e . When unweathered it is a hard crystalline

rock, of a blue or green colour, but as usu ally seen it is brown and moderately soft. It

is usually crowded w ith fossils, its mass be ing often made up of fragments of crinoids, .

spines of Echinoderms, Serpulae, and fr agments of shells, whilst certain beds in it consist

of an agglomeration of shells o f R hynchon ella tetrahedra , Sow . ,
and T erehratula puncta ta ,

Sow . , often filled w ith finely crystalliz ed calc-spar . Belemnites p axillosus, Schloth . ,

and B . elongatus, Mill . , are extremely abu ndant in the Marlstone Rock-bed, and serve to

distinguish it from the N orthampton S and
,
which often resembles it in mineralogical

'

characters, but in whl ch B elemu ites are exceedingly rare . Ammonites are not abundant

in the Rock-bed in this district, bu t at some po ints, as Edmondthorpe, L oddington,

and H orninghold, Ammonites commun is, Sow .

,
and Am. annulatus, Sow . , occur in consider

able numbers Am. sp inatus, Brug . , and some varieties of Am. margarita tus, M ontf. , are

also found in it, but much more rarely, in this district.
‘

Large specimens of P ecten

1 “T he G eology of R utland,
”

M em oirs of the G eological Survey,
’

p . 64, 1875 .
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«equiva lvis, Sow w ith the highly characteristic P . denta tus, Sow .

,
also P . suhla vis, P hil . ,

H innites ahjectus, Phil . , and A vicula inaequiva lvis, S ow . , are among the most abundant

forms in the Rock-bed .

“ T he Marlstone Rock-bed is very variable
,
both in thickness and mineralogical

c haracter it is finely developed in the neighbourhoods of Tilton-ou-the -H ill and

Somerby, near the former of which places it is seen to measure 1 8 feet 6 inches in

thickness ; towards the east and south , however, it attenuates very rapidly .

Besides being greatly diminished in thickness
,
the Rock-bed sometimes loses its cal

careous character and becomes sandy . When the junction of the Upper

L ias clay and the Marlstone Rock-bed is seen , the latter often presents the appearance

of having suffered erosion before the deposition of the former .

”

I have given my learned friend
’

s description in ea tenso, as it is a very clear and

concise account of the Marlstone Rock-bed of the Middle L ias as it exists throughout the

midland district of England . T he L ias a
,
h
,
0
,
cl
,
according to the classification I have

followed in this work, w ould belong to the zone of Ama ltheas margarita tus, and e, the

Rock-bed, would fairly represent the zone of Ama ltheus spina tus . It is noteworthy in

passing that both in this section , and in another which I shall give of D own C liff when

d escribing the spina tus-beds in D orsetshire, we shall find that the Ammonites of the upper

L ias, S tephanoceras commune and S tep /1 . annula tum, are sometimes found side by side w ith

Amaltheas sp ina tus, which dies out in the upper part of this zone .

I must refer the student for ample details about these two zones to P rofessor Judd’s

m emoir, as it is replete w ith instructive sections of theM argaritatus
-beds and their fossils

from the different brick-yards examined
,
and of the Sp inatus

-bed or Marlstone Rock~

bed at Robin-a-Tiptoes .

In Warwickshire this zone is very well developed near Banbury, where it has been

l ong and carefully studied by M r. Beesley, who has given a very good account of

the formation .

1 A ccording to this author the M arg arita tus
-beds form the base of the

Upper Middle L ias, and consist of blue micaceous marly clay, w ith nodules of hard marl
or claystone ; above this are hard bluish calcareous sandstone embedded in sand, and

overlain by sandy marl or clay, containing the usual fauna of the M argaritatus
-beds of

Rutland , w ith many additional species co llected through several years by local geologists.

T he Marlstone Rock-bed, or Ammonites sp inulas zone forms the t0p of the Upper

Middle L ias, and is its most characteristic feature, being largely spread over the district,
and forming a broad table-land . O n the west and south, and a terrace on the east side

of the valley, the disintegration of its friable stone has produced the rich red land so well

adapted for wheat-grow ing .

2 T he Rock-bed is a ferruginous often sandy limestone,
externally brown

, but of a greenish-blue colour in the interior of the blocks, and is

usually separated by thin partings of sandy loam or clay into two or three beds
,

1 Sketch of the G eol ogy of the N eighbourhood of Banbury,
’

p . 5
,
1872 .

2 l bid . , p . 6 .
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containing flattened concretionary nodules, which are rich in phosphates
,
the decomposi

tion of which contributes to the fertility of the soil . S ilicate of iron in small
, rounded,

highly polished, often hollow grains, is sometimes so abundant as to give almost an

oolitic structure to the rock .

At A dderbury and at King ’s Sutton extensive w orkings for ironstone are now

carried on in these beds, which are the correlative series in the midland districts of the

great ironstone beds of Y orkshire, and are estimated to yield from 1 8 to 24 per cent . of

iron .

M r . Beesley has collected eighty species of Mollusca from the Sp inatus-beds ; and in

this list are included , w ith Ama ltheus sp inatus and Ama l . margarita tus, two Ammonites

which belong to the Upper L ias. It would appear that here, as in other localities, it is

extremely difficult to separate certain forms from each other along the confine lines of

these zones, and
-

hence we learn how the Sp inatus and M arg aritatus
-beds have been

united and considered as one by most British geologists .

T he Middle L ias zones above the Jamesoni-beds are exposed in the Island of R aasay,
along the stream-courses on the H allaig Moor ; and, according to Professor Tate,

1 form a

grand section on the east side of the island, displaying a gradual passage from argillaceous

sediments into the calcareo-arenaceous rocks which constitute so striking a feature in the

lithology of the Middle L ias of this area . A section of 1 50 feet shows the following beds

I . Sp ina tus-beds 1 , yellow calciferous sandstone w ith ferruginous
“

nodules.

II . M argaritatus
-beds consisting of

, 2, fissile sandstone ; 3, shelly
,
ferruginous

sandstone ; 4, marly sandstone 5, grey marls ; 6, greenish-yellow sandstone, with shaly

partings 7 , yellow sandstone ; 8, greenish marly sand beds.

III . H enlegi
-beds : 9

, greenish-yellow calcareous sandstone ; 1 0, greenish calcareous

sandstone, with indurated tops.

In the cliff section on the east coast of Skye these three zones are repeated w ith

similar petrological conditions ; and from the H enlegi
-beds the following fossils were

collected by Messrs . Tate and Bryce
,
near Portree, Isle of Skye .

Fossilsfrom the H enlegi
-z one, Skye .

Aegoceras H enleyi, S ow . M ytilus scalprum, Sow .

D avoei, S ow .

striatum,
R einecke .

P ecten aequivalvis, S ow .

liasinus, N gst .

Avicula novemcostae, B rown .

L imea acuticosta, M unst.

Unicardium Janthe, d ’
O rb.

P ro to cardium truncatum, P hil .

Pholadomya ambigua, S ow .

decorata, Z iet .

P leuromya ovata, R o
‘

m.

Area Stricklandi, T a te.

C ypricardia cucull ata, G o ldf .

Inoceramus ventricosus, Sow .

G ryphaea cymbium, L amlc.

obliqua, Sow .

H ippopodium ponderosum, S ow .

P inna fol ium, Young 3» Bird .

C ucullaea M iinsteri, Z iet .

R hynchonella tetraedra, S ow .

variabilis, S ow .

Quart. Journ . G eol . p . 343, vol . xxix, 1873 .
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and t . lineatum,
and in the upper zone Amal . margaritatus is associated w ith Amal .

sp inatus. It wou ld appear that Amal . magarita tus has a considerable vertical range,
both in G ermany and France, and thereby links together the H enlegi and Sp inatus

horizons in these countries by a persistent C ephalopodous type . Amaltheasmarg aritatus

is thus rema rkable al ike for its zoological characters
,
and its w ide distribution in time

and space .

In France the M argarita tus
-beds are exposed at Vieux-P ont, C alvados. P rofessor

D eslongchamps
1 has given a section of this

,
which evidently represents the English

Marlstone ; it consists of a Rock-bed about five feet in thickness, enclosing a large

assemblage of fossils, of which the most characteristic are Amal . margaritatus, Amal .

spinatus, Belemnites niger , P ecten a guivalvis, P ecten discif o
'

rmis, L ima p unctata ,

T erebra tu la guadrifida, T er . cornuta
,
Ter . p unctata , T er . Fdwardsii, R hynchonella acuta ,

R hyn . tetraedra , Sp irif erina rostrata . Its upper portion is characterised by a particular

stratum charged w ith small G astropods of the genera Turtlo
,
C erithium

,
Tornatella ,

A cta onina , and sometimes P leurotomaria precataria . In the adjoining region,
as at

E vrecy
, L andes, C urcy, and C roisilles, the same bed is found maintaining its lithological

and palaeontological characters w ith a remarkable constancy . This zone has an extensive

distribution in other D epartments of France, and the characteristic Ammonites are found
near Nancy, Meurthe ; Saint-Rambert, A in ; Venarey, near Semur

,
and Pouilly in

Auxois C dte d
’

O r St. Amand, C her ; Metz
,
Moselle ; Avallon,

Yonne ; near Lyons,
Rhfine C lapier and Bose

, Aveyron where it is associated w ith a number of new

Ammonite forms that appear to be special to the Mediterranean area .

T he late D r . R eynes, ofMarseilles
,
collected, figured, and described these C ephalopods,

which were chiefly obtained from the M argaritatus
-beds at C lapier, Bose, R iviére,

Tournemire ; and has given the following remarkable list2 from this portion of the D epart

ment of the Aveyron

Belemnites el ongatus, M ill .

niger, M il l .

breviformis, Vo l tz .

N autilus, sp .

Ammonites spinatus, Brug .

margaritatus, M ontf.

mimatensis
,
d
’

O rb.

JE gion, d
’
O rb.

R agaz z onii,B auer .

aeanthoides, R eg/recs.

pseudoradians, R ey .

N il ssoni, H éhert.

1 E tudes sur les E tages Jurass. infer. de la N ormandie,
’

p . 5 1 , 1 864 .

0

G éologie et de Pal éontologie Aveyronnaises,
’

p . 50, 1868 .

C E PHAL O P O DA .

Ammonites Al govianus, Opp el .

Alberti, R ey .

H erbeti, R ey .

ruthenensis, R eg .

Partsehi
,
S lur .

Boseensis
,
R eg .

L oscombi, Sow .

Kurrianus, Oppel .

instabil is, R eg .

Fieldingi, R ey .

plainspira, R ey .

disciformis, R ey .
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Ammonites frondosus, R ey .

C oquandi, R ey .

M aresi
,
R ey .

W oodwardi
,
R ey .

T urritel la Z ieteni, Quenst.

C hemnitz ia undu lata , B enz .

C ryptaenia expansa, S ow .

Pholadomya Heberti, R ey .

N ucula P almae, S ow .

Bruni, R ey .

complanata, P hil .

variabilis
,
Z iet .

acuminata
,
0 . E ach .

Venus bombax, Quenst .

Area strigillata, M aust .

Sauvairei, R ey .

T erebratula R uthenensis, R ey .

perforata, P iette .

H eyseana, D eslong .

Rhynchonella Boseensis, R ey .

DiademO psis C otteaui, R ey .

E ugeniocriuus, sp .

OF AMALT H EUS SP INATUS . l 03

Ammonites Spinel li, H auer .

l ineatus
, Quens t .

globosus, Z ie t.

Phil lipsi, H auer .

G A S T E RO P O D A .

P leurotomaria Amalthei, Quenst .

T urbo B unkeri
,
G oldf .

T rochus imbricatus
,
S ow .

L A M E L L I BR A N C H IA T A .

BR A C H IO P O DA .

Rhynchonella l iasica, R eg .

rimosa, von B ach .

Spiriferina verrucosa
,
von B uch .

rostrata, S chlo th.

EC H I N O D E R M A T A .

P entacrinus basa ltiformis, M il l .

1 2 . T H E Z O N E o r AM A L T H E US S P I N ATUS .

Synonyms .

2nd ser vol . 11
, 1 829 .

p . 540, 1 843 .

Berl . Akad ,
p . 349 , 1 859 .

hagen,
’

1 860.

Upper portion of the Micaceous M arls
,
D e la Beche, G eol .

“
Amaltheenthone

”

(pars Quenstedt,
Marnes aP licatules,

” Marcou
, Jura Salinois,

’ p . 51 1 846 .

des Amm . costatas,
” Oppel, M ittl . L ias Schwabens

,

’ p . 23, 1 853 .

Amm. sp inulas,
” Oppel, Juraformation ,

’ p . 138, 1 856 .

Journ . G eol . vol . xiv, p . 25, 1 858 .

Region

D ie Schichten des

Sp ina tus
-bed,

”

Wright Quart.

Thone mit Amm. sp ina tus, Ew ald , S itz . d .

H orizont von Arum. sp inatus,
” Wagener, L ias von Falken

Z one of Amm. sp inulas,
”

W right,
‘

Fossil A steroidea, Palaeont.

C ucull aea M u nsteri, G o ldf .

Avicula cygn ipes, P hil l .

C ardium cueullatum
,
G o ldf .

P licatula P arkinsoni, D eslong .

pectinoides, L am/c.

P ecten aequivalv is, S ow .

L ima H ermanni, G o ldf .

O strea M aceullochii, S ow .
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v ol . 1 862 Z one des Am. sp inatus, Schlonbach,
‘ Eisenstein des mitt]. p . 489

1 863 . Schichten des Am. sp inatus, Emerson, D ie L iasmulde von Markoldendorf,
p . 35, 1 870 . Z one aP ecten myuivalvis (pars D umortier, E tudes P al . Bassin
du Rh6ne,

’
tom . iii, p . 21 3, 1 869 . Marlstone Rock-bed (pars), Judd, M em . on the

G eo]. of Rutland,” M em . of G eol . Survey,
’

1 875 . Z one of Am. .sp inatus,
” Tate and

Blake,
‘ Yorkshire L ias,

’ p . 1 1 8, 1 876: Zhe sp inatus z one,
”

R ev . D r . Fred . Smithe,
Trans . C otteswold N at. C lub for 1 87 p . 349 .

T he bed with Amaltheusspina tus is so closely u nited with the zone of Amal . margaritatus
that it appears to form the upper part of the Marlstone Rock-bed in theMidland C ounties.

It in general consists of a light-coloured, friable, sandy marlstone, containing many

nodules, rock fragments, and fossiliferous concretions which form inconstant bands in the

mass of the strata, and yield a considerable
'

number of organic remains at G rettan,

A lderton, and C hurchdown H ills. I have collected Amaltheus sp ina tus, B elemnites hrevi

f ormis, L ima H ermanni
, T erehratula p unctata, and Sp irif erina rostrata from these nodu les.

At D own C lifl", on the coast of D orset, the Sp inatus-beds form the uppermost portion of

the Micaceous Marls of D e la Beche : They consist of brown sands and sandstones in

which Amaltheus sp inatus is the characteristic C ephalopod, and with it many G astropods

and other fossils the light-brown sands are overlain by non-fossiliferous clay, on which

rests a remarkable bed of Marlstone containing a great number of G astropods, w ith their

shells in a fine state of preservation ; as the rock is very hard and ferruginous these

beautiful fossils are extracted w ith difficulty . I have collected from this bed Ama ltheas

sp ina tus, Brug .
, B elemnites hrevif ormis, Voltz . , P leurotomaria p recataria , D eslong .

P . hitorguata , D eslong . , P . rustica, D eslong. , P . mirahilis, D eslong . , P . p roce ra , d
’

O rb . ,

C ryp taenia exp ansa, Sow . , S trap arollus sinister , d
’

O rb . and resting on this remarkable

conglomerate of well-preserved shells are beds of Upper L ias L imestone, w ith H arpoceras

serp entinum, Rein . , H arp . radians, Rein . , and H arp . H olanch ei, d
’

O rb . So closely do

these strata repose upon the Middle L ias fauna of the Sp ina tus
-zone that they al l appear

to belong to the same bed .

In Yorkshire the upper portion of the Middle L ias consists of argillaceous shales with

bands of ironstone
,
some of these belong to the M argaritatus, others to the Sp ina tus-beds

the workable beds of liassic ironstone are now ascertained tobe found only in these

two horizons . T he Sp ina tus
-beds are w ell seen at H awsker bottoms, where Am. sp inu la s

H awsherensis
,
S imp . ,

is found in beds of red ironstone doggers, the probable equivalent

of the C levelandmain seam
,
as w ell as in shale interstratified therewith . Another section

o f the zone is found at Kettleness, where the beds form the base of the cliff, and at Old

N ab, where the strata are very fossiliferous, and exhibit a fine profile of the whole .

The following section was carefully measured by MM . Tate and Blake,
1
as it affords

a good type of the ironstone series of the Yorkshire coast.

1 ‘ Yorkshire L ias
,

’

p . 130 .
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examined on five different occasions, have presented some local differences, partly laid

bare in the working, partly by waste of the coast.
”

The alternations of shale and iron

stone, with sandy shale forming the Ironstone series or Sp inatus-beds, and the laminated

sandstone shale, with occasional ironstone balls, forming the Marlstone series or

M argaritatus
-beds, are well seen in this section, which is intended to give a fair average

idea of the whole when made in 1 867

FI G . 4 .

—S ection east of S ta ithes H arbour , Yorh
'

shire C oast.

Ft . In .

2
,
3
”

l
’
6

4
'
6

P ecten e quiva lvic.

Shale

Ironstone Series Ironstone
or

Sm am ' bed’
Sandy shale

0
’ 0

”

Ironstone 2 ’ 0

s

fizgis
Sh

gi
e’

0
” Protocardium truncatum.

ironstone nodules

Belemnites near the base.

L aminated sandstone

and shale, with occa

sional ironstone bal ls

Gryp haea cymbium.

0
”

P rotocard ium truncatum.

In the above section the Ironstone courses above the Marlstone are in all 1 6 feet

6 inches thick
,
and the shales above and below them (including the sandy portions

below) are 45 feet 6 inches (including the hard-bed shale above the thicker Ironstones,
50 feet 6 inches) . Total from 62 to 67 feet. The shales are in some places 8 to 1 0

feet thicker .

” 1

1 ‘ Yorkshire C oast,
’

p . 156 .
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O n the south side of Portree H arbour
,
Isle of Skye, Professor Tate found the Sp inatus

beds to consist of a hard, calcareous, yellow ish-grey, thick-bedded sandstone, about

40 feet in thickness ; the uppermost 5 feet of the Rock-bed is more bluish and calcareous,
and appears to form the basement-bed of the Upper L ias ; from these strata he collected

the following Molluscan fauna .

Fossils from

Amal theus spinatus, Brag .

margaritatus, M ontf.

Belemnites paxill osus, S chloth .

elongatus, S ow .

clavatus, Bla inv .

micrastylus, P hil .

C ryptaenia expansa, S ow .

P ecten sequivalvis, Sow .

L ima H ermanni, Vo l tz .

P licatula spino sa, S ow .

Avicula novemcostae, Brown .

G resslya S eebaehii, Brauns .

P a le ontology of the Z one of Amaltheas sp inatus.

P lesiosaurus
,
sp .

Amaltheus spinatus, Brug .

E ngelhardti, d
’

O rbig .

margaritatus, M ont .

Phyll oceras z etes, d
’

O rbig .

S tephanoceras H olandrei, d
’
O rbig .

Belemnites clavatus, B lainv .

apicicurvatus, B lainv .

vul garis, Young (Sr Bird .

C erithium acrieulum,
T a te .

liassieum, M oore .

C hemnitz ia Blainvill ei, M ilnet.

semiteeta , T a te .

nuda, M iinst .

C ryptaenia consobrina
,
T a te .

expansa, S ow .

Spinatus
-z one at P ortree, Shye .

Astarte Amal thei
, Quenst.

T erebratula punctata, S ow .

R hynchonella acuta, S ow .

P ecten liassinus
, T ate .

_

O strea cymbium,
L an lc.

M ytil us scalprum, Sow .

C ypricardia cucullata, M au st .

Wal dheimia resupinata, Sow .

R hynchonella tetraedra, S ow .

P entacrinus Amal thei
, Quenst.

D itrypa quinquesul cata, M il nst.

VE R T E BR AT A .

I chthyosaurus, sp .

C E P H ALO P O D A .

Belemnites cylindrions, S imp .

paxil losus, S chlot.

l ongifo rmis, B lake .

compressus, S tahl .

breviformis, Voltz .

rudis, P hil .

microstylus, P hil .

G A ST E R O P O D A

D entalium el ongatum, M unst.

E ucyclus conspersus, T a te .

undulatus, P hil .

cingendus, T a te .

nireus
,
d

’

O rbig .

N erita alternans, T ate .

P itonnillus turbinatus, T ate .
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P leurotomaria helicinoides, R o
'

mer . T urbo l ineatus, M oore .

rustica, D eslong . cyclostoma, Benz .

nudosa, D eslong . acieulus, S tolicz a .

similis, Sow . Actaeonina Ilminsterensl s, M oore .

T urbo Iatilabrus
,
S tolicz ha . chrysal is, T a te .

LAM E L L IBRAN C H IAT A .

O strea sportel la, D umort .

submargaritacea, B rauns.

A nomia numismal is, Quenst.

P ecten aequivalvis, S ow .

lunularis, R o
’

mer .

verticill us, S tolicz ha .

substriatus, R dmer .

Hinnites tumidus, Z iet.

L ima eucharis, d
’
O rbig .

H ermanni
,
Vo ltz .

Limea acuticosta, M unst.

Juliana, D umort.

Plicatula spinosa, S ow .

calva, D eslong .

M onotis inaequivalvis, S ow .

cygnipes, Young 4
‘ Bird .

substriatus, M iinst.

calva, S chlonb.

papyria, Quenst.

Inoceramus substriatus, M unst .

P erna Lugdunensis, D umort.

Pinna spathulata, T ate .

M odiola scalprum, S ow .

T hioll ieri, D umort .

numismal is, Opp el .

M ytilus Av iothensis, Buvig .

N ucula cordata, G oldf .

M acrodon C levelandieus, T a te .

intermedius, S imp .

Buckmani, R ich .

L eda subovalis, G old/1

BRA C H I O P O D A .

Lingula sacculus, C hap ius. R hynchonell a lineata, Young Jr Bird .

Spiriferina Waleotti, Sow . acuta, S ow .

S igniensis, Buvig . capitula, T a te .

Waldheimia punctata, Sow . fodinal is, T a te.

resupinata, Sow . calcicosta, Quenst.

Rhynchonel la tetraedra, S ow .

L eda
“

G al athea, d
’

O rb.

graphica, T a te .

Astarte striato-sulcata, R omer .

rugata, Quenst.

Lucina pumila, M unst.

C ardita multicosta, P hil .

Protocardium truncatum, S ow .

C ardinia laevis, Young JrB ird.

C ypricardia cucul lata
,
M aust.

M yoconcha decorata, M iinst.

H ippopodium gigas, T a te .

T rigonia L ingonensis, D umort.

Tancredia Broliensis, Buvig .

lucida, T erq.

longieostata, Buvig .

T ell ina L ingonensis, D umort .

fabulis, S imp .

Unicardium subglobosum, T ate.

Pholadomya ambigua, Sow .

S impson i, T a te.

lunata
,
S imp .

G oniomya hybrida, M unet.

P leuromya costata,, Y oung 4] Bird .

G resslya intermedia, S im .

Arcomya arcacea, S eebach.

concinna, T a te .

longa, B uv ig .

C eromya bombax, Quenst .

petricosa, S imp .

sublaevis, T a te .

Thoracia Grotiana, Brauns .
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H onrz O N S .

R AE I cos'rA 'rus

and

O BT USUS beds

S E M I C O ST A TUS

beds

Bua N nI

beds

AN GUL ATUM

beds

P LAN oanrs

beds

T-H E L IAS AMMONITES .

H I L S-EI S E N S T E IN , MID D L E L I A S , N E AR L IE BE N BE R G .

P E T R O L O GY .

T hick grey and brownish

clay, w ith ironstone no

dules and N agelkal k

S chi chten .

G reyish-blue clay

G reyish
-blue clay

G rey, somewhat oolitic

l imestone, not very hard,
half a metre thick

Thick blue clay, with sepa

rate rockybands laid close

on one another

M arly limestone band

T hick blue clay, in parts

speck led with reddish

Thick bluish-
grey clay with

geodes, above alternating
with reddish-brown clay

Small compact limestone

bed with C ardinias and

other M ol lusca

Sandy clays and shales,

passing downwards into

blue clay

G reyish-blue sandy lime

O R GA N IC R E M A IN S .

Appears to be non-fossil iferous .

Ama l thea s spina tus only, and very abundant in

upper half.

Ama l . margarita tus abundant ; Belemnites com

pressas in the lower part .

Ama l . margarita tus, P hylloceras L oscombi, Lyt .

fimbriatum,Aeg l l enleyi, B elemnitesp az il losus,
B el . c lavatus, P leurotomaria granosa, R hyn

chonel la trip lica ta, T erebra tula numisma lis.

A egoceras p lanicosta, A eg . Z iphus, A eg . lacu

natam, A rietites raric
'

osta tus, B e lemnites

acutus.

Arietites semicostatus
, geometricus, L ed . R o

mani .

Aegoceras angula tum, C ardinia concinna .

A egoceras angulatum.

A egoceras Johnstoni, P ecten B ehli, Lima suc

cincta , P inna H ar tmanni .



ZONE O F AMALT HEUS SP IN ATUS .

D r. Emerson found the Sp inatus-Schichten well exposed at Luthorst, near M arkol

dendori, and in a soft, greyish, shaley clay he collected Amaltheas sp inul as, Brug. ,

Belemnites clavatus, Mill . , Turbop aludinwformis, Schub . T he rich Ammonite-ironstone,
which w as formerly worked between L iithorst and H unnesriick, probably belonged to

this zone .

A . von Strombeck2 described the upper beds of the Amaltheenthone with Ama l .

sp inatus in the H elmsted Jura ; and Senator H . R bmer found the same in his

garden near H ildesheim w ith Ama l . spinatus, Gresslya ventricosa
,
L imea acuticosta ,

and P ecten wguivalvis. Other localities described in the works of Ewald
, Bornemann,

and Wagener
,
might be enumerated to show that this upper portion of the Amaltheen

thone is w idely distributed in North G ermany .

In France Professor E . D eslongchamps
3 gives a good profile of the L ias aBelemnites

near C aen ,
in which we find (N o . 4) the thick limestone separated by thin argilo

calcareous layers w ith A egoceras B echei, Lytoceras fimbriatum, B elemnites clava tus,

G ryp haea cymbium, Terebra tula subovoides, Wald . punctata , R hyn . tetraedra , R hyn . rimosa ,

and Sp irif erina rostrata . This bed is overlain by (N o . 5) a bank of sandy limestone, in

part finely oolitic, containing Amal . sp inatus, Amal . margarita tus, B elemnites niger,
B . arcuarius, P leurotomaria sutura lis, P ecten wguiva lvis, P . discif ormis, G ryphwa

cymbium, Terebra tula quadrifida , T . p uncta ta , T . L
’
dwardsii, R hyn . tetra edra , and

Sp iriferina rostrata . This appears to be the equivalent of the Marlstone rock-bed of

English authors, as it is overlain by (N o . 6) the C ouche aL eptaena, which, as we shall

presently learn,
forms the lower bed of the Upper L ias . Amaltheas sp inatus is collected

in other localities in C alvados ; and is found likew ise at A vesnes, D oubs, at Saint-Amand

C her ; at G rundershofen and Selzbrunnen,
Bas Rhin in the D epartments of Meurthe,

Moselle, L ozere, H aute-Sabue, and A veyron . In the Jura D epartment Marcou

separated his “M arnes d . P licatules
,

w ith Amal . spina tus, B elemnites B ruguerianus,

L ima H ermanni
,
P lica tula sp inosa , Gryp hwa cymbium, from the underlying beds

containing Ama l . margaritatus, and was the first to point out the important differences

which exist between these two zones.

In Luxembourg Ama l . sp inatus has been collected from the M acigno d
’

Aubang e,

near Athus, which is considered by C hapuis and D ewalque
“
as the equivalent of the

Marlstone and ironstone of English authors.

D umortier” says that Amal . sp inatus is found only in the uppermost portion of the

Middle L ias, in the horizon of L imea acuticosta , where it is accompanied by Avicula

1 D ie L iasmul de von M arkoldendorf Zeltsch . d . D eutschen geol . G essellseh .

’
Jahrg .

,
1870, p . 303,

vol . xxn .

2 G eognost. Karte des Herz og . Braunschweig,
’
1 856 .

3 ‘ E tudes Jurassiques Infer. de N ormandie
,

’

pp . 59—60, 1864 .

4 Fossiles des T err. second . de L uxembourg,
’

p. 1 2, 1853 .

5 E tudes Paléont. du Bassin du Rhéne,
’
tom . i1i, p . 2 13, 1869 .
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cygnines and C ardinia crassissima and he observes that the appearance of this beautiful

species has only an instant of duration in time, for in all the Basin of the Rhone it

occupies only a very limited vertical space, whilst the remains of Amaltheas marg aritatus

fills nearly all the enormous thickness of the Middle L ias.

Table showing the ex tension of the Jil iddle L ias in the B ritish I slands, B elg ium, France,

Switz erland, G ermany , Austria , and I ta ly, with indications of the L iasian Ammonite

z onesf ound in some typ ica l regions of the E urop ean area .

1

France,
D epartments of .

Ammonite-z ones

S P IN A TUS

M AR G AR I T A TUS

H E N L E Y I a

a. a

AR M AT UM

In the above table I have separated the Armatum from the Jamesoni zone
, although

united with it in the text, because the stratum with Aegoceras armatum forms a good

Ammonite-zone, although most of its other Molluscan Fauna ascend into higher beds .

When the Arma tum-group is described and figured it will be shown that a most

interesting series of forms range themselves around the original Sowerbyan type, although

differing in many specific characters from that Ammonite ; the whole forming a remark

able assemblage of the AE G O C E R AT ID E , which appeared with the dawn of the Middle

L ias, and had, it would seem, a very limited life in time .

1 In addition to the works already cited in the description of the different z ones of the M iddle L ias on

the E uropean C ontinent I have to add G éologie der Schweiz ,
’
by Professor B . Studer

,
Z urich

, 185 1
‘ D ie C ephalopoden aus dem L ias der N ordbstlichen Alpen,

”
by Franz Ritter von H auer

,Wien, 1856 ;
‘ Studii geologici et paleontologiei sulla Lombardia,

’ by Stoppani, M ilan, 185 7 D er Jura in Franken
,

Schwaben, und der Schweiz , vergl ichen naeh seinen palaeontologischen Horiz onten,
’
by Dr. W. Waagen,

Munich, 1 864 .
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‘

TH E UPPER L IAS .

I include in the Upper L ias al l the argillaceous, shaley, laminated, marly, and

arenaceous deposits interposed between the Sp inatus-beds of the Middle L ias, and the

basement-beds of the Inferior Oolite, containing H arp oceras M urchisonce . This group

of strata nearly corresponds to the “
P osidoniénschief er mit S tinhsteinen

”

and Lichtgraue

Kalhmergel mit Ammonites jurensis of P rofessor Quenstedt,
1
and the N euvi eme E tage

Toarcien of the late P rofessor A lcide d’O rbigny .

’z

T he Upper L ias exhibits great differences in thickness as we follow the beds north

wards through the midland districts of England, in some parts of which it measures 300
feet

,
but rapidly diminishes in North Oxfordshire to 30, and disappears entirely in the

south of that county . In South L inco lnshire it attains 200 feet, and thins away entirely ’

in South Yorkshire , whilst in North-East Y orkshire it thickens out again, and forms

some fine bold instructive“

sections on the Y orkshire coast.

T he P etrology of this group , which in some parts of G loucestershire is upwards of

300 feet in thickness, enables us to subdivide it into a lower portion, consisting of

dark argillaceous, shaley, or thinly laminated beds, and an upper portion composed of

marly, ferruginous strata, or fine yellowish and brownish sands.

By a careful study of the P alaeontology of the Upper L ias I have been able to

distinguish among the numerous organisms contained therein four faunas
,
having several

well-defined species characteristic of each . The details of each of these zones w ill be
given in the sequel .

It is very difficu lt to find a section in which all the zones are present and exposed

in their natural sequence , so I select that of Frocester H ill, near Stonehouse, between

G loucester and Bristol, on the Midland Railway, as the best I know .

A ll the divisions of the Upper L ias are here seen in sitzi, and may be satisfactorily

studied in one day’swork ; and this instructive section may be afterwards advantageously

compared w ith other exposures of the L iassic sands form ing the Jureuse-zone at H ares

field Beacon , a mile and a half from the railway-station , and at an elevation of 700 feet

above the sea ; in lane cuttings near Nailsworth in sections atUley Bury S tinchcombe

H ill ; Wotton-under-Edge ; and along Ozlew orth Bottom ; all localities of easy access, in

which are well displayed the L iassic sands
,
and at the same time affording magnificent

pictures of the vale scenery of G loucestershire .

Fl btz gebirge Wu rtembergs,
’

pp . 2 13 and 267, 1843 .

C ours E lément . de Paléontologie et de G éologie stratigraphiques,
’
tom. 11 , p . 463 , 1852 .
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Fig . 5 .
— S ection of Frocester H ill , near S tonehouse, between G loucester and Bristol ,

M dland R a ilway .

H arp oceras Murchisonaz .

H arp oceras ap al inum .

tocerasjurense .

H arp ocer as bifrons.

s serp entinum.

Amaltheas margar itatus.

A egocer as H enleyi.

I
a b, c . Inferior O ohte ; 70 test= z one of H arp oceras M urchisonce.

z ones of H a acer s 0 l
'

.

n , E . C alcareo-ferruginous sandstone (C ephalopoda bed) 6 feet
’7’ a pa 1

m m and L ytoceras jur euse .

F . G rey, yellow and brown sands, w ith inconstant and concretionary bands of calcareous

sandstone ; 1 50 test ?= z one of H arp oceras bif rons .

G . Upper L ias shale ; 80 feet=z one of H arp oceras serp entinum.

n . M arlstone hard calcareous sandstone, resting on brown and grey sands, w ith bands and

nodules of ferruginous sandstone 1 50 test=z one of Amaltheus margar ita tus .

1 . Middle L ias shale=z one of A egoceras H enley i.

I nferior O olite .

Ft . in .

a . A fine-grained ool itic l imestone, similar to the freestones of Birdlip, Painswick, and

L eckhampton H il ls ; the upper beds exhibit a most remarkable example o f oblique
bedding, the fiaggy layers o f which rest horiz ontal ly on inc lined beds o f freestone

thickness about

b. A coarse, light, cream-coloured, gritty, crystal l ine ool ite
,
traversed at interval s by

extremely crystal line shel ly layers ; a great part of the rock appears to be com

posed of fragments and plates o f C rinoidal plates and spines of E chinidea
,
and

comminuted fragments of the shells of M ol lusca . This white rock has a most

remarkabl e l ithological character, and gl istens bril liantly when l i t up by the sun
'

s

rays . T he she lly and pisolit1e seams which traverse this bed resemble those in the

P ea-grit. T he surface of w eathered slabs exposes numerous microscopic objects
the rock , in fact, is almost entirely composed of organic débris, and measures abou t

0 . A hard
,
fine-grained, ool itic, sandy limestone, of a l ight brown colour

,
l itho logicall y

different from 6 . I t contains many fossil shel ls
,
which are extracted with dith

culty, and passes into a hard yellow ool ite with few fossils, attaining a thickness

8 to

[The litho logical character of this rock is very different to that 0 1 d, on which it rests ]
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The C ep halop oda Bed Upp er L ias .

ZO N E S O F HA R P O C E R A S O P A L I NUM A N D LY T O C E R A S JUR E N S E .

Ft . in .

A coarse, dark-brown ,
calcareo -sil iceous rock, full of smal l

, dark , flattened grains o f
hydrate of iron . It contains an immense quantity of fossils

,
but Ammonites and

B elemnites are the
'

dominant forms some of the bivalve shells are w el l preserved

the matrix adheres to their surfaces with such tenacity that they can seldom be

cleaned w ithout injury. T he Ammonites and N auti li, for the most part, want the

shel l . H arpoceras ap a linum and R hynchonel la cynocepha la lie in the upper part

of the bed, and Ly toceras jureuse, H arp oceras insigne, H arp . var iabile, H arp .

stria tu lum
,
Belemnites, N autili, and other M ol lusca in the middl e part ; the l ower

part is not so fossiliferous this bed measures

ZO N E or HA R P O C E R A S B I E E O N S .

A hard
,
coarse, brown mudstone, with hard irregular nodules of a calcareo-sil iceous

sandstone, highly micaceous and ferruginous, and passing downwards into the

sands

Fine, brown and yel lowish,micaceous sands, passing into greyish coloured micaceous

sands, with inconstant and concretionary bands of highly calcareous sandstone ;

nodules of various siz es occur in these bands
, which are sometimes fossiliferous

containing chiefly H a rp oceras bifrons in nodules with Bel emnites

ZO N E o r H A R P O C E R A S SE R P E N T I N UM .

Blue clay and shale, marked by the outburst of springs and by pools of water on the

terrace formed by the Upper Lias C lay 80 0

ZO N E O F AM A L T H E US M A R GAR I T AT US .

H . M arlstone ; a hard calcareous sandstone
,
resting on brown and grey sands, with

bands and nodules of ferruginous sandstone 1 50 0

Z O N E o r AE G O C E R A S H E N L E Y I .

I . T he shales of the M iddle and L ower Lias, sloping down into the val ley.

T H E Z O N E o r H ARP O C E R A S S E RP E N T IN UM .

Synonyms . A lum shale, Young and Bird, G eol . of p . 1 33, 1 822 . Upper

L ias,
” part, of English authors . P osidonien-Schiefer,

”

R Omer, O olit . p . 5, 1 836 .

L ias-Schiefer,
”

von Buch,
‘ Jura “ Berl . Akadem, 1 837 .

“ P osidonien

Schiefer ,
”

Quenst , FlOtzgebirge,
’ p . 538, 1 843 . 9° E tage, Toarcian (pars

d
’
O rbigny, C ours. E lement. de p . 463, 1 852 .

“ D ie Schichten der

P osidonomya Bronni, pars, Oppel, Juraformation,

’ p . 1 97, 1 856 . C ommunis

bed,
”

Wright, Quart. Journ . G eol . vol xiv , p . 25, 1 858 .

“ C ommunis Z one,
”

R ev . D r. Smithe, C ots. C lub A ug , 1 861 . Serpentinus
-bed

,

’

Judd, G eology
1 T he z one of S tep hanoceras commune

,
named in p . 3, may be advantageously divided into the z ones of

H arp oceras serp entinum, and H arp oceras bif rons .



https://www.forgottenbooks.com/join


1 1 8 THE L IAS AMMONITES .

5th. A thin band of blue and yellow clay, containing many H arp oceras falcif erum,

Sow . , B elemnites acuarius, Schloth. , and R hynchonella pygmcea , Moore . This bed rests
upon the light-coloured marls “

of the Sp inatus-stage .

From a railway cutting near Stroud, I obtained many fine specimens of H arp oceras

serp entinum, Rein .
, and during the execution of works for drainage,and the formation of

a new road near Nailsworth, good sections of the Upper L ias were exposed ; from the
bands of limestone numerous fossils were obtained, as S tep hanoceras commune, Sow .

,

H arp oceras bifrons, Brug . , H arp . f alcif erum,
Sow . , P hylloceras heterophyllum, Sow . ,

Lytoceras cornucop ia ,
Young , H arp . Lythense, Young , B elemnites comp ressas, Voltz . ,

N autilus latidorsa tus, d
’

O rbig , Turbo capitaneus, M iinst. , P leurotomaria sub-decorata ,

M iinst. , Astarte lurida , Sow . , P osidonomya N ucula IIausmanni, Roem . ,

G resslya gregaria , Roem.
, L ima bellula , M or . and Lyc . , L ima gigantea , Sow . , Tancredia

laeviuscula
, Lyc .

, and several undescribed forms.
.The R ev . D r . Smithe,1 has given an interesting account of two quarries of

Upper L ias, on the top of C hurchdown H ill, and known as north and south
,
the latter

being the larger and better of the two for itssection.
“

T he beds are nearly horizontal,
and exhibit only slight traces of disturbance .

S tephanoceras commune Z one at C hurchdown .

P E T R O L O GY . O E G A N I c R E M A IN S .

1 Al luvial soil
2 Brown marly soil .

3 C oncretionary argillaceous

4 Blue and drab mottl ed clay

5 Brown marly shale

6 Blue and yel low clay l 0

Light-col oured nodular bed,
”
Sp inatus

-z one, contain ing Bel emnites .

We have in the above a replica of the Upper-L ias section so well Shown at Ilminster,
Somerset, and of that at C urcy

, la C aine, C alvados, described by P rofessor D eslong
champs .

9

1 T he G eology of C hurchdown Hil l,
” C otteswo ld C lub,

’ August, 186 1 .

2 E tudes sur les E tages Jurassiques Infer . de N ormandie
,

’

p . 7 5
, 1864

Fish
, C ru stacea , and all the fossils of l ist.

“ Fish bed,
”
L ep to lep is concentricus, Thrissops,

sp .
,
S tep hanoceras commune

, P osidonomy a

B ronni, M y ti lus gryphoides .

Alga bed,
”
fossils of N o . 2, with A lgae, Ap tychi,

&c .

“ L eptsena bed, Sp irif erina , Lep tazna, T erebra
tu la

,
and R hynchonel la, w ith N ucula '

and

other L amell ibranchs .

S tephan . commune, B el . acuarius
,
R hyn . pygmcea,

T erebra t . g lobu lina .
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T he Upper L ias at Ilminster, Somerset, has become famous for the large number of

species it has yielded to the long, patient, and carefu l investigations of M r . C harles

Moore , now of Bath, but formerly a resident in Ilminster, where he sm iled himself

of exceptional advantages for making his collection . T he following is the succession of

the beds at Strawberry Bank, near Ilminster, described in descending order .

1

S ection of the Upp er L ias at Strawberry Banh, I lminster .

Y ellow micaceous sands of the Inferior Oolite, unfossiliferous .

Eight bands of clay and
‘ 1
stone, containing H arp oceras M oorei op a linum,

H arp . variabile, Lytoceras insigne Z one of Ly toceras jureuse .

L ight blue clay
,
4
’

w ith C rania M oorei .

Three layers of drab-coloured clay and
‘

stone, B elemnites I lminsterensis.

A lternate layers of light-grey clay and rubbly ston
’
ey containing H a rp oceras bifrons,

H a rp . radians, H arp a
'

lcif erum Z o
'

ne of H arp oceras bif rons.

Blue mottled clay, with many Foraminifera .

Beds of rubbly stone and light-coloured clays, with
'

H arp oceras serp entinum,

S tep hanoceras commune; Step han . fibula tum Z one of H arp . serp entinum.

C oncretionary blue"

clay
,
with Foraminifera, and a layer of sandy stone, w ith

R hynchonella Bouchardii; These form ' the upper C ephalopoda-beds which

overl ie

i . The Saurian and Fish Bed
'

s about twelve inches thick, which consist of

a yellow septarian limestone, including Fishes in fine preservation, as P achy

chormus, E ugnathus, L ep idotus, P holidop horus, L ep tolep is, D ap edium,
and

Hybodus . T he Saurian remains are
, I chthyosaurus acutirostris, Owen,

T eleosaurus temp ora lis, Blainville, T eleosaurus M oorei
,
D eslongchamps.

T he L eptaena
-beds consist of thin layers of yellow ish clay

,
resting immediately

on the Middle L ias, and forming the basement bed of the Upper L ias. They

measure about eighteen inches in thickness, and contain L ep tazna Bouchardii,
L . M oorei, Thecidium rusticum,

Sp iriferina I lminsterensis, Z ellania liassica ,

L ep ia na granulosa , Alaria unisp inosa , and other G astropods.

M r . Moore
’

s museum in the P hilosophical Institution, Bath, contains T eleosaurus
,

I chthyosaurus, and other Reptiles, and a magnificent collection of Fishes, representing
many new species of P achycormus, L ep idotus, and other Upper-L ias forms, in the finest
possible preservation the brown

, enamelled scales of the fish beautifully contrasting w ith

the pale yellow rock in which they are entombed . It was here l ikew ise that the L eptaena
bed was first discovered in England

,
which contained so many interesting ancient forms of

1 “M iddl e and Upper L ias of the S outh-west of E ngland,
”

P roc . of the S omerse t Archaeol .

p . 1 6, vo l . xiii, 1865-6 .
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small Brachiopods belonging to the genera L ep twna , Sp irif erina , Thecidium, R hynchonella ,

and Terebra tula , together with a number of G astropods and L amellibranchs, amounting to

upwards of 1 50 species. T he L ep ta na
-bed forms a remarkable stratum, and was found

by P rofessor E . D eslongchamps to occupy the same stratigraphical position at C urcy,
1a C aine , and other localities in Normandy, as it does in Somersetshire and G loucester

shire . T he following note, January, 1 862, frommy learned . friend ThomasD avidson
, E sq . ,

F.R .S , explains the discovery of the L ias L eptaenw :
“When at Boulogne, in 1 847 ,

M . Bouchard received a parcel of fossils from the L ias of P ic de St. L oup , amongwhich
were several specimens of a small L ep taena ,

and about the same time I received a small

parcel from M r . C . Moore, among which I reeognised two or three species of L ias L ep taena ,

which M . Bouchard and myself described, for the first time, in the ‘ Annals and iM ag . of

Natural H istory ’

for October, 1 847 . T he discovery of the L ias L ep twnw is therefore

due to M . Bouéhard and M r. Moore. It was my description and publication of these
species which first directed public attention to the subject .

In Yorkshire the lower zones of the Upper L ias attain a remarkable development,
and have long been found to contain jet-rock and alum-shale, and an immense number

of organic remains in a fine state of preservation . I shal l select two from among the coast

sections
‘

which afford the most instructive exposures of these beds. T he first is the cliffs

and scars at Saltw ick, south ofWhitby . My old and esteemed friend, the late P rofessor

John Phillips
,

1 made a sketch of this locality, which I introduce with a few additions
,
as

a faithful outline of this instructive bay, whose bold promontory and conspicuous island,
formed of dark L ias, offer uncommon facil ities for examining the whole section, and collect
ing from each bed its characteristic fossils. In descending from the encircling cliffs to the
great hollow below, in which the alum-works were situated, we pass over and 2) the

thick capping of the lower shales and sandstones, with remains of plants (3) the dogger, a
rough, uneven rock, with much ferruginous material in the mass

, overlying (4) the L eda
ovum-bed, which characterises the top of the alum-shale, and in which H arp oceras

bifrons, H arp . Lythense, P hylloceras heterop hyllum, Phyll . subcarinatum, S tep hanoceras

commune, S tephan . fibulatum, S tep han . subarmatum,
and several other species of our list

are found . This bed is about 34 feet thick, and overlies (5) a lumpy irregular band of

nodules ; beneath this (6) another bed of dark-grey alum-shale, containing an irregular
band of nodules, but not many fossils, about 34 feet thick, and forming the lowest
stratum Worked for alum . It rests upon (7) a flat bed of ironestone, 4 inches thick, and
very persistent in its character . Beneath the ironstone is (8) a bed of hard, dark alum
shale,

‘

1 6 to 1 8 feet in thickness
, which contains a great number of Belemnites

entombed in two seams of shale, the one three feet below the ironstone, the second a

foot from the bottom of the bed. B elemnites vulgaris, B el . subtenuis, B el . tubularis,

Bel . la vis. Then follows (9) an irregular band of calcareous nodules
,
lumpy,

spheroidal, or flattened, one foot thick . Beneath is (10) a dark, firm shale, with some

1 ‘ Yorkshire C oast,
’
3rd edit . , p . 144, 1875 .
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1 4 .

1 5 .

1 6 .

1 7 .

1 8 .

1 9 .

20 .

A lternations of sandstone and

T HE L IAS AMMONITES .

FI G . 7 .

-P rofi le of Saltwich N ab
, south of Whitby .

ft.

C ap grit.

60

shale .

D ogger, Inferior O oli
te .

C ement-nodules in the alum

shale .

Lumpy bed .

D ark alum-shale, with irre
g ular

band of nodules. L owest

bed worked for alum.

T hin, fl at ironstone band .

D ark alum-shale, somewhat

harder than the upper strata.

D ouble band of nodules.

D ark shale, w ith Belemnites.

Red shale bed .

H ard dark shal e fossils.

Flattened spheroidal nodules.

H ard dark shales.

18

Band of pyritic nodules.

Hard grey shales.

Jet-rock, hard shale .

Hard shales.

Annul atus-bed of nodules.

Soft shales.

in .

Irregularly stratified .

0 O ccasional coal-bands, with Z amiaceaz.

0 Ferruginous.

H arp oceras bif
‘

rons, Step hanoceras commune Belemni tes

Voltz ii, L eda ovum.

0 C ontains fossi ls.

4 N on-fossil iferous.

0 H arpoceras ova tum, Belemni tes vulgaris .

0 Fossils rare, Belemnites top and bottom.

0 Belemnites subtenuis, Inoceramus dubius.

0 H arp oceras serp entinum,
Belemnites tubular is, Incoer a

mus dubius, E x tracr inus P hillipsi, Wright .

Belemnites trip ar titus, Ap tychus.

Step hanoceras annu latum.

0 Belemnites cylindr ions.

IRO N STO N E S E RIE S O F T H E M IDDLE L IAS .
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D eta iled descrip tion of the S altwich S ection .

Sandstone rock belonging to the L ower Sandstone series .

60 feet
Alternating beds of sandstone and shales, with remains of plants, chiefly Z amiaceae .

R ough ferruginous D ogger in Inferior O ol ite, W ith inconstant bands formed of harder, more

ferruginous, irregular, spheroidal masses o f rock, 4 feet thick .

G rey alum-shale
,
the upper part a l ittle sandy, w ith few or n o fossils . A t about 5 feet in depth

layers of smal l l imestone nodules appear, and continue for about that space in sufficient plenty
to be worked for the making of cement.

”
L ower down the nodu les are fewer

,
and admit of

a larger proportion of carbonate o f iron
,
alumina, and sil ica . T he shal e is pyritous, and

abounds with fossils, as H arp oceras bifrons, S tep hanoceras commune, B elemnites Vo l tz ii, L eda

ovum
,
G resslya dona cif ormis . T hickness 34 feet.

A conspicuous, irregular band, occasionally swell ing out into l umpy masses, more cal careous than

most of the hard l ayers that occur below .

D ark alum-shale, 34 feet thick, with an irregular band of nodules . T his bed is no t rich in

fossils, and appears to be the low est bed worked for alum .

Is a thin fl at bed of ironstone
,
somewhat remarkable for its continuity, 4 inches thick .

Dark alum-shale
,
1 6 to 18 feet thick, somewhat harder than the strata above . T he fossils are

ch iefly Belemnites, of which a kind o f bed is formed 3 feet bel ow N o . 7 . T here is also

another bed of Belemnites 1 foot from the bo ttom both are of limi ted extent. M ono tis sub

stri a tus .

An irregular, frequently double band o f subcalcareous nodules, l arge and small , lumpy,

spheroidal, or flattened, to 1 foot.

D ark fi rm shale, 16 to 18 feet thick, poor in fossils Belemnites o ccu r near the top and bottom .

H ard
,
dark, reddened shal e bed, occasionally changing to a ferruginous band, 3 to 6 inches

thick .

Hard dark shales
,
12 feet thick, containing B elemnites subtenuis, I noceramus dubius .

Band of remarkable flattened Sphero idal bal ls .

Hard dark shales
,
20 feet thick, with numerous fossils, often pyritiz ed, H arp oceras M ulg ravium,

Belemnites tubula ris, I noceramus dubius, E x tracrinus P hil lip sii, Wright.

Band of irregular bal ls, pyritiz ed .

H ard grey shales, 20 feet.

Jet-rock, hard shal e, 1 0 feet thick, w ith calcareous concretions and consi derable portions of Je t.

B elemni tes trip ar titus, Ap tychus, &c .

H ard shales
,
w ith large nodules in the upper part, 20 feet.

S tephanoceras annu la tum bed o f nodules .

S oft shales, 20 to 30 feet thick, and con taining B elemnites eylindricus .
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S ection of the Upp er L ias a t Bochlifi , E asington H eights, north of Whitby ,

a ltitude 681 f eet above the level of the sea .

1

P E T R O L O GY . O R GA N I C R E M A IN S .

l Sandstone beds w ith plant-seams Z amiacece .

2 Inferior O olite , the D ogger T rigonia costa ta and o ther Inferior-O o lite fossi ls .

ALUM -SH A L E . Z one o f H a rpocera s bif rons .

3 D ark grey shale H arp oceras bif rons, H arp . Lg thense .

4 H A RD on C E M E N T-STO N E SE A M ,
nume S tephanoceras commune

,
S tep h . fi bu la tum, S teph .

rous calcareous nodu les, exelusw ely subarma tum, L ytoceras cornucop i a , P hyllo

manufactured into R oman cement ceras heterop hy l lum,
L eda ovum

, T rigonia lite

ra ta , G ressly a donacif ormis, D iscina r efl exa .

5 N odules in these and succeeding beds,
highly ferruginous

6 L owest level worked for alum, 90 feet

from the surface

B elemnites subtenuis, B el . vulg aris, Leda ovum .

JE T -R O C K . Zone of H arp oceras serp entmum.

M ID D L E L IA S .

Z one of Ama l theas marga rita tus .

Professor Judd2 describes the Upper L ias of Rutland as occupying a large area in

Sheet 64 of the G eological Survey .

’ This division of the L ias is usually concealed by

D rift except on the steep slopes of the Oolitic escarpments, where it attains a thickness of
f

about 200 feet, and consists almost entirely of clays, which P rof. Judd divides into the

follow ing beds . T he section is in a descending order .

1 . The L eda-ovum B eds form the highest beds of the Upper L ias, and consist of

clays, w ith numerous layers of septaria
, everywhere distinguished by the abundance of

L eda ovum, Sow . T he prevailing Ammonite is H arp oceras bif rons, which occurs in great

numbers . H ere are also S tep hanoceras commune, S tep h. annulatum, S teph . crassum, S tep h.

fibulatum, S teph. H olandrei . P hylloceras heterop hyllum,
is tolerably abundant

,
but

1 Louis H unton,
‘ T rans . G eol . vol . v, second series, p . 2 15, 1836 .

2 “ G eology of R utland
,

”
M emo irs of the G eological S urvey,

’

p. 79, 1875 .
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T he fossils collected here show that the S erp entinum and B if rons-beds are those divi

sions of the Upper L ias which are best developed in Rutland, as the following list

demonstrates

H arpoceras serpentinum,
R ein .

bifrons, B rug .

elegans, S ow .

falciferum, S ow .

radians, R ein .

S tephanoceras commune, S ow .

L AM E L L IBR AN C H I A T A .

L eda ovum
,
Sow . P osidonomya Bronn i, Vo l tz .

Inocramus dubius, S ow .
N ucula cordata, G oldf .

O strea subauricularis, d
’

O rb. Astarte striatosul cata, R om.

Fromthe above list it appears that the S erp entinum and B if rons-beds are so blended

together in the Upper L ias of Rutlandshire that they have not yet been separated from

each other, and that these two lower zones of the Upper L ias are the most persistent

and widely developed of the upper division of the L ias formation in this C ounty .

L ist of Fossilsf rom the Z one of H arp oceras serp entinum (G loucestershire) .

RE P T IL IA .

T eleosaurus temporal is, B latno . P lesiosaurus ( vertebrae) .

Ichthyosaurus acutirostris, O wen . P terodactylus (coracoid of) .

FI SH E S .

P achycormus latirostris, Ag ass . T etragonol epis discus, E g ert .

L eptolepis concentricus, E gert . Dapedius, sp .

C R US T A C E A .

C oleia
,
sp.

L ibellula Brodiei, B ach. Agrion Buckmanni, Brod .

Belemnites tripartitus, S ow .

Voltz ii.

subtenuis, P hil .

N autilus astacoides, Young and Bird .

S tephanoceras commune, S ow .

annulatum
, S ow .

H arpoceras serpentinuin , R einecke .

C E P H A L O P O DA .

S tephanoceras crassum, P hi l .

H olandrei, d
'

O rb .

annulatum
,
S ow .

Phyll oceras heterophyl lum,
S ow .

Belemnites compressus, Vo ltz .

tenuis
,
P hil l .

C E P H A L O P O D A .

H arpoceras bifrons, B rag .

falciferum, S ow .

Lythense, Young and B ird .

Raquinianum, d
’

O rbig .

Lytoceras cornucopiae, Young and Bird .

Phylloceras heterophyllum,
Sow .

Belemnosepia (iukabag and osselets) .
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G A S T E R O P O D A .

E ucyclus capitaneus, M unst . P leurotomaria subdecorata, M unst .

T rochus bisertus, P hil . R ostel laria, sp .

C erithium,
sp . N atica, sp .

1 4 . Z O N E o r H A R P O C E R A S B I FR O N S .

Synonyms . A . communis-bed , part, Wright
,
Quart. Journ . G eol . vol . xiv,

p . 25, 1 858 . Z one of Am. communis,
” part, Wright

,
Oolitic Asteroidea,

’ P alaeont.

Soc . ,
p . 38 1 862 . Z one 5 Am. hif rons,

” R eynés, G éol . et Paléont. A veyron,

’ p . 6 5,

1 868 . L eda -ovum-beds,
” Judd , G eol . of Rutland,

”

M em . G eol . p . 80, 1 876 .

Z one of Am. communis or Alum-sha le, Tate and Blake
,

‘ Y orkshire L ias,
’ p . 1 81 ,

1 876 .

This zone at Frocester H ill consists of fine sandy marls, w ith inconstant bands of a

harder sand rock, which form several layers of nodules in the bank, and many of these

contain fossils . I have found sometimes clusters of H a rp oceras hifrons in some of these

masses when broken up
—a fact which first taught me the true stratigraphical position of

H arp . bif rons. Along other escarpments of the C otteswolds I have collected H arp .

bif rons in brownish marl at the southern base of C rickley H ill, and in soft grey clays

above the S erp entinum-bed at Stinchcombe H ill .

In the Saltw ick profile nearWhitby, and at Rock C liff, near S taithes, on the York

shire coast, w e have already seen that H arp . bif rons belongs to the alum ~ shale
, and has

for its associates S tephan . commune, B elemnites Voltz ii, L eda ovum, and G resslya donaci

f ormis, and that it there forms a w ell-marked horiz on of life resting upon the Jet-rock,
with H arp oceras serp entinum,

and H arp . f alciferum.

O n cutting the eastern portion of the Banbury and C heltenham D irect Railw ay some

instructive sections of the Upper L ias have been exposed on nearing Bloxam, Oxfordshire .

M r. Beesley1 notes, about 300 yards before reaching theBarford-road Bridge, a small fault
brings down the Upper L ias about four feet against the Sp ina tus-beds . For 1 00 yards

further the banks are al l Marlstone of this zone then comes another fault
,
dipping to the

east, which throws down the Upper L ias to the base of the section, a depth of fifteen feet

the white marly limestone of the S erp entinum
-beds, crowded w ith H arp oceras bif rons,

S tep hanoceras commune, Lytoceras cornucop ia , P hylloceras heterop hyllum, P hyll . suhcarina

tum,
and species of the S erp entinum group, with B elemnites I lminsterensis and B . regularis

and N autili, now forming the floor of the line, and over it blue or green shale fifteen feet

thick . T he faults pass obliquely across the line from north-west to south-east.

”

1 “G eology of the Banbury and C hel tenham Railway,
”

P roc . G eol . vol . v , 1877 .
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Fossilsfrom B loa’am R ailway-C utting .

1

C E P H A L O P O D A .

Harpoceras bifrons, Brug . Phylloceras _

subcarinatum,
Young (Sf Bird .

l atescens, S imp . N autilus astacoides, Young df B ird .

subplanatum, Opp el . Jourdani, D umor t.

L evisoni, S imp . Bel emnites I lminsterensis .

S tephanoceras commune, S ow . striolatus, P hil .

crassum, Young . pyramidal is, Z iet .

Holandrei, d
’
O rb. quadricanaliculatus, Quenst .

fonticulum
, S imp . regul aris, P hil .

gracile, S imp . subaduncatus, Vo ltz .

Lytoceras cornucopiae, Young drB ird . subtenuis, S imp .

Phyl loceras heterophyllum,
S ow . tripartitus, S chloth.

Alaria angulata,M oore .

C erithium ,
sp .

C hemnitz ia Blainvillei, M unst.

E ucycl us capitaneus, M unst .

N atica Pel ops, d
’

O rb.

N eritopsis transversa, M oore .

A starte subtetragona, G oldf .

M onotis inaequival vis, S ow .

Munsteri, G o ld/Z

substriatus, M unst .

O ucul laea, sp .

C ypricardia D umortieri, Jaubert .

E xogyra Berthandi, D umort.

Hinnites tumidus, Z iet .

Inoceramus cinctul
,
G o ldf uss .

dubius, S ow .

undulatus, Z iet .

L eda, sp .

L imea acuticosta, G oldf .

BR A C H I O P O D A .

D iscina refl exa
, S ow . Waldheimia punctata , S ow .

Rhynchonella amal thei, Quenst . Lycetti, D av .

jurensis, Quenst . Thecidium,
sp .

M oorei
,
D av .

1 T his list has been prepared and most kindly communicated to me at my request by M r . Beeslev ,

from his unpublished notes on the interesting and instructive section at the Bloxam R ailway

C utting, O xfordshire and for his courtesy I beg to record my best thanks.

G A S T E R O P O D A .

P l eurotomaria Jcannie, D umort.

T heresae, D umor t.

P urpurina armata, T a te .

So larium, sp .

Actaeonina, sp.

T rochus, sp .

L AM E L L IBR AN C H IA ’
I‘A .

L ima E lea, d
’

O rbig .

eucharis, d
'

O rbig .

G al athea
,
d
’

O rhig .

punctata, S ow .

N ucula cordata, G oldf .

subglobosa, R om.

Pecten pumilus, L amh .

textorius, S chloth.

P holadomya Z ieteni, Agas .

P leuromya, sp.

P osidonomya Bronn i, Vol tz .

P licatula catinus
,
D eslong .

Unicardium subglobosum, T a te .
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cormus, Thrissop s, L ep tolep is. Saurians,as I chthgosaurus, P lesiosaurus, and T eleosaurus.

C ephalopods, as H arp oceras serp entinum, bifrons, Lythense, P hylloceras heterophy llum,

Lytoceras cornucop i a , B elemnites acuarius .

P osidonia B ronni
,Jil inotis substria tus, L eda ovum and Brachiopods, as .B iseina rejl ea

'a,

and others. The “ Jurensis-M ergel
”
is characterised by the absence of Fish remains

and the appearance of a new suite of C ephalopods, as Lytoceras jurense, H arp oceras

i nsigne, variabile, striatulum, radians, A atense, and many others.

At P liensbach, north-west of Boll, and H olzmaden, south-west of Kirchheim, the

following section by D r. Oppel may be considered a s typical of the Wiirttemberg Upper

L amellibranchs, as Inoceramus dubius,

Upper L ias near B oll, Wiirttemberg .

T om losus-bed .

P E T R O L O G Y .

Two or three l ight grey,
hard

,
marl beds

, with

clays between 8 to

E ffl orescent slaty shales, re

pl aced in many places by
the so -called “L eberboden

”

Monotis bed

S laty beds, abounding with

saurian and fishes’ remains
Slaty beds with T el eosaurus,
P terodactyl e, and fishes’
remains

L ight
-grey slaty clay .

Upper S tinhstein

S lateswithfishesand saurians
H ard laminated clay 2 to

L ight efiiorescent laminated

slates

L ower “ S tinhstein

fishes’ remains
Laminated slates

,

G eodes

F leins
”

H ainz en pyritic nests

Bluish-grey clay, w ith A lgae
Blackish T af el/teins
“A lgceschicht

O R GA N IC R E M A IN S .

L ep to lep is E lvensis.

Saurians, P entacrinus Bol lenszs.

Spiriferina vil losus, B elemnites p ap il la tus .

urians and S ep ia .

rosa lenia crinif era, Quenst.

T he M iddl e

l

Lias .
—Z

'

one of Am. sp inatus.
2

Juraformation,

’

p . 20 1
,
1856 .

Am. jurensis, discoidea, insignia, radians, hir

pinus, B elemnites tricanal icula tus
,

ewilis,
long isulca tus, irregularis.

Am. bifrons, fi bulatus, serpentinus, f a lcifer,
heterophyl lus, cornucop ice, communis, crassus,
H o landrei, subarma tus, Bel . irregularis, Bel .

trip artitus ,

M onotis substria tus, M a ust.

B elemnites acuarius.

T eleosaurus C hapmani, P terodactglus B an

thensis, P tycholep is B ol lensis .

P osidonomya, B rauni, M onotis substr ia tual
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D r . Waggen states that the Upper L ias in Franconia closely resembles that of

Swabia ,1 and that the zone of P osidonomga Bronni is very well developed there .

P rofessor Quenstedt2 has given a good account of the palaeontology of the L ias Ep silon

at B01], and has described in detail T eleosaurus Chap mani, Kdnig, T . Bollensis, Quenst ,

P clagosaurus, sp . P lesiosaurus S uev icus, I chthgosaurus longirostris, I chthgo . triscissus
,

Ichthgo . guadriscissi, I chthgo . trigonodon, and added the follow ing list of fossils

P ala ontologg of the L ias Upp er QJsilon at Boll, Wurttemberg .

FI SH E S .

Hybodus pyramidalis, Ag ass .

reticulatus, Ag .

Acrodus nobilis
,
Ag .

L epidotus E lvensis, Bla inv .

D apedius caelatus, Quenst.

punctatus, Ag .

L eachii
,
Ag .

pholidotus, Ag .

T etragonolepis semicinctus, Bronn .

cinctus
, Quenst.

Loliginites S chubleri, Qa enat.

Bol l ensis, Z iet .

simplex, Vo ltz .

coriaceous
, Quenst.

l agittatus, M a nat .

O nychoteuthis conocauda, Qaenat.
O nychites uncus, Quenst .

runcinatus, Quenst .
'

Belemnites acuarius
,
S chloth .

digitalis, Quenst.

tripartitus, S chloth.

G A ST E R O P O D A .

C hemnitz ia repel iana, d
’
O rb. P leurotomaria subdecorata, M unst .

N atica P el ops, d
’
O rb.

intermedia, M unst .

T urbo S edgwicki, d
’

orb.

1 D er Jura in Franken,
S chwaben und der S chweiz ,

’

p . 47, 1864 .

D er Jura,
’

p . 2 10, 1858 .

P tycholepis Bol lensis, Ag ass .

Phol idophorus G ermanicus, Qaenat .
Belonostomus acutus, Ag ass .

P achycormus curtus, Ag .

macropterus, Ag .

Bol lensis, Quenst.

Thriss0 ps micropodius, Ag .

L eptolepis Bronnii, Ag .

Lycodus gigas, Quenst.

P achylepis, sp .

C E PH AL O P OD A .

Belemnites incurvatus, Z iet .

Ammonites Lythensis, Y oung Bird.

capel l inus, Qaenat .
serpentinus, R eineche.

bifrons, B rug . Waleotti,

communis
,
S ow .

crassus
,
P hil l .

Bol lensis, Quenst .

heterophyll us, S ow .

cornucopiae, S ow .

anguinus, R einecke .
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’

L AM E LL IBR AN C H IAT A .

O strea subauricul aris, d
’
O rb.

Pecten incrustatus, D efrance .

G ervill ia E seri, Opp el .

Avicula striata
,
Z iet.

L ima galatea, d
’
orb.

T rigonia l iterata, P hil l .

L eda ovum
, S ow .

G oniomya rhombifera
,
G oldf.

BRA C H I O P O D A .

Discina papyracea, M unst. l Spiriferina villosa, Quenst.

EC H IN O D E RM AT A

Acrosalenia crinifera, Qaenat . P entacrinus fasciculosun, S chloth .

P entacrinus Bol lensis
,
S chloth . Quenstedi, Opp el .

In France the P osidonomga
-beds attain a considerable development and are found

in many D epartments ; they have been described in the Moselle by M . T erquem,

1 where
they consist of (a)

“M arri es bitumineuses
,

”

(b) C alcaire noduleua ,

”

and (c) C alcaire

g réseua .

”
The petrology of these divisions is certainly distinct, but several of the species

of organic remains are common to the three, and all are characteristic of the lower
portion of the Upper L ias .

In Luxembourg these beds have been described by D rs. C hapuis and D ewalque
”
as

M arne dc G rand C our,
” which consists of a bituminous schist at the base and bluish

marls with calcareous nodules in the upper part. The Marne de G rand-C our has been

worked at Aubange for the preparation of bitumen,
and from these exposures the

remains of Reptiles, Fishes, C rustacea, and C ephalopods have been collected . The

following Ammon ites from the lower zone have been figured by these authors
H arp oceras serp entinum, H arp . Lgthense, H arp . comp lanatum, P hy lloceras heterop hyllum,

M toceras cornucop ia , S tep hanoceros Baguinianum, S teph. H olandrei, S tep h. mucronatum,

S tep h. Braunianum. And from the upper zone H arv . radians, H arp . L evesguei, H arp .

variabile, H arp . Oomense .

In the D epartment of the Ardennes it has been described by Buvignier as the

upper marls of the Upper L ias ; here, likewise, a bituminous schist forms the base, and

marls the upper portion, of the series.

In the Meurthe M . L avallois describes these strata as M arnes schisto

bitumineuses .

1 Paléontologie da Depart. de la Moselle, E xt. de Satist. de la Mosell e,
’

p . 20
,
1 855 .

2 Lias de la P rovince de Luxembourg,
’

p . 60, 1857 .

P osidonomya Broh ui, Vo ltz .

radiata
,
G o ldf .

orbicularis, M unst.

Inoceramus undu latus, Z iet .

cinctus, G oldf .

dubius, S ow .

Solemya Vo ltz i, R omer .
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horizon w ith H ellispongia fascicula ta . T he fourth zone, composed of compact marls

with few fossils, is characterised by the presence of S teph . mucronatum.

In the Isere at Verpilliere and St . Quentin the P osidonomya
-beds are formed of

ferruginous layers with very fine fossil shells in a high state of preservation ; and the

relation of the P osidonomga to the Jureuse-zone is likewise very
[well displayed .

The following species are characteristic of the P osidonomga -beds at Verpilliere

Belemnites acuarios, S chloth. S tephanoceras H olandrei, d
’

O rb.

H arpoceras bifrons, B rug . crassum, _
P hil .

Lytoceras cornucopiae, Young 47 B ird . fibulatum, Sow .

S tephanoceras annulatum,
S ow . subarmatum,

Sow

commune, S ow . anguinum,
R ein .

In the L oére and the Aveyron the Upper L ias is well developed, and both the

P osidonomga and Jureuse-beds are here found in natural superposition . T he late

D r . R eynés,
1
after carefully studying these beds in the Aveyronnaise, divided them into

four zones
,
and observed that the faunas have very little affinity with each other, we

only ascertain but very rarely the appearance of a species beyond the zone in which it

has taken its entire development, and it is stil l more rare that we see isolated examples

ever appearing in beds of a later horizon . T o facilitate the stratigraphical and

palaeontological study of the Upper L ias this author divided the Upper L ias into four

parts —1 . The zone of H arp . serp entinum 2, the zone of H arp . bif rons ; 3, the zone

of Lgto . jureuse and 4, the zone of H arp . opalinum.

1 . The schists with P osidonia B ronni are from 3 to 30 metres in thickness ; they

split into thin laminae, on which are impressed the marks of fossils, as Ap tgchus

Lgthensis, H arp . serp entinum, P osidonia Bronni, and others. T he shells are so much

compressed that it is difficult to restore their former character ; fortunately, however,
these laminated shales contain many large, hard, calcareous, fossiliferous nodules, which

contain uncrushed shells in good preservation . O n breaking up the nodules the

follow ing species were collected

Harpoceras serpentinum,
R ein . Aptychus Lythensis.

L evison i, S imp . P osidonia Bronni, Vo l tz .

Stephanoceras commune, Sow . Anodonta Bol lensis, Quenst.

The fauna is not numerous, and none of the species of this list ascend into the zone

of H arp . bifrons. . It is true that some palaeontologists have considered H arp . L evisoni

as the prototype of H arp . bif rons . In this case they are under the necessity of

recognising two distinct varieties, the one having a lateral groove, and the other deprived

of that canal ; they are also forced to admit that these two varieties have lived at two

distinct epochs and withou t any intermixture, and that this modification is made in a

sudden manner with the appearance of the fauna of H arp . bifrons . These diverse

E ssai de G éologie et de Paléontologie Aveyronnaises,
’

p . 63, 1868 .
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considerations have led me to regard the supposed varieties as distinct species, whatever

may be the affinities or the minglings they have had in common in other countries.

”

2 . T he zone of H arp . bif rons . This zone is marly
,
and the change which has taken

place permits us to assign to it a precise lower limit . But it is not so easy to find the

upper boundary, and it is even necessary to make the palaeontological characters

intervene ; but we often meet at the base of the zone follow ing with Lgto . jureuse, a

bed of Tissoa—the compressed condition of which gives it the aspect of a true limestone .

It is this bed, the thickness of which is 1 0— 1 5 centimetres
,
entirely enclosed in the

marls of the two zones, which appears to form the upper limit of the zone of Ifarp .

bif rons it is, in fact, above and below this bed that w e observe a considerable change

in the two faunas . T he marls are black and entirely argillaceous and enclose a large

number of species, of which the representatives are distributed according to fixed laws in

different levels of that zone .

”

a . At the base w e find S tephan . Braunianum. It is in this horizon that w e discover

that fauna so curious and so new ,
and which is enclosed in a marly bed immediately in

contact w ith the P osidonia -shales. T he marls in which this fauna is enclosed do not

exceed a metre and a half in thickness, and the principal species found here are

S tephanoceras Braunianum, d
’
O rb. Lytoceras Argell iez i, R eg .

crassum, P hil l . Aegoceras acanthopse, d
’
O rb.

Z ittel i
,
Opp el . H arpoceras falciferum,

S ow .

Phyl loceras subcarinatum,
S ow . N ucul a P aulae .

L ytoceras N ilssoni, H ebert. C erithium hexagonum .

cornucopiae, S ow . Rhynchonel la Jul ii .

b. In the middle zone we recognise the true station of H arp . bif rons, and the fossils

are very numerous.

Belemnites irregularis, S chlo th .

acuarius
,
S chloth .

tripartitus, S chloth .

N autilus semistriatus
,
d
’

O rb.

Harpoceras falciferum,
S ow .

bicarinatum , M unst.

bifrons, B rug .

L ytoceras N il ssoni, H ebert .

S tephanoceras crassum, P hil .

subarmatum, Y oung .

E mil ianum, R eg .

0 . T he upper part of this zone no longer includes H arp oceras bifrons, and we only

meet in this horizon with Lytoceras N ilssoni, H arp . bicarinatum, H arp oceras falciferum,

H arp . E rbaense, S tep hanoceras subarmatum, and P hylloceras heterop hyllum.

This remarkable distribution of the species
,
according to distinct horizons

,
is almost

general, with rare exceptions, and we are able to assign beforehand to each species the

Aegoceras G ervaisi, R eg .

H arpoceras E rbaense, H auer .

P licatula N eptuni.

L ima gigantea .

pectinoides.

P ecten incrustatas.

Arca Bixa .

N ucula ovum.

D elila .

Avicula D elia.
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position which it ought to occupy in the extent
’

of the marls of the L ias. T he same

species are not equally abundant in all localities ; and this proves to us that the species
of former times, like those of the present day, did not frequent indiscriminately such and
such regions.

” 1

In Normandy the lower zones of the Upper L ias have been studied with great care by

P rofessor D eslongchamps, and many of the remarkable fossils they contain have been
figured and described in his interesting M e

’

moire sur la C ouche d L ep ta na da L ias,
’

already referred to , p . 1 1 9 , in correlation with similar beds in the Upper L ias of G louces
tershire and Somersetshire . The quarries of C urcy, d

’

E vrecy, M ay, &c . , near C aen, are

good localities for the study of this Zone, and the following section at C urcy affords a

clear exposure of the Upper and Middle L ias in natural position there .

SE C T I O N A T C UR C Y , C AL VAD os .

UPrE R L IA S .

Par a om c r . O R GA N IC RE M A IN S .

A very ferruginous, yel lowish or red The fossils belong to the O olitic beds
,
and

dish clay, containing rolled O ol itic resemble a like deposit of Drift at M outiers.

Al ternate beds of limestone and thin H arp . serp entinum, H arp . bifrons, S tephan .

bands of clay, containing many H o landrei .

T hick masses of very tenacious, greyish, P osidonomya B rauni, G eotheutis Agassiz zi , Ap ty
yellowish or blackish clay, w ith a chus .

band of calcareous nodules contain

C ouche aL ep ta na , a very thin bed of T er . g lobulina, R hyn, pggma a, L ep ia na M oorei,
reddish marl , formed of the frag L ep . liasiana, L ep . D avidsoni, L ep . B ouchardi,
ments of various fossils, and a singu Thecidea M aga lis, sinua ta

,
rustica , E ug enia

lar assemblage of organic remains crinus, P lica tocrinus, C otg lederma, spines and

plates of E chinida .

M ID D L E L IA S .

T he R oe, a sandy saccharoid Iime etre

'

e Am. sp ina tus, Am. marg arita tus, Lyt. fimbria tum,

stone
, containing many fossils, and Belem. niger, G ryphaea cymbium, Sp irif erina

forming a good horiz on rostra ta, T evebra tula guadrifida .

Al ternate beds of marl and l imestone
,

Rhgn . tetraedra , ] thgn . a cuta, G rgp ha a cymbium,

of variable thickness
,
and containing H arp aa

' P arkinsoni, T erebra tula numisma lis
,

R hyn . variabilis, Sp irifer ina verrucosa, Sp irif .

rostra ta .

1 l bid. , p . 66 .

2 ‘ Bul letin de l a Société Linnéens de N ormandie,
’
vol . iii

,
1859 .
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O f G loucester, Somerset, D orset, and at Blue W ick, or Blea-Wyke, near Robin H ood’s

Bay, on the Y orkshire coast. It may be most advantageously studied in the fine section

at Frocester H ill, and in other smaller exposures in the Nailsworth and Brimscombe

Valleys in G loucestershire . T he follow ing section of Frocester H ill , near Stonehouse,
affords one O f the best types of the zone O f Lytoceras Jurense in the county O f G loucester.

FI G . 8 .
— S ection of Fro cester B ril l, near S tonehouse .

Harp oceras M urchisona .

H arp oceras op al inum.

l acerasjureuse .

'H arp oceras bif rons ,

as serp entinum.

Amal theus margar itatus.

A egoceras H enley z.

a , b, 0 . Interior O ol ite ; 70 feet. Zone of H arp oceras Murchzsona .

Zones of H arp oceras apo li
n , E . C alcareo-ferrugmous sandstone (C ephalopoda bed) 6 feet. {m m and Lytoceras jureuse.

F . G rey, yellow, and brown sands, w ith inconstant, concretionary bands of calcareous sand

stone ; 1 50 feet ? Zone of H arp ocer as bifrons.

G . Upper L ias shale ; 80 feet. Zone of H arp ocerds serp entinum.

n . M arlstone hard calcareous sandstone, resting on brown and grey sands, w ith bands and

nodules of ferruginous sandstone 1 50 feet. Zone of Ama ltheas margaritatus .

1 . Middle L ias shale. Zone of A egoceras H enleyi.

In very few localities
,
where the sands are exposed along the escarpments O f the

C otteswolds or in the beautiful valleys intersecting these hills, are they found to contain

organic remains ; but fossiliferous seams have , however, been discovered at Frocester,

Brimscombe, N ails rth, Uley Bury, North N ibley, and Ozleworth, and doubtless will

be detected in other localities in this neighbourhood when the strata are exposed .

T he fossiliferous bed at Nailsworth lies near the base O f the sands 4 or 5 feet above
the Upper L ias clay

, and consists of a fine soft ferruginous marly sandstone
,
of a rich

brown colour
, containing much perOxide of iron,

with many shells, mostly O f the same

species found in the C ephalopoda-bed at Frocester . T he difference between these

two beds is important
,
and deserves to be noted, as the C ephalopoda-bed at Frocester

overlies the sands, whilst the fossiliferous bed at Nailsworth underlies them near their

base, clearly proving that the sands and C ephalopoda-bed form one stage .

In Somersetshire the Jureuse-zone is met
,

with in several sections south of the

Mendips, resting upon the Orania-clays of the Upper L ias, as in the section at Straw
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berry Bank, Ilminster, already described at p . 1 1 9 ; where the rock consists O f al ternate

strata O f clay and stone, in which are found H arp oceras insigne, H a rp oceras variabile,

and H . op alinum,
var . M oorei . These AmmOnites have not migrated , as some geologists

state
,
from the Upper L ias sea into the C ephalopoda-bed of the sands above, inasmuch

as neither of the species are ever found in the S erpentinum and B ifrons zones, but are

truly characteristic forms O f the Jureuse-zone, of which they form the leading species.

South of the Mendips the sands attain a thickness of 1 60 feet, whilst north of that

range they diminish much , are extremely variable
,
and are absent in several localities .

Near Bath they are about 40 feet thick , and are w ell exposed in the railway tunnel under

C ombe D own ; also at Midford, near the late D r . William Smith
’

s house, hence the

origin of the name, Midford S ands .

”

In D orsetshire this zone is found in several localities . I have carefully examined

it in the fol low ing ; at C hideock H ill, between Bridport and C harmouth, it is exposed

near the summit, and consists of a very fine sandy rock O f a light yellow colour, some

times micaceous
,
in which I found good \specimens O f the follow ing Ammonites,

H arp oceras insigne, H arp . variabile, and H arp . op alinum,
all characteristic species in

good preservation . From Burton Bradstock I have O btained some large H arp . op alinum

and H arp . variabile in a fine yellow sandy matrix the sands here attain a considerable

thickness, and have several inconstant bands O f sandstone intersecting the deposit .

A t the east Side O f Bridport H arbour there is a magnificent coast section of the sands
,

estimated at upwards O f 200 feet in thickness ; and between Bridport H arbour and

Burton
’

Bradstock there are several good quarry sections, which Show the upper rag

stones of the Inferior Oolite resting upon the C ephalopoda-bed . These tw o rocks so

closely resemble each other in their petrology, that, but for the organic remains they

contain, it woul d be impossible to separate them . Fortunately
,
however

, the Inferior
Oolite contains many Ammonites, Bivalve shells, E chinides, and C orals, which are

typical of the L ow er Oolitic beds, so that the divisional line between them can be surely

drawn by palaeontologieal evidence
.

where lithology fails to do so . A t the w est side a

fau lt has depressed the sands, which are here overlain by thin beds of Inferior Oolite and
Fuller’s Earth . Near Y eovil several instructive sections O f the sands are exposed in the
railway-cuttings around that town, and in the neighbourhood O f Sherborne the sands are

about 1 40 feet thick .

My friend D r . Lycett, in his notes on the Ammonites of the sands intermediate to the
Upper L ias and Inferior Oolite

,
intending to afford a concise analytic examination O f their

natural-history, characters, and geological distribution , assumed that it had been generally
considered that all the species belonged to the lower horizons O f the Upper L ias, but
this was not the teaching of my Memoir, in which, by many sections and carefully

prepared lists O f the palaeontology O f the Upper-L ias sands1 in the counties of

1 “ N otes on the Ammonites of the Sands intermediate to the Upper L ias and Inferior O ol ite,

T rans . C otteswo ld N aturalists
’

C lub
,

’

p . 3 , 1862 .
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G loucester
,
Somerset, D orset, and York, the C ephalopoda-bed and its underlying

sands were shown to represent a well-marked horizon w ith specific forms of Ammonoida

that were found neither in the A lum-shale or B if rons-bed below ,
nor in the Inferior Oolite

or M arohisana -zone above, and certainly represented a horizon of life
,
the correlative of

the Jurensis-M ergel of Quenstedt.

T he late P rofessor John P hillips
I proposed the name Midford Sands for the last O f

the L iassic strata to which the Inferior Oolite had not quite relinquished its ancient claim.

They are covered in many districts of the south of England by calcareous and

shelly beds, which on first View appear naturally associated with the Oolitic rocks above ;
but they contain many fossils which are frequent in the Sands and not common in the

Oolites If we wish to draw a hard“

l imit of mineral deposits it' should probably

be between the sand and its calcareous cover (which is O ften absent), but if we desire to
study organic sequence we shall unite the sands and their shelly cap into a transition

group. In this point of view the facts which: have come out by inqu iry are very

instructive . Taking first the group C ephalopoda, we fiiid
‘

Some of the well-known
species of the Upper L ias to be continued through the sands "into r -the shelly bed above

,

as Ammonites bifrons, A . op a linus, A . striatulus, A . concavus, B elemnites comp ressus,

B . irregularis, Bs
-trip

'

artitus. O n the other hand several C onchiferous Molluscs, which

occur with these C ephalopoda, have decided Oolitic and -not L iassic affinity . S uch are

H innites abjectus, fl igbnia
"

striata , M odi
'

olfziSotaerbzz,
'

P holhdbmga fidicula . Before the

L iassic life has come to an end the Oolitic lifd‘iih‘s
’
tb

'

eg
’

un ; a -

point of great importance

in . the reasoning
‘

Oh
‘

the
'

eauSes of successive variation in the Oceanic population, and one

which
'

w ill come before us again on several occasions while follow ing the course of Oolitic

time . T he C ephalopoda is not
‘

knOwn
’

a in the
‘

valleys’ Of the~ C herwel l or

Evenlode, and very partially in any of the branches o f the or C hurn .

But on the western front O f the C otteswol d clifi
’

s ~ ‘ it extends from C leeve-C loud to

Wotton-under-Edge , appears on
‘

the -D orsetshire coast, near Bridport, and is recognised

in France .

”

In the palaeontologieal table which accompanies this section it 'will be shown that

H arp . striatulum and H arp . op alinum are not found in the Upper L ias properly so called,
but appertain to the Jurense-bed, and that H arp .

fbif rons is a leading fossil of the clay

bed of the Upper L ias, but is not found in the Jurense-zone unless as a fossil washed out

of an older bed and redeposited in a newer formation .

D undry H ill, near Bristol, 769 feet in altitude
‘
f
'

ab Ove sea-level, is the most westerly

outlier O f the C otteswold range, from which it is nine miles distant this is a locality of
great interest to the naturalist, as it affords capital sections of the Jurassic strata,

admirable examples of rock-sculpture by denudation, and a commanding point for

surveying the grand panorama in the midst of which it stands . T he following profiles

of this bill show its structure very clearly .

1 G eology of O xford and the Val ley of the Thames,
’

p . 1 18, 187 1 .
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beds of the Inferior Oolite . T he Ragstones rest on them,
and here appear for the first

time small C osmooem s P arkinsoni, P leurotomari a p roteus, P holadomya H eraulti,

P . ovulum
, C eromya B ajooiana , T ereom z

‘

ula p erovalis, T or . sp /Zeroida lis, T or . glooata ,

R /iync/ionella sp inosa , R fiyn . p lica z
‘
elia ,

with Echinoderms, as M agnotia Foroesii,

S iomeo/zinus intermedius, E o/zinoorissus olunioularis, and H oleoz‘yp us dep ressus, all forms

of E chinidae found for the first time in the P ar/cinsoni-beds .

T he fine-grained oolite or building-stone, N o . 6
,
resting upon the preceding, which

much resembles P ortland stone
,
is extensively raised as a valuable building material .

The coarse oolite or Freestone beds are the highest set of strata observable at D undry

H ill . Shells are not common in these rocks, but several C orals are here located, as

I sastrwa exp lana
'

ta , S tylina solida , Tfiamnasti wa D ofm izcioma , L a tomora fl o
’m Fleminyii,

I sostrwo tenuistriam
,
w ith C rino ids as P entacrinus.Milleri .

T he Oolitic rocks rest upon the Upper-L ias Sands, a
, or zone of Zyiocem s jureiise,

which is seen at the western

i

side of the hill . The sands are only from 2 to 3 feet in
thickness, and contain dwarfed specimens of M odiola p lica ta ,

P /zoladomya jia
’icula

, L ima

beZZuZa, B elemniies irregularis, B e l . comp ressas, and small H emp . insigne, so that this
arenaceous deposit, which attained 80 feet in thickness at Frocester and 1 25 feet at
Wootton-under-Edge

,
has almost disappeared at D undry .

T he zone of H arp oceras oif rons is feebly developed at D undry, only a few small
,

.

dwarfed specimens of H arp . bifrons, S teph an . commune, B elemnites tripartitus, w ith a

P fioladomg/a , and a M odiola ,
have been found in these Upper L ias clays.

1

T he Middle L ias is here feebly represented
,
and

'

in this respect presen ts a remarkable

contrast to the great development this division attains in the escarpments of the C otteswold

H ills, and in the country around Bath .

T he L ower L ias in the D undry district is well seen at Bedminster D own,
Keynsham,

Whitchurch, Queen C harlton, Norton Malreward
,
W inford, and Barrow ; in ascending

from all these localities to the summit of the H ill we pass in succession from the R ed

Marl at B'

eduiinster
,
over the A vicula contorta ,,

P lanorois, Bucklandi, Tam era, and

O bfusus-beds, which have a collective thickness of 450 feet.

I beg to refer the student to the section of the Bucklandi-beds at Saltford, near Bath ,_

pp . 36 and 37 , and of the P lanorois, and Aoioulo -oontom
‘

a -beds in the same cutting, as

affording al l the details of these strata yet known on the subject in this district.

T hose readers who -may be interested in the P alaeontology of the D undry district w ill fi nd in the
'

P roceedings of the Bristo l N atural ists
’

S oc iety,
’

vol . i
, p . 9, new series, 1874, a most valuable memo ir by

M r. E . B. T awney, entitled “M useum N otes— D undry G asteropoda .

”
T his paper contains a list

of sixty
-four species, many of which are beautiful ly figured for the first time

, and
‘

the who le are most

minutely and accuratel y described . It is an important addition to British Jurassic palaeonto logy .

1 For ful l details on the D undry H ill section ,
I beg to refer to my friend M r . R . E theridge, F . R . S .

notes on D undry H ill , in my M emo ir on the S ubdivisions of the Inferior O olite,
” Quart . Journ. G eo l .

p . 2 1, vo l . xvi, 1 860 .
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Whilst this sheet was passing through the press my esteemed friend M r . W . W .

Stoddart, F .G . S of Bristol, kindly sent me a detailed section of D undry H ill, measured

by himself, w ith the vertical thickness and barometrical height of the chief beds in the
section in feet. This I have endeavoured to embody in the form adopted in this work
and I thank my friend for the same .

S ecl ion of D undry H ill . D ip 20
° N .N .E .

P E R I O D . ZO N E . ST R A T A .

tt . 1 11 . ft.

P A R KIN SO N I

abou t 23 feet

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

HUM P H R I E S I A N UM

about 20 feet

IN F E R IO R O O L ITE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o o o o o o o o o o o o o o o o o o o o o o o o o o

M idford Sands

1 Upper L ias

1 Middle L ias

O BTUSUS
about 80 feet

1 L imestone and M arls

T URN E R I l L imestones and Marls

about 26 feet 1 L imestone

l Limestones and M arls

l Limestones and M arl s

R H E TI C AV I C ULA cos TO R T A Arg ill aceous L imestones

about 65 feet C lays

T an s
KE UP E R

1 Variegated M arls
about 78 feet
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It is now twenty years ago since I discovered the Jnrense-zone at Blue W ick, near

Robin H ood’s Bay, on the Yorkshire coast
,

1 beneath a rock which I considered the

equivalent of the basement bed of the D ogger or Inferior Oolite . It was a yellow ish sand

stone, containing several seams of small round pebbles, which lie near the bottom . The

pebbly conglomerate is about 4 inches in thickness
, and occurs at intervals . T he

sandstone contains fragments of Belemnites, C eril/i ia , and M onotis nilescens, S imp . The

bed is about 5 feet thick, and lies on N o . 1 , a band of dark friable shale , resting

on a hard ironstone hand full of fossils
,
This bed is very micaceous in parts, and many

of the shells are stained with ferric oxide . I found T erebratula trilinea la , Y oung and

Bird, in clusters in the sandstone, with B elemnites compressas, Voltz, B el . irregularis,

Schloth .
,
Trigonia R amsayi,Wright, and R aynononella oynooepnala , Rich . These species

occur also in a ferruginous seam of sandstone at G laiz edale . This bed is 1 8 inches
thick

,
and rests on N o . 2, the Yellow Sandstone, which is wel l exposed at Blue W ick .

It consists of irregular layers of soft yellow sandstone
,
unequally indurated ; some

portions weather out and leave hollows in the cliff, whilst others are fine-grained,
yellowish, highly micaceous, thick-bedded, and variously jo inted . T he upper part of this
rock is ochraceous, and contains fossiliferous seams . H ere I found in one large block

H arp oceras C omense, von Buch
, H arp . insigne, Schubl , G oniomya angnlif era , Sow . ,

M onotis inaequivalvis, Sow . , Triyonia R amsayi, om nm sp .
,
T urritella sp . , Astarte

sp . , G resslya p ingais, G lyp l wa B irdii, Bean . This bed is about 20 feet in thickness.

N o 3, the S erpula -bed, a fine-grained greyish-yellow sandstone, which forms a

reef, dips gently to the south-east, and presents a low escarpment to the north ; it is

regularly jointed, and the exposed upper surface contains masses of S erp ula diploma ,

Bean
,
Vermetus comp ressas,Will . , P ecten inleroosta lns,Wright, H arp oceras A a lense, Z iet.

(var . M oorei, and H eterooia
’
aris Wiclcensis, Wright . This bed is 1 0 feet in

thickness the upper 4 feet are most fossiliferous ; in the lower six feet the same species

of shells are sparsely distributed .

N o . 4, the L ingula
-bed or grey sandstone is a soft argillo

-micaceous sandstone of

a bluish-grey colour, and partly fissile . This rock is divided by long joints
,
and forms

scars at Blue W ick . Its upper, fissile portion is fossiliferous, and contains L ingula

B eanii, Phil . , D iscina refl ewa , Sow .
, and Jil onotis nilescens, Simp . About the middle of

the bed a layer of small nodules occurs, fragments of C rustacea, G lypnwa Birdii, Bean ,

and (Hg/p l a n, n . sp . ,
allied to rostrata , are found in these nodules. T he lower portion is

rough and sandy, and passes into hard, argillaceous, nodular layers : I collected

the following species from the sand

H arpoceras Aalense, Z iet . Alaria L eckenbi, n . sp . , Wrig lzt .

variabile, d
’

O rb. C erithium quinque-punctatum, D eslong .

Belemnites compressus, Vol tz . vetustum,
P l n

'

l .

irregularis, S clzlotlz . Mytil usWickensis, Wright.

1 Quart. Journ . G eol . vol . xvi, pp . 3 and 4 .
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P leurotomaria suhdecorata, ol
’
O rh. T rochus duplicatus, S ow .

C hemnitz ia lineata, Sow .

*N atica adducta, P hil .
’ll‘Turbo capitaneus, M ilnst. O ppelensis, I/gc .

*L ima bel lula
,
van , Lye . M ar .

*Modiola plicata, Sow .

*Perna rugosa, M ilnst .

*Hinnites abjectus, P hil .
*P ecten articul atus, G ol ilf .

*G resslya ab
'

ducta
,
P hil .

conformis, Agass .

Myacites arenacea, Lgc.

*H omomya crassiuscula, Lye .

G oniomya angulifera, S ow .

*Myoconcha crassa, S ow .

*C ypricardia cordiformis, D esh.

*P ecten comatus
,
M iinst .

O pis carinatus, Wright.

lunulatus
,
Sow .

C ypricardia brevis, Wright.

C ardium H ul lii
, Wright.

O ppeln , Wright .

C ucullaea ferruginea, Izge .

Baacn l orona .

T erebratula subpunctata, D av . Rhynchonella cynocephala, R ich .

trilineata, Young . Jurensis, Quenst .

In the above list the species marked with an asterisk are found likewise in the

Inferior Oolite ; but the specimens from the sands are nearly all dwarfed forms, showing
that the physical conditions under which they lived were unfavorable to their development.

T he stunted growth of the stationary L amellibranchs forms a striking contrast to the

size, number, and variety of the locomotive C ephalopods interred with them in the same

bed the dawning existence of the former appears to have been a struggle for life, whilst

the conditions under which the C ephalopods existed were favorable to their continuance

in time, as shown by the number of species and individuals found in the Frocester beds ;
their life, however, was abruptly brought to a termination by some great physical change

which took place about the commencement of the deposition of the Oolitic formations.

Foreign correla tions . The Jurensis-mergel was first pointed out by P rofessor

Quenstedt 1 as the uppermost member of the Shwarz er Jura,
”

its importance in

1 Flozgebirge Wurtembergs,
’

pp . 267 and 539, 1843 .

LAME LL IBR AN C H IAT A .

C ucull aea olivaeformis, Lye .

*L ima
'

e1ectra, d
’

O rb.

Unicardium, nov . sp .

T ancredia, nov . sp .

T rigonia R amsayii, Wright.

striata
,
S ow .

costata
,
S ow .

P ecten textorius, G oldf .

*Pholadomya fidicula, S ow .

arenacea, Lye .

L ima ornata, Izge . M S . , nov . sp .

Astarte lurida, S ow .

4‘ excavata, S ow .

detrita
,
G old] :

complanata, R oemer .

rugulosa, Lye .

G ervillia fornicata, Lyc . ,
M S .

Hartmanni, G old] :

N ucula Jurensis, Qa enat.
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Wurttemberg as a distinct horizon demonstrated, and its leading fossils, Lpt. Jureuse,
H arp . insigne, H arp . radians, B el . digitalis, and many others special to this zone, found

at Balingen,
H einingen , Wasseralfingen, and other localities, were described . Upon the

hard grey marls w ith Lgt. Jureuse follow in Swabia beds of dark clay with Lpt. toru

losum, as at L aufen and Metzingen . In Baden,

1
as at L angenbriicken and Mingolsheim

,

light grey calcareous marls with Lg t. Jurense, H arp . radians, B el . irregularis, B el .

tripartitus, and Bel . a cuarias, rest upon the P osidonomya-clays and form the uppermost

beds of the L ias in this region .

In North G ermany the Jureuse-zone has been described by von Strombeck, Ewald ,
and C redner as found in the H elmstedt, H alberstadt, and H arzburg Jura

, and in all

these yielding its leading fossils as Lpt. Jureuse, H arp . insigne, Lgt. hircinum, H arp .

variahile, H arp . striatulum, and Bel . irregularis.

M . T erquem
2 has described a G rés supra-liassique

’

ou marly sandstone, near

Metz, Moselle, which appears to represent this zone, as he has collected therefrom,
in the

environs of Thionville and at L ongwy, several of the characteristic fossils of the Jureuse

bed
,
as H arp . insigne, H arp . radians, Bel . tripartitus, together with G astropods and

L amellibranchs belonging to this horizon .

At Silzbrunnen, L ower E lsace, my friend Professor R . L epsius3 has described the

Jurensis-M ergel . T he fossils he found were in very good condition, and the Ammonites

had their shells well preserved . In the marl the group of H arpoceras radians was the

most abundant . H ere he collected likewise Lpt. Jureuse, Ig t. hircinum, H arp .

insigne, H arp . A alense, H arp . suhp lanatum, H arp . discoides, with N ucula H ammeri, L ima

Galatea ,
L ima dup lica ta , P ecten textorius, P entacrinus Jurensis, and D iastop ora

liasica .

O n the right bank of the D r6me, in the quarries of Suble, near Bayeux, above the

calcareous and argillaceous strata, w ith H arp . hif rons and S tep han. commune, M . H . H arle

discovered marly beds, two metres thick , containing H arp . opalinum, H arp . radians
, H arp .

C omense, H arp . variabile, B el . tripar titus, Bel . ahhreoiatus, B el . longisuloatus, and R hyn .

ringens, which evidently represent the Op alinum and Jureuse-zones in C alvados .

At Thouars, D eux Sévres, it will be seen (p . 1 37) that the strata N os. 1—6
represent the Jureuse

-zone, which here rests conformably on the S erpentinum-beds. A t

Verpilliére and St. Quentin (Isere) D r . Oppel5 collected H arp . radians, H arp . costata
,

H arp . Thouarsense, H arp . C omense, H arp . insigne, H arp . Aalense, H arp . comp tum,

H arp . variabile, Lpt. Jureuse, and Lpt. hircinum.

1 L eonhard, G eognost. Skiz z e des G rossherz og Baden,
’

p . 98, 186 1 .

2 Paleontol . du Départ . de la M osell e,
’

p . 23, 1 855 .

3 Beitriige z ur Kenntniss der Juraformation in Unter-E lsass,
’

p .,
1 3, 1875 .

4 Apercu de la const. géologique du D ép . C alvados, ’ Annuaire, 1853
5 Juraformation E nglands, Frankreichs, und des S .

-W . D eutschlands,
’

p . 233, 1 856 .
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M . Marcou,

1 in his Jura Sal inois,
’

has described some beds
’

as Marnes a Trochus ‘

ou de P inperdu,
” which contain the l eading fossils of the “Jurensis-M ergel .

”

In other

D epartments of France the same species of Ammonites have been collected, as, for

example , near Fontenay (Vendee) ; C harolles, Sahne-et-L oire ; Mont d
’

or, near Lyons,
Rh6ne Semur, C 6te d

’

O r ; &c . ,
so that the durense-zone forms a well-defined horizon of

life in the uppermost portion of the Upper L ias of France .

1 6 . Z O N E O r H AR P O C E R A S O P A L I NUM .

O palinus
-Thone, Quenstedt

,

‘ Flozgeb . pp . 281 , 539 1 843 .

Schiet. des Am: Oppel
,

‘ Jura-Formation,

’

p . 306 , 1 855 . Z one it

Am . op alinus,
”

R eynés, G eol . et. P al . Aveyron,

’ p . 63, 1 868 . Z one 5 Am. op alinas,
”

pars, D umortier,
‘ Bassin

’

da Rh6ne,
’
tom iv

,
p . 278, 1 874 . Thone der B egonia

naois, pars Z one des “
.dm. torulosus L epsius, Jura-Formation Unter-Elsass,

This z 0ne was formerly grouped with the C ephalopoda-bed at Frocester ; but, as it

contains some species which are limited to this horizon and are associates of H arp oceras
.

op alinum,
it is best to treat it as the highest zone of the L ias. At H aresfield it forms a

thin band of hard, ferruginous marl
,
which lies at the base of the Inferior Oolite in

conformable position thereto . From this I have collected H arp oceras op alinum, Rein .
,

M acrodon H irsonensis, d
’

A rch .
,
T erehratula p unctata , D avid , var . R hynchonella agno

R hyn . furcillata , Théod . I have had few Ammonites from this bed, and

the other shells are not abundant . AtFrocester H ill the upper portion of the C ephalo

poda-bed contains several Ammonites, which havebeen described and figured by my old

and esteemed friend D r. L ycett.
2 O ne of these, H arp . M oorei, appears to resemble so much

several specimens of H arp . opalinum from Gmiind, Boll; and G un
'

dershofen, that I have

no hesitation in regarding H arp . M oorei as a variety of H arp . op alinum, the form of

the keel and the fine lines on the shell clearly showing the affinities . These localities are

the only two I know in G loucestershire, where this Ammonite is
'

found . In D orsetshire

I have collected large beautiful specimens at Burton Bradstock, and at C hideock H ill,
near Bridport, and have always found this species immediately beneath the Inferior

Oolite . From the H aresfield bed I have taken a piece of rock having the impression of

H arp . op a linum on its underside, whilst the block itself contained Inferior Oolite

fossils ; a fact which may afford an explanation how this Ammonite is considered by

some to be an Oolitic species
, and the progenitor of H arp . M urchisonae. T he Op a linurn

1 Jura Salinois,’ pp . 54 and 66, 1846 .

2 T he C otteswold H ills Handbook,
’

p. 122, pl . i, fig . 2, 1857 .
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In
.

France H arp . ap a
'

linum and Lgt. torulosum,
which may be regarded as the

leading fossils of this zone, have been collected at Vassy
,
Yonne at Villenote, near

Semur, C 6te d
’

O r ; at Salins, Jura ; and Besancon, D oubs ; at Amende, L oz ére ; at

Fontenay, Vendee ; and at C harolles, Sa6ne-et-L oire ;
’

and I obtained a number of

Ammonites from M ilhau, A veyron ; which all belong to the same zone . D umortier1 has

given a list of several localities in which he has found this zone in the Rhone Valley, and
has especially noted la Verpilliere, Isere ; where the workings for iron-

'

ore in this region
bring the many beautiful fossils of this zone

‘

into collectors’ hands, asB elemnites ea ilis,

Bel . tricarraliculatus, B el . D orsetensis, B el . pyramidalis, N autilus lineatus, H arp .

op a linum, H arp . A alense, H arp . maetra , H arp . c
‘

ostula , H arp . ytuitans, H arp . suh

insigne, H arp . orassif uloatum, H arp . B riordense,
’

H a rp . A llconi, H arp . L orteti
, H arp .

f a llaa , Lg t. hireinum, and Lpt. torulosurn,
“

all of which D umortier refers to the Op alinum
zone .

T H E IN FE R I O R Q ou ra AN D I T S AM M O N I T E -ZO N E S

The zone of H arp oceras op alinum is so closely related to that of H arp oceras

M arohisana that I consider a short account of the latter a proper complement .to my

sketch of the Upper L ias . T he affinities and differences between these two formations

will then be placed fairly before the student, and the reasons he made evident for my
definition of the limits of the L ias formation .

L eckhampton H ill, near C heltenham, exhibits one of the most typical sections in

G loucestershire of the three sub-divisions of the Inferior Oolite, where the following beds

are admirably exposed —Fig . 1 1 , N os. 1 , 2, and 3 represent the zone of C'osmoceras P ar

hinsoni N o . 4 the zone of S tep hanocerasH ump hriesianum N os. 5, 6 , and A , B, c, the zone

of H arp oceras M urchisona those rest comformably on D
, the C ephalopoda or Jureuse

bed
,
which is here very thin E

,
r , G , is the Upper L ias resting on H , the Marlstone .

N o . 1 . The [lep er Trigonia-hed is a coarse brown ragstone, containing many fossils,

phiefly as moulds and impressions of T rigonia costata , Sow . , T . decorata Lyc . , E ma

eardiiformis, Sow .
, Bhgnohonella concinna, Sow . , T erehratula sp inosa , Schl . , C osmoceras

P arhinsoni, Sow . , E chinohrissus clunieularis, Lhywdd, H olectgp us dep ressus, L eske, and

C lgp eus P lotii, Klein in thickness it is about seven feet.

N O . 2 . T he G rgp hma
-hed

,
an ancient oyster-bank, is almost entirely composed of

G rgphma suhlohata, D esh . , accompanied w ith P holadomya H eraulti, Agass. ,
T erebratula

M eriani, Opp . , T ancredia donaoiformis, Lyc .
, Gervillia tortuosa , P hil . , and many other

species but the dominant shell is the G ryphaea this bed is about eight feet in thickness.

1 ‘ D ep6ts Jurass . du Bassin du Rh6ne,
’
t . iv

, p . 23 7, 1 874 .
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FI G . 1 1 .

—Section of L eelaharnp ton H ill, near Cheltenham.

A : B : or

a , r , G

1 . T rigonia-bed. A , B , c . Pea-grit and ferruginous oolite.

2 . Gryphaea-bed. n . C ephalopoda or Jureuse-z one .

3 . Brown rubbly oolite . E , r , G. Upper Lias sand and Upper L ias clay.

4 . Flaggy freestone . H . M arlstone .

5 . Fimbria-bed or O ol ite-marl . 1 . M iddle L ias clay z one ofA egoceras

6 . Freestone . Cap r icornus.

N o . 3 . T he L ower Trigonia-bed, a light-coloured, thin-bedded oolitic ragstone, con

taining a large assemblage of L arnellihranchiata , which in general have their shells
preserved, w ith several species of E chinodermata and Anthoz oa .

N o . 4 . Upper flaggy bastard-freestone, well seen above the Oolite-marl : twenty-six
feet thick . It represents the zone of S tep hanoceras H ump hriesianum this rock is here

almost non-fossiliferous, although the equ ivalent bed at C leeve H ill contains a rich fauna .

N o . 5 . The Ifirnhria -hed or Oolite-marl, is a cream-coloured mud-stone
,
not unlike

chalk-marl the dominant shells are Terehra tula fimhria ,
Sow Tereh. carina ta , L amk . ;

it contains likewise L ucina Wrighti, Oppel . , L ima p unctata , Phil . , L . P ontonis, Lyc . ,

N atica L echhamp tonensis, Lyc. , N a tica adducta , Phil . , Mytilus p ectinatus, Sow .
, Astarte

elegans, Sow .
,
N erinwa , sp. , Chemnitz ia , sp.

, and masses of C oral, chiefly Thamnastrwa

M ettensis, E dw . This bed was deposited under conditions very different to that of the
freestone on which it rests ; its lower portion is slightly brecciated, and the surface of

the freestone on which that breccia was deposited had been for some time exposed to
aqueous action and made smooth thereby . T he marl measures about seven feet in
thickness, and passes upwards into a marly limestone, becoming oolitic in the uppermost
l ayers. This division of the bed is about ten feet thick . T he Fimbria -bed is a constant

feature in the Lower Oolite of the C heltenham district, and in the northern and middle
C otteswolds, but is absent in the southern parts of the range . I t forms the upper
part of the zone of H arp oceras M urchisonw .

N O . 6 . T he Freestone is a compact light-coloured oolitic limestone ; the uppermost
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beds are the best for building-purposes the middle beds are of an inferior quality, and

are stained in part with ferric oxide ; the lower beds, called Roestone,
”

contain large
oolitic grains the freestone in all is about 1 1 0 feet in thickness .

The P ea -

grit (Z one of H arp oceras M urchisonae), Inf erior O olite .

Ft. 111

A brown
,
coarse, rubbly oolite

,
ful l of flattened boncretions cemented together by a cal

earcons matrix . When the blocks weather, the concretions, which resemble flattened

peas, form a very uneven surface . It contains many fossils in good preservation 12 0

A hard, cream-coloured
, piso litic . rock, made up of flattened concretions, with a thickness

aboutsimilar to those in a 10 0

A coarse, brown, ferruginous rock, composed of large ool itic grains ; it is readily disin

tegrated by the frost, and is of little economical value . About .
20 0

Zhe C ep halop oda
-bed (Z one of Lytoceras Jureuse), Upp er L ias .

A brown marly rock, full of smal l dark oolitic grains of the hydrate of iron
,
which are

strewed in profusion in a cal careous paste . About

A thin seam of yel lowish sand

Upp er Lias Sand and C lay .

A dark-grey crystall ine l imestone, extremely hard, and resembling some beds of the

C arboniferous L imestone ; it is bored in different places by Fistu lana ? the shells

of which remain in the excavations. Thickness not exposed

A brown, argillaceous, sandy bed, ful l of micaceous particles passing downwards into fine

brown and yellow sands . T hickness unknown

Upper L ias clay, of a dark blue colour . T hickness probably .

Fossils of the P ea -

grit and Freestones.

C E PH A L O P O D A .

Harpoceras Murchisonae, Sow . Belemnites spinatus, Quenst .

N autilus truncatus, S ow . abbreviatus, M il l .

Patella rugosa, Sow .

inornata
,
Inge .

P ileolus laevis, S ow .

N erita costata, S ow .

minuta
, Sow .

M onodonta Lyell i, d
’

A reh.

sulcosa, d
’
A rch .

N atica adducta, P hil .

G A S T E R O P O D A .

C irrus nodosus, S ow .

T rochotoma carinata, Lye .

T urbo el aboratus, Lye .

T rochus monil itectus, P hil .

S olarium C otswoldiae, Izge .

N erinaea cingenda, B ronn .

Actaeonina Sedgvici, P hil .

Alaria spinifera, I/yc .
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AN T H O ZO A .

M ontlivaltia D elabeehei, E dm. Jr H aime . Isastraea tenuistrlata, E dm. H aime .

Waterhousei, E dm. g H aime . limitata, E dw . {if H a ime .

cupuliformis, E dw . H aime T hamnastraea M ettensis, E dm. d! H aime .

Axosmilia Wrightii, E dw . gr H a ime . D efranciana, E dw . é
‘ H aime .

L atomaeandra Flemingii, E dw . <3» H aime . fungiformil , E dw . df H ui/aw .

T he annexed generalised section of C leeve H ill, G loucestershire, gives all the Inferior

Oolite beds in their relative position, and at the same time shows how they rest

conformably on the Lytoceras Jureuse zone beneath . T he beds are described in

descending order
, commencing with those exposed at the summit oi the bill .

I divide the Inferior Oolite in this county into three zones

A . Z one of Cosmoceras P arhinsoni .

B . Z one of Step hanoceras H ump hriesianum.

0 . Z one of H arp oceras M urchisonae.

D E S C R I P T I O N or T H E C L E E VE H IL L SncrroN .

A . T H E Z O N E or Cosmoceras P arhinsoni .

N o . 1 in fig . 1 2, consists of a , rubbly oolite above, hard slabs of ragstone in the middle
,

and a clayey bed below ,
passing into B, a sandy oolite of a rich brownish colour, freely

specked with ferruginous grains of silicate of iron . I have obtained the follow ing fossils

therefrom

C E PH AL O P O D A .

C osmoceras P arkinsoni, S ow . Nautilus lineatus, S ow
'

.

P erisphinctes Martinsii, d
’
O rb. Belemnites canaliculatul , S chloth.

G AST E R O P O D A .

Pleurotomaria fasciata, Sow . N atica adducta, P hil .

T rochotoma carinata, I/ye . M onodonta laevigata, Sow .

T rigonia costata
,
Sow .

Pholadomya ovulum, Agass.

fidicula, S ow .

Heraul ti, Agass.

Myopsis dilatata, P hil .

G oniomya angulifera, Sow .

Lima proboscidea, S ow .

gibbosa, Sow .

L AM E L L IBRAN C H I AT A .

L ima compressa, Wright .

G ryphaea sublobata
, D esh .

T richites undulatus
, L ye .

G ervill ia H artmann i, G old/Z

O pis cordiformis, L ye .

M odiola Sowerhii, d
’

O rb.

bipartita, Sow .

imbricata, Sow.
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FI G . 1 2 .
— Section of the I nferior O olite a t C leeve H ill, G loucestershire .

0 . ft . in .

T R IG O N IA -G R IT . C osmoceras P arkinsoni and C orals.

T hecosmil ia gregarza , Thamnastraza, Isastra a, &c .

Gryp hiea sublobata , L ima p roboscidea, T r igonia eosta ta .

C H E M N IT Z IA-G R IT . C hemnitz ia p roeera .

Bubbly O ol ite .

BRAC HIO PO DA-BE D . Ter ebra tu la P hill ip s“, in clus
4 2

ters.

5 10
RO AD -ST O N E . Step hanoceras H ump hriesianum, Chem

ni tz ia Se manni .

6 3 O YST E R -BE D . O streafl abelloides, L ima E theridgu .

N ot known .

7 5
Yellow and brown Sands, with lenticular nodules of Sand

stone.

8 3 H ard wavy Sandstone. Serp ula socia l is, abundant.

M arly O ol ite.

10 1 2

UPPE R FRE E ST O N E , with old T erebra tulafimhria .

T hin flaggy O olite .

1 2 8 O O LIT E -MARL . Lucina Wr ightii, Terebratula fimbr ia .

13 1 T hin hard bands of L imestone .

T hin beds of fine-grained oolitic L imestone.

H ard rubbly oolitic M arl , in broken masses.

LOWE R FRE E ST O NE : the Upper T errace.

LOWE R FRE E ST O N E the Lower T errace.

H ard beds of pisol itic O olite.

Buff-coloured pi sol itic L imestone .

RO E -ST O N E . P seudodiadema dep ressum, A crosa lenia

L ycetti, T rochotoma carina ta .

P E A-GRIT . P ygaster semisu lcatus, H arp oceras M urchi

some , P a tel la rugosa , H inni tes vela tus, A v icu la comp li

cata , Terebra tula simp lex , Terebratu la p lieata .

C oarse ferruginous O olite .
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AN TH O ZO A .

Thecosmil ia gregaria, E dw . H aime. L atomaeandra D avidsonn ,
E dw . df H uime .

Isastraea tenuistriata, E dm. H a ime . M ontl ival tia W rightii, E dw . JrH aime .

Tham
’

nastraea Defranciana, M ichel in . D elabeehei, E dw . H a ime .

N o . 2 . Chemnitz ia -

grit is a thin band of brownish marl and clay, in which are

sometimes found specimens of Chemnitz ia p roce
’

ra , D E SL O N G a
’

nd moulds of N erineea .

Fishes’ teeth are occasionally collected in this band .

N o . 3 . Buhhly O olite— C onsisting of oolitic ragstones, 1 11 a fragmentary state, with

few fossils. This bed caps the next division .

B . T H E Z O N E O F S tep hanoceras H umphriesianum.

N o . 4 . The B rachiop oda -bed is a compact crystalline buff-coloured limestone ;
many blocks of great hardness are almost entirely composed of the shells of Terebra tula
P hill ipsii . It measures two feet six inches, and contains the follow ing species of

fossils :

L ima proboscidea , S ow . T erebratul a Buckmani, D avids .

T erebratula P hil lipsxi, M ar . Rhynchonel la spinosa, S chloth .

peroval is, S ow . subtetrahedra, D avids .

carinata
,
L amh . angulata, S ow .

O n one occasion, by digging into the floor of the quarry, I found a bed of marly

oolite, or mudstone ; it contained many fossils, the shells of which were in such a

perished condition that I could not determine al l the species. I noted
,
however, the

following .

C hemnitz ia . C ypricardia cordiformis
,
D esh.

N erinaea . T erebratula E theridgi i , D avids .

M odiola plicata, S ow . M ontlivaltia, species.

P ecten comatus,M aust .

N o . 5 . The R oad-stone consists of a coarse, brown, ferruginous, oolitic limestone,
hard and crystalline in some parts, and in others traversed by sandy layers, containing

concretionary masses of calcareo-siliceous rock, having an unequal fracture and crystalline
structure . It contains a small assemblage of Mollusca, many of

“

which are specifically

distinct from those of the upper beds, as C hemnitz ia Sa manni, Oppel, nearly identical

w ith the C oralline-oolite species,
'

0 . stria ta
,
Sow . , gigantic forms of P holadomya H eraulti,

Ag .

,
and very large shells of Trichites undulatus, Lyc . This bed varies in thickness

from ten to fifteen feet.
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N o . 7 . C a lcareo-siliceous Sand— O f a brown,
grey, or yellow colour . It forms the

uppermost bed in the North Quarry, and constitutes the subsoil over a considerable area

of this part of the hill . It has been much denuded in parts measures in some places

five feet in thickness, and is unfossiliferous. I know of no other bed in our district

which presents lithological characters similar to those of this sandy stratum .

N o . 8 . Wavy Sandstone—This is a hard
,
brown , thin-bedded rock, w ith a wavy

stratification ; it is siliceous in some parts, and calcareous in others . T he siliceous

portions are unfossiliferous ; the calcareous are represented by slabs of thin ragstones,
containing many fossils. O n some of these I found S erp ula socialis, G oldf. , in great

abundance . This bed has a thickness of three feet, and rests on

N o . 9 . M arly O olite .
—Broken up into fragmentary portions. It appears to be the

upper portion of the Upper Freestone .

N o . 1 0 . Upp er Freestone
—A thick-bedded, coarse-grained oolitic limestone , used

for rough work . This rock was long thought to be unfossiliferous ; and considerable

doubts w ere entertained as to the precise position of these beds in the series. During

my last visit, however, I succeeded in obtaining from the lower and middle beds a few

specimens of large, old
,
deformed T erebra tula fimbria, Sow . ,

which enabled me to

determine its position as superior to the Oolite-marl, and to identify the rock as the

Upper Freestone . It has a thickness of twelve feet .

0 . T H E Z O N E or H arp oceras M urchisona .

NO . 1 1 . Thin fl aggy O olite ,
—This rock splits into thin layers . Numerous shelly

fragments are found in some slabs, but fossils are rare ; thickness, four feet.

N o . 1 2 . Fimbria -hed or O olite-marl .—This bed is well exposed on the western side
of the hill, and consists of a cream-coloured marl, like indurated C halk, interstratified
between two beds of oolitic limestone, resting upon the uppermost bed of the L ower

,

and overlain by the thin fl aggy beds of the Upper Freestone . It forms a very persistent
stratum in the Northern and Middle C otteswolds, extending across this portion of the

p lateau, from the vales of Morton and Bourton on the east
,
to the mural escarpments of

the Inferior Oolite on the west, but thinning out and disappearing in the southern part
of the range . In some localities

,
as at L eckhampton, Sheepscombe, and Sw ift

’
s H ill

,

near Stroud, it contains masses of C orals, of the genera Thamnastrwa and
’

I sastra'a in

others, as near Nailsworth
,
it abounds w ith numerous shells of the genus N erinaea ,

forming there a
“ N erinaean L imestone in otheifl, as at C leeve and C ubberley

, the

marl is charged w ith Brachiop oda ,
’

chiefly T erehratula fimbria , Sow . , associated with a

few Terebratula carina ta
, T . suhmaa illata

,
and R hynchonella Lyeetti . The fauna of the

Oolite-marl induced me, in a former paper thereon, to consider this bed as the product
of an ancient C oral-bank . The direct evidence of the existence of Anthoz oa in
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considerable numbers, added to the abundance of long spiral univalves belonging to the

genera C hemnitz ia and N erincea , which are known to nestle in C oral-formations, together

with the indirect evidence of a superabundance of B rachiop oda , added to the litho

logical character of the marl itself
,
which appears to be the product of C oral-mud and

other reef debris, leads to the conclusion that the O olite-ma rl is a portion of a Jurassic

C oral-bank .

” 1

MO L LUS C A .

C hemn itz ia procera, D eslong .

N erinaea gracilis, L ye .

N atica adducta, P hil .

T rochotomia calyx, L ye .

T rochus monil itectus, P hil .

M onodonta l aevigata, Sow .

N atica macrostoma
,
R oem.

BRA C H I O PO D A .

T erebratula submaxil lata
,
D avids . Rhynchonel la Lycetti, D avids .

fimbria, S ow . concinna, S ow .

carinata, L am/c . angulata, S ow .

E C H I N O D E RM AT A .

S tomechinus germinans, P hil . Pseudodiadema depressum,
Agass .

P edina Smithii, Forb. Acrosalenia Lycetti, Wr ight .

N o . 1 3 . Thin hard hands of O olitic L imestone, without fossils, eighteen inches .

N o . 1 4 . Thin beds of fine-grained O olitic L imestone, four feet six inches.

N o . 1 5 . H ard Bubbly O olite
-marl .—This occurs in broken masses five feet thick .

These three beds are well exposed in a small escarpment on the western slope of

the hill, near the large Freestone Quarry . They contain few fossils, and the rock is much

shaken .

N o . 1 6 . The L ower Freestone attains a considerable thickness in C leeve H ill, and

has long been extensively raised there for building-purposes. It is divisible into two

terraces, the upper of which contains the best beds of stone . T he rock is a fine-grained

thick-bedded oolitic limestone, remarkably free from organic remains and ferruginous

stains. T he upper terrace is twenty-six feet in thickness .

N o . 1 7 . The L ower Freestone— T he lower terrace is exposed on the western

escarpment of the hill . T he rock is not equal in quality to the beds in the upper

terrace, and it is therefore not now worked for building-stone . Its exact thickness I

have not ascertained, but I estimate it at forty feet.

1 W right, O n the Sub-divisions of the Inferior O ol ite
,

” Quart . Journ . of . the G eol . vo l . xvi,

p . 13
,
1 860 .

Mytilus imbricatus, S ow.

Lima punctata, P hil .

P ontonis, L ye.

A rea cancel lata, P hil .

L ucina W righti i , Opp el .

M yopsis punctata, B ueh .

C eromya concentrica, Sow .



THE L IAS AMMON ITES .

No . 1 8 . H ard beds of P isolitic O olite, and

N o . 1 9 . B uf -coloured P isolitic In
'

mestone, forming a kind of transitional lithological

condition from the oolitic limestones of the Freestone to the beds of Roestone and P ea

grit.

No . 20 . The R oestone forms the base of the Freestone series. It consists of a

whitish limestone, composed of large oolitic grains, and containing a great variety of small

Shells, C orals, and Echinoderms, in very fine preservation . In some respects the general

f a cies of the fauna of the Roestone resembles that of the G reat Oo lite of Minchinhampton .

Many of the Mollusca are specifically distinct, and others are identical with those of that
formation . T he shells are nearly all small, and well preserved . In some the colouring

matter of the shell is present, and there are many undescribed species in the series ; many

beautiful Alarice, w ith their long spines, were obtained from this bed at L eckhampton
and my ol d friends, the R ev . P . B. BRO D IB and D r . LY O E T T

, collected, determined, and

published, in 1 850, a full l ist of these remains. I have not worked this bed at C leeve

H ill with much attention,
but in a short time I collected many of the species of my

friends’ list.

C aryophylli
’

a . T hecosmil ia . M ontl ival tia . Isastraea

P seudodiadema depressum, Ag .

Acrosalenia Lycetti, Wright .

Astarte orbicularis, Sow .

depressa, M iinst .

Arca pul chra, S ow .

Avicula complicata, Buck.

C ardium cognatum,
P hil .

C ucullaea elongata, S ow .

oblonga, P hil .

C orbula curtansata
,
P hil .

H innites v elatus, G old/Z

P sammobia laevigata, P hil .

T erebratula simplex, Buck.

AN TH O ZO A .

EC H I N O D E R MA T A .

S tomechinus germinans, P hil .

P olycyphus Deslongchampsii, Wr .

L AM E LL IBBAN C H IAT A .

G ervil lia costatula, D eslong.

C ypricardia cordiformis
,
D esh .

Limen dupl icata, S ow .

Luc ina despecta, P hil .

Mytil us asper, S ow .

N ucula variabilis, S ow .

O strea costata, S ow .

P ecten comatus, M ilnet.

D ewalquei, Opp el .

T rigonia striata
,
S ow .

BRAC H I O P O D A .

T erebratula pl icata, B ach .

GA ST E R O P O D A .

N atica adducta, Phil .

N erita costata, S ow .

l Alaria (three new species) .
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P seudodiadema depressum , Agass .

C idaris Fow leri, Wr ight .

Bouchardii
,
Wr ight.

Wrightii, Desor .

D iplocidaris D sori
, Wright .

Wrightii, D esor .

S tomechinus germinans, P hil l ip s.

Acrosalenia Lycetti, Wright.

H emipedina Bakeriae, Wright.

A N '

I
‘
H QZO A .

Latomaeandra Flemingii, E dm. gt H a ime . T hamnastraea M ettensis,,E dw . (it H a imef

Dav idsonn
,
E dw é

' H aime . D efranciana
, E dw . <5! H aime .

Axosmilia Wrightii, E dw . c} H a ime . fungiformis, E dw . d! H uime .

T hamnastraea T erquemi, E dm. H aime . Isastrma tenuistriata, E dm. d! H uime .

N o . 22 . The C oarse Ferrug inous O olite is composed of large oolitic grains of

calcic carbonate , having incorporated therewith a . considerable percentage of the

ferric oxide . This rock has a fine rich brown colour, and when exposed in the

escarpment and lit by the sun
’

s rays, it imparts a warm colouring to the surrounding

landscape, varying in its tones from one hour to another . I
' know of no part of the

C ottesw old range which exhibits more picturesque effects and play of colour than the

bold naked escarpment of C leeve H ill, and to which the beds forming this portion of the

section so largely contribute by their deep rich tints . T he rock is of little value as a

road-stone, because it is readily disintegrated by rain and frost ; it might have some

economic value for the Iron it contains, if the percentage of that mineral were sufficiently

large to be remunerative, but no quantitative analysis has yet been made to ascertain its

proportions.

'

I have
.

found few fossils in this bed at C leeve . Belemnites and P holo
domyae are occasionally met w ith .

N o . 23 . The Upp er L iassic Sands or zone of Ig toceras Jureuse so well developed at

C ooper ’s H ill, H aresfield Beacon,
Nailsworth, the L ong Wood near Frocester, Uley

Bury, Stinchcombe, the hills around D ursley, and at Nibley, Wotton-under-Edge
,

Ozleworth, and al l along the chain of the southern C otteswolds as far as Bath, are only

feebly represented at C leeve . These Sands afford an example of that thinning-out

process which is seen to a greater or less extent in al l the other beds in our section,
if

traced in certain directions from the point where they attain their maximum develop

ment. As a general rule it may be stated that all the Inferior-Oolitic rocks thin out

from their western escarpment in the C otteswolds when traced eastwards, and that the

L iassic Sand or Jureuse zone gradually thickens when traced from the northern to the

southern part of the chain .

E C H IN O D E RM A ’I ‘A .

H emipedina perfo rata, Wr ight .

tetragramma, Wr ight .

Waterhouseib Wr ight
.

P o lycyphus D eslongchampsii, Wright.
Pygaster semisulcatus, P hil lips“

conoideus
,
Wr ight .

G aleropygus agariciformis, Forbes .

G oniaster obtusus
,
Wr ight .

Pentacrinus Austenii, ,Wright . i



D ISTRIBUTION O F TH E UPPER L IAS AMMONITES .

A Tab/e showing the S tra tigraphical D istribution of the Ammonoida in the (lep er L ias

of the B ritish I slands .

Families, G enera , and Species.

Family
— Lxr ocnnarmm.

G enus— e ocnna s .

Lytoceras cornucopiae, Y oung grBird .

hireinum, S ehlri bl er

Jurense, Z ie l en .

torulosum, S chlubler

G enus—s—P H YL Lo cnna s.

Phyl loceras heterophyll um,
S ow .

subcarinatum, Young Bird

Family
—Anoo cnnx '

rmm.

G enus—H A R P O C E R A S .

H arpoceras serpentinum,
R einecke .

falciferum, S ow .

exaratum, Y oung (9 Bird .

Lythense, Y oung Bird .

Iatescens
,
S impson .

ovatum, Young (St B ird .

subplanatum, O pp

primordiale, S ehlo

bifrons, B ruguiere

L evisoni, S impson .

insigne , S ehiibler .

C omense, Von B uch .

discoides
,
Z ieten

T houarsense, d
’

O rbig .

striatulum
, S ow .

radians
, R eineehe.

R aquinianum, d
’

O rbig
undulatum, S tahl
variabile

,
d
’

O rbig =var . Beanii

Aalense
,
Z ieten .

opalinum, R eineche .

M oorei, Lyeett .

binsigue, Opp el .

G enus—Srnrnxnocnna s .

S tephanoceras annulatum , S ow .

crassum
, Y oung d/ B i

H olandrei, d O rbig .

subarmatum
, Y oung 47 B ird
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T able showing the extension of the Upp er L ias in the British Islands, Belg ium, France,

Switz erland, G ermany, A ustria ,
and I taly ,

with indica tions of the Toarcian Ammonite

Z onesf ound in .
soine typ ica l reg ions of the E urop ean area .

FR AN C E ,

D E PAR TM E N TS or .

O P A L IN UM

JUR E N S E

BIFR O N S

S E R P E N T I N UM

This table concludes our sketch of the L ias formation,
so rich in new and varied forms

of animal life, which al l became extinct w ith its close . In taking a retrospective glance

at this chapter of the G eological Record, probably the most complete of al l the Mesozoic

formations, one is forcibly struck w ith the number of new , remarkable, and varied animal

forms it contains, of which we find neither traces of ancestry nor natural affinities In any

of the o lder strata . In its basement bed the teeth of the oldest known Mammal,
.Microlestes, were discovered, and In its different horizons the remains of Reptiles of the

most singular structure are found . The Fnaliosaurians comprise in a single organism the

most diverse anatomical characters ; the vertebral column of a fish united to the body

of a lizard, having the skull
,
jaw s, and teeth of a crocodile, w ith the paddles of C etacea

articulated to the scapular arch of a P la typ us . T he P terodactylians have affinities with

birds and bats through the mechanism of their anterior extremities, the phalanges of the

fifth finger being enlarged and elongated to form a rod for supporting a wide-spreading

membranous wing, whilst the rest of the hand retained the reptilian type . T he G anoid

Fishes belong to genera that are nearly all special to the L ias, and they are as remarkable

for the beauty and novelty of their forms as for the fine state of preservation in which

they are found . T he Molluscan Faunas are singularly characteristic of the different

zones and the C ephalopods, above al l others
,
are the most important

“

class, from the cer

tainty w ith which these divisions of time are characterised by them, each new group

making its appearance in succession ,
and passing away to give place to other generic

forms destined to succeed it in time and space .
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T he profile on the preceding page was dra
'

wn by my friend, M r . R . Etheridge, F.R . S ,

to illustrate his lecture on the Rhaetic beds of P enarth and L avernock, delivered at a

meeting of the C ardiff Naturalists’ Society in July, 1 87 1 . M r . W . A dams, to

whom the woodcut belongs, kindly offered the use of the block to illustrate my remarks

on this section, and for this courteous act I beg to return him my best thanks .

T he zone of A egoceras p lanorbis (a ,
b) occupies the summit of the cliff, and the

Ammonite beds consist of dark grey shales, w ith hard compact limestones ; they are well

seen at L avernock, where they occupy the foreshore . T he lowest beds consist of fine

grained argillaceous limestones and shales, with a few Ammonites and remains of C idaris

E dwardsii ; above these are beds with A egoceras p lanorbis, L ima p ectinoides, M odiola

H illana , P ecten tea’torius. Then follow two beds of limestone, each Six inches, w ithout

fossils, which are capped by two feet of shales crowded w ith A . p lanorbis, and inter

stratified w ith a concretionary limestone . The Ammonite beds are about eight feet thick .

T he L ima Shales (0) form the middle portion of the P lanorbis zone . They consist of a

grey-brownish argillaceous limestone with brown shales the limestones are concretionary,
and inconstant bands of the rock run through the shales

,
which measure about ten feet.

L ima p rmcursor, Quenst. , L ima p unctata , Sow L ima p ectinoides, Sow . ,
are found in the

Upper beds .

The O strea B eds (d, e) consist of alternate layers of clays and limestones . Many of

the beds are very fossiliferous, and contain O strea liassica, Sow . , M odiola minima , Sow . ,

P leuromya D unheri, T erq . ,
P lica tula sp inosa, Sow . , H emip edina Bowerbanhii, Wr.

The White L ias series (f l) measures about eighteen feet, and forms the upper portion
of the zone of Avicula cortorta ; the strata consist of pale brown, arenaceous shales

,

w ith inconstant bands of hard limestone containing a few fossils. The true White L ias

limestone of Somersetshire is not found in this locality, but the shells
'

it yields serve to

identify the " beds w ith that series . M onotis decussata , Aninus concentricus, Moore,

Anatina Suessii, Stopp . , L ima p rweursor, Quenst . , P ectenp olluw, d
’

orb .
, M odiola minima

Sow .
, L eda T itei, Moore

, P licatula intusstria ta , E mmr . , may fairly be _
correlated with

the contents of the beds in the G arden C liff profile (fig . 1 , p . which contain E stheria
B rodieana , Jones, and other fossils .

The B laclc Sha les (m—u) form the lower portion of the Contorta-zone, whichmeasures
twenty-four feet in thickness. These shales contain a fauna special to the beds, remark

able for the number of small M ollusca abounding in them; There are two shell beds in
these shales, both characterised by the presence of innumerable fine large specimens of
P ecten Valoniensis, D efrance . , Avicula contorta , Port. , C ardium Bha ticum, M er Awinus

cloacinus, Quenst . , G ervillia p raecursor, Quenst. , P ullastra arenieola , Strick . , P leuro

p horas angulatus, Moore, Myop horia p ostera , Quenst.

The Bone Bed (u), a dark grey grit, or pyritic limestone, containing many small fragments
of fishes

’

teeth , bones, and scales, forms the Bone-breccia . I have collected Saurihthys
apicalis, Ag . , Gyrolep is A lberti, Ag. , Hybodus reticulatus, Ag.

, A crodus minimus, Ag ,



ZONE O F AVIC ULA C ONTORTA . 1 67

and N ema canthusfi lif er , Ag. T he Bone-bed rests upon four feet of black unfossiliferous
shales, very fissile and papery ; and this bed

,
parted by a ferruginous band in the

middle, rests upon a very irregu lar bed of grey, earthy, fine-grained sandstone, graduating

downwards into a grey earthy limestone , containing lignite and some fishes’ scales, marked

(v) in the section this is the last trace of life observed in the Marls which lie beneath ,
consisting of eighteen feet of cream-coloured

,
grey-green , and pale-red marly limestones,

breaking up into unfossiliferous cuboidal masses ; which overlie two feet of greenish

grey marl s, breaking up like the preceding beds, and having thin seams of gypsum

fi lling some oblique and vertical joints . These
'

rest upon the deep-red marls of the

Keuper beds .

This detailed section of the P enarth cliffsl may be Considered as the complement to

my noteson the same at p . 1 0, and the vertical profile now introduced will enable the

reader to make an interesting and instructive comparison between the A vicula contorta

z one at
'

G arden C liff (fig . 1 , p. 7 Aust C liff (fig . 2, p . and the fine coast section at

S t. Audrey
’

s S lip, near W atchett (p . It w ill be observed that a certain amount of

uniformity prevails throughout the series exposed on both banks of the Severn and on

the opposite shores of the British C hannel, whilst in the P alaeontology of the different

beds certain differences are noted which deserve study . Thus, the E stheria -bed and

underlying shales, so characteristic of G arden C liff, are not found at P enarth, but appear

to be represented by a set of strata which occupy the position of the L ower White L ias

series of D orset and Somerset .

T he P a llastra -sarrdstone, w ith its large slabs of ripple-marked ledges, the ripples being

parallel to the strike of the bed, and which sandstone is interposed betw een upper and

lower bone beds at G arden O lifl
’

,
is absent at P enarth and the other localities .

T he Bone-bed at Aust, with its large C eratodus teeth, representing several species of

fossil fishes, and numbering many hundreds of individuals is un ique . I am not aware

that the teeth of this genus of fishes are found in any other Rhaetic Bone—bed in the

British islands . T he assemblage in the Bristol Museum w as collected through several

years by M r . H iggins
, and purchased from him by subscription for the Institution .

.P rofessor M iall"has lately figured and described several of these fossils, to which I beg
to refer. .

1 S ee M r . E theridge
’

s description and woodcut in the T ransact. C ardiff N at. vol . iii, part 2,

pp . 48, &c .
,
1 872 .

2 Palaeon tographical Society
’
s vol . for 1 878,

‘ O n S irenoid and C rossopterygian G anoids,
’

pp . 27—32,
PI. II—V

,
1 878 .
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SY ST E M A T I C PAR T .

TH E STRUCTURE AN D C LASSIFIC ATION O F TH E C EPHALOP O DA .

T H E C E PH AL O P O D A form the highest class of the MO L L US C A , in which the head is
situated between the trunk and the arms

,
hence the name (a spakn

'

, head, ironic, foot) . T he

existing forms are nearly al l naked animals w ithout shells, whilst the extinct groups were

with a few exceptions the inhabitants of polythalamous shells, fashioned after the structure

of the many-chambered shell possessed by the P early Nautilus.

T he trunk or body is symmetrical, thick, and soft, and has a spherical
,
oblong,

elongated
,
or cylindrical form, enclosed in a fleshy muscular sheath or mantle, which

envelopes all the viscera, furnishes a pair of lateral fins or appendages for locomotion,
and

in the naked species lodges in its substance the rudiments of an internal Skeleton .

T he head, more or less distinct from the trunk by a contraction or neck, is large and

round it contains the organs of sense, mastication, and deglutition,
and gives off from

its anterior circumference a number of long fleshy processes or arms, which are either
'

short hollow sheaths with retractile tentacles, as in the P early Nautilus, forming the

order TE N T A C UL I FE R A (fig . or form eight or ten solid arms, more or less elongated

and flexible in all directions
,
supporting on their internal surface numerous suckers, by

which the arms become powerful instruments for adhesion, prehension, and locomotion,
hence the name A C E T A BUL I E E E A for this order (fig .

T he mouth, situated at the bottom of a conical cavity formed at the base of the

arms
,
is provided with two horny or calcareousmandibles, resembling in form those

of a parrot, and like them playing vertically upon each other, and enclosing a large fleshy

tongue, partly covered with short, recurved, horny spines .

The two eyes are very large and placed on each side of the head they are comparable
in their structure with those of the Vertebrata ; and are sessile in the A C E T ABUL I FE RA

,

pedunculated in the TE N T A C UL I FE R A .

A fleshy tube, the infundibulum or locomotive pipe, forms the passage through which

the respiratory currents of water to and from the branchial chamber
,
and the excrement

from the intestine, are discharged ; it is a musculo-mucous organ situated at the anterior
part of the neck, like an inverted funnel, with a pipe projecting from the visceral cavity

and directed forwards and outwards.
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O rder I .
—D IBRANC HIATA , Owen, 1 832 .

A C E T ABUL I FE R A , d
’

O rbigny, 1 840 .

Body naked, built for swimming . H ead distinct, eyes large, sessile, prominent.

Mandibles horny, moving in a vertical direction, arms eight to ten
,
provided w ith

acetabu la . Branchiae two; H eartwith“

three chambers
,
one systeml c and two branchial .

Ink-bag always present. Funnel parietes entire . Shell in one family monothalamous

external, and not adherent to the body of the animal . Other families have an internal

siphoniferous polythalamous shell, or the rudiments of an internal skeleton in various

stages of development are found in the substance of the mantle .

W ith the exception of the Nautilus al l the living C ephalopods belong to this order ;
they appeared

,
as far as we at present know

,
for the first time in the Trias. O ne family

only, the B elemnitidw, is entirely extinct.

Section A .
—O C T O P QD A , L each, 1 81 7 .

A rms eight, suckers sessile . Eyes fixed, inca
pahle “

of rotation . Nuchal hand between the head

and mantle broad . Funnel without a Valve. N o

distinct nidamental gland . Shell external, one-celled ,
and non-adherent. Internal shell, when present, con

sisting of rudimentary pieces .

1 . Family O C T O P O D ID E , G ray, 1 847 . Arms

similar, e longated, and united at their base by a

membrane ; the eight armsare each provided w ith a

double series of sessile acetabula, without bony circles .

Shell represented by
“

two short stylesfaccording to
Owen, embedded in the substance of the mantle .

The O ctop us vulgaris, L am . (fig is the type of this family .

'

2 . Family ABG O N AUT IDAI, R eeve, 1 84 l .
—The two dorsal arms .of the female Argonaut

FIG . 1 4 .
—O ctopus vulgaris, Lamareh.

FIG. 1 5 .
—Argonauta argo, L inn . FIG . 1 6 .

—Argonauta argo, L inn .

are expanded at their extremities, and secrete a symmetrical involuted shell,which is thin

and translucent, and not moulded on the body of the animal, nor attached to it either by
muscles or a siphonal tube . The coil of the spire is occupied by clusters of ova (fig .
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A ccording to Madame P ower and M . Rang, the A rgonaut sits in its boat with its siphon

towards the keel, '

es in figs. 1 5 and 1 6, swimming by the aid of its funnel action only,

its dorsal arms being closely applied to the sides of the shell . It swims backwards

by ejecting water from its' funnel, and craw ls at the bed of the sea in a reversed position,

carrying its shel l over its back . T he A rgonaut, like other testaceous Mollusca, secretes

and forms the shell which it inhabits, although it does not adhere at any point to the

shel l, an observation long ago made and recorded by A ristotle .

S ection B .

—D E C AP O D A , L eacfi, 1 81 7 .

Naked C ephalopods, w ith an ovoid, cylindrical, or elongated body, having eight

symmetrical arms provided w ith pedunculated suckers ,
surrounded w ith horny rings, and

two long tentacular arms
,
proceeding from near the third and fourth

pair of arms, and expanded at their extremity, as in S ep ia eleya iis,

d ’o rb . (fig . 1 7 T he body has a pair of lateral fins, and the funnel is

usually provided w ith an internal valve . T he eyes are large, movable

in their orbits, and w ithout lids. T he n idamental gland is largely

developed . T he shell is calcareous and internal, and loosely lodged

in the dorsal portion of the mantle in the Sepias. T he style is formed

of a cartilaginous blade or horny pen in the C alamaries .

'

It is an

internal siphoniferous polythalamous shell in the SP I R UL IM E
, (fig . 23)

and a phragmacone divided by numerous concave septa fitted upon a

style or pen, in the extinct BE L E M N IT ID ZE and in other fossil genera it FI G . 1 7 .

varies from these types .

sepia elegans’ d
’
orbig ‘

1 . Family L O L I G O P S ID ZE , G ray , 1 840 .
—Body elongated and tapering posteriorly fins

large, broad, andmostly terminal . Shell an internal pen or gladius of horny structure, and

consisting of a shaft and two lateral expansions. T he C alamaries sw im well
,
and crawl

head downwards on their oval disc .

2 . Family C H I R O T E UT H ID E ,
G ray, 1 849 .

— Body resembles preceding
,
but differs in

the unequal length of the arms, which are six times as long as the animal itself. T he

subjoined (fig . 1 8) C lairoteatliis Veranyi, Ferussac, shows the external development of the

acetabular and tentacu lar arms. T he gladius is elongated, enlarged at each end and

tapersin the middle .

3 . Family S E P IAD ZE , cl
’

O roiyrzy, 1 835 .

— Body oval, fins lateral, as long as the mantle .

H ead large, united to the body by a broad nuchal band . Tentacu lar arms long, wholly

retractile . Sessile arms having four rows of acetabula, w ith horny circles . Funnel w ith

an internal valve . Shell long and wide, thick in front, concave internally behind, and

terminating in a prominentmacro, composed of calcareous lamina ,
w ith intervening spaces
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FIG . .1 8.
—C hiroteuthis Veranyi, Ferussac. F1 G . 19 .

—Sepia vermiculata, d
’
orb.

filled with air and supported by
'

columns, but not perforated by
'

. a

-

siphon (figs. 1 7

and

4 . Family BE L E M N I T ID E , O wen, 1 836 .
—An extinct family . Shell consisting of-a pen,

terminating posteriorly in -a chambered cone
, sometimes inclosed in a sheath of guard .

FIG . 20.

I

FIG . 21 . FIG. 22.

Figs. 20—22 .
—Belemnites restored by d

’orbigny.

The air-cells of the phragmacone are connected

by a siphuncle close to the ventral side . T he

animal possessed an ink-bag, which is often
found fossil in add . T he arms were provided
w ith recurved hooklets,

'

seen iii sitii in speci

mens found inthe Oxford C lay . T he figures

22, on the margin are ideal restora

tions of the animal of the Belemnites, and

drawn by the late P rofessorA lcide d
’

O rbigny,

who considered that the complete test of

Belemnites was composed of four parts
‘

intia

mately united together . These parts are—1 st.

Anteriorly a horny spatuliform blade, enlarged

before and contracted behind . 2md . A deep

cup or conical alveolus containing a series of

air-chambers . 3rd . An inferior siphon tra

versing the whole series of chambers. 4th. A

calcareous sheath, more or less elongated
,

covering and protecting the alveolus
,
and con

stituting atrue
‘

terminal rostrum, all which parts are shown
’

in said in the above figures

of the restored forms.

Family
'

SP IR UL ID ZE , d
’

O rbiyay , 1 837 .
—Body oblong, with small terminal fins
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short conical processes,
“

and the two superior or dorsal pair are conjoined and dilated

into a muscular disk covering the whole upper part of the head ; the remaining
'

thirty

eight are disposed nineteen on either side, closely overlapping one another, and all are

directed forwards towards the mandibles. T he labial tentacles, forty-eight in number,
extend from orifices situated on the anterior margins of four broad flattened processes

arising opposite the base of the mandibles. T he oy ktlia lmic tentacles, four in number,
project laterally, one before and one behind each eye they appear to be sensory instruments,
and resemble the cephalic tentacles in D oris and Ap /iysia . T he eyes are pedunculated,
and of a simple structure : the organ of hearing was not detected .

T he branchiae, four in number (fig . 25 6, are inclosed in the respiratory sac,
without branchial hearts.

The circulating system is provided with one ventricle which is systemic, and propels

arterial blood throughout the body (fig. 25 at) . There i s no ink-bag in the animals

inhabiting these camerated shells. T he funnel, which occupies the floor of the body

chamber, is divided by a longitudinal slit, and inside there is a valve-like fold (fig . 25 s) .

A large dilatable and contractile tube is continued from the posterior part of the

animal through al l the partitions and chambers of the shell, as shown in fig . 24 this is

the siphuncle, which is a vascular tube that opens into the cavity of the pericardium

containing the heart, and is probably filled with sea water from the branchial (fig . 25 c)

chamber .

Soon after the appearance of D r . Buckland
’
s
“Bridgwater Treatise , I published, in the

P hilosophical Magazine,
’ 1
a paper on the action of the siphuncle in the Pearly Nautilus,

in which I pointed out what appeared to me
, as an anatomist, the discrepancy between

the structure of the animal and the explanation given by the author, who observed,
T he last contrivance

,
which I shall here notice, is that which regulates the ascent and

descent of the animal [the Nautilus] by the mechanism of the S ip /muck . The use of this

organ has
“

never yet been satisfactorily made out ; even M r . Owen
’

s most important

Memoir leaves its manner of operation uncertain ; but the appearances which it occa

sionally presents in a fossil state, supply evidence, which taken in conjunction with

M r . Owen
’

s representation of its termination in a large sac surrounding the heart of the

an imal , appears sufficient to decide this-long disputed question . If we suppose this sac

to contain a per icardial/ Mid, the place of which is alternately changed from the pericar

dium
_

to the siphuncle; we shall find in this shifting fluid an hydraulic balance, or
adjusting power, causing the shell to sink when the pericardial fluid is forced into the

siphuncle, and to become buoyant whenever this fluid returns to the pericardium. O n

this hypothesis also the chambers would be continually filled w ith air alone, the elas

ticity of which would readily admit of the alternate expansion and contraction of the

siphuncle in the act of admitting or rejecting the pericardial fluid .

” 2

1 T he London and E dinburgh Philosophical Magaz ine,
’
vol . x1 1, p . 503, 1838 .

2 Bridgwater T reatise, G eology and M ineralogy,
’

vol . i, p . 325, 1836 .
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T he Nautilus passes the greatest portion of its life at the bed of the sea, but it has

been seen occasionally at the surface, and the question naturally arises, What are the

conditions necessary to accomplish its ascent and descent, so that the animal should

possess the w ill and power of rendering itself specifically lighter and heavier than the

ambient element ? D r . Buckland
’

s theory allows only of a change of place in the

adjusting fluid from the pericardial cavity into the siphuncle, and vice verse
“

. T he

accompanying outline, fig . 25, from P rof.

Owen’

s dissections, shows the relative

position of the internal organs -a a is

the enveloping fleshy mantle, dissected

off to expose 6 6, the branchiae, floating

in c, the branchial chamber for the re

ception of the water ; at is the heart,
w ith its large vascular canals surrounded

by clusters of glandular follicles, e e ,

the capacious pericardium, f f , is laid

open to show its boundary and relation

to the central organs of the circulation ;
it is partially divided internally by

thin muscular septa, y y . From the

posterior wall of the musculo-membra

nous bag there proceeds the siphuncle ,
s s, destined to traverse all the cham

bers of the shell
,
and the arrow shows

the direction O f this aqu iferous tube .

FrG . 25 .
—Animal of the N autilus p omp ilius, dissected by P rof .

0

O wen to show the manner in which the siphunc le terminates

Anteriorly the pericardium communicates in the pericardium, and how the pericardium opens by two

W ith the branchial chamber, 0 , by tWO
orifices into the branchial chamber.

apertures
,
6 6, through each of which a bristle is passed to indicate the channels of com

munication . From this arrangement it is evident that the pericardial bag has three

openings, one behind, which conducts the water into the siphon, and two before, which

open into the branchial chamber, into which sea water is constantly flowing to bathe the

respiratory organs, so that water alone is the bal last by which the Nautilus is retained at

the bottom, and its ejection the means by which it lightens its shel l and is enabled to

rise to the surface at pleasure . Thus
,
by relaxing the anterior orifices, la it, that com

municate with the branchial chamber, the water wil l fl ow into the pericardial sac, and

thence into the siphuncle
,
s . D uring this distension the animal and shell w ill be SpeC lfi

cally heavier, and the Nautilus, W ithout any other muscular effort, remains at the bottom,

whilst by emptying the tube it becomes specifically lighter and floats up to the surface .

T he body of the Nautilus is firmly attached to the shell by two lateral muscleswhich

are inserted into the walls of the last or dwelling chamber .
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T he head is provided with a large ligamento-muscular plate, or flattened disk
, formed

by the junction and dilatation of a pair of dorsal tentacles
,
which

,
besides acting as a

defence to the opening of the shell, serves probably for creeping along the bed of the sea, .

like the foot of a G asteropod, as the Nautilus has neither fins nor natatory organs, and
moves through the ocean by the ejection of the sea water out of its locomotory funnel .

T he mandibles are stren gthened by a dense external calcareous coating, which forms a
dentated margin on the jaws.

T he shell is involute or discoidal, few-whorled, and many-chambered, as seen in the
shell of N autilus um6ilicatus, L am . (fig . and in the section of N autilus p ompilius

(fig . as well as in the section of the fossil species N autilus stria tus (fig . 28) from

FIG . 26 .
—N autilus umbilicatus, Lam. FIG. 27—Section of the shell of N autilus FIG . 28 .

—N autihis stria tus, Sow .

p omp ilius, L inn. Section of a fossil N autilus, showing the

position of the siphuncle .

the L ias Formation . The septa are here seen to be concave towards the aperture
,
and

convex towards the spire ; near-the centre of each septum a short funnel-shaped process

projects backwards (fig . around this the membranous siphuncular tube is firmly

attached, by which a continuous pipe extends from the pericardium to the first chamber

of this polythalamous shell (fig . T he outer laminae of the shell are porcellaneous,
and

“

the inner nacreous ; and the C hinese and others carve a variety of patterns out

of the opaque porcellaneous portion of the Nautilus shell, which are relieved by the

pearly layer beneath, which forms the background of the object. T he living Nautili have

the external surface of the shell smooth
, but among the fossil forms many of the species

are variously scu lptured . The aperture of the shell in the P early Nautilus is closed by a

disc or hood formed by the union of the two dorsal arms which are homologous to the
shell-secreting “

sails of the Argonaut (figs . 1 5, In the AMM O N IT ID zE we shall

sometimes find the dwelling-chamber provided with a singular body, the Triyouellites,
P ark .

,
or Ap tycfius, Von Meyer, which played an important part in the organic func

tions of this large extinct group of tetrabranchiate C ephalopods.

This order is divided into two sub-orders, the N AUT IL O ID A and the AMM O N O ID A .
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straight, elongated, conical, camerated in the greatest portion of its length . Septa trans
verse, simple, concave forwards. S iphuncle complicated, central or subcentral . -Aperture

simple
, circular, sometimes banded . A very extensive genus ; some of the species

attained large dimensions and
, from fragments, it is estimated that O . yiyanteum

might have been six feet long and above a foot in “ diameter . From S ilurian to T riassic

strata . The O rtfioeerat
'

idce now form a family composed of many genera that have been

dismembered from Breynius
’ group .

Genus—C AM E R O C E R A S , C onrad, 1 842 ME L IA , Fleener, 1 829 . Shell straight,
elongated, conical ; siphuncle lateral, sometimes large . Moulds of these large siphuncles

were called Hyolites by Eichwald . L . S ilurian to Trias .

G enus.
—A C T IN O 0 E B.As, Bronn, 1 835 . S iphuncle very large, inflated between the

chambers, and connected with a central tube by numerous radiating plates . S ilurian,
D evonian

, C arboniferous North America, Baltic, and British Islands .

G enus.
—O RM 0 0 E R A S , S ta/ces, 1 838 . Siphuncu lar beads constricted in the middle,

making the septa appear as if united to the centre of each . They are essentially the

same as A ctinoceras. L ower S ilurian North America .

Genus .
—H UR O N I A , Biys6y, 1 824 . Shell very thin . S iphuncle very large and

central, the upper part of each joint inflated, connected w ith a small central tube by

radiating plates. Lower S ilurian ; D rummond Island, L ake H uron . D r . Bigsby saw

some specimens in the L imestone of
'

D rummond Island six feet in length .

G enus .
-E N D O 0 E R A S , H a ll, 1 847 . Shell straight, elongated, conical . Siphuncle large

and marginal, thickened internally by repeated layers of shell, or partitioned off by a series

of funnel-shaped diaphragms . L ower Silurian ; North America .

5 . Family T aocnocnnArID za, Wriylit, 1880 .
—Shells bent into a turbinated form.

G enus—T aocno cnnas, B arranda, 1 847 . Shell spiral, helicoidal. P osition of

siphuncle unknown . L ower S ilurian, Bohemia .

6 . Family G O M PH O C E R AT I D ZE , P ictet, 1 855
—Shell fusiform, narrower before than in

the middle, and with a contracted aperture .

G enus—G omrnocnm s
, Bower6y, 1 839 . Arrocnnxs, Fisc/ier, 1 844, P ornmocna as,

1 844, aM ‘ Goy . Shell fusiform or globular, with a tapering apex . Aperture contracted

in the middle . S iphuncle mon iliform, subcentral. Silurian, D evonian, C arboniferous ;
North America and Europe .

G enus—O noocnm s
, H all, 1 847 . Shell like Gompnoceras, but curved . Siphuncle

external . S ilurian ; North America .
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G enus .

—Sr cocnaAs, P ictet, 1 844 Shell short, straight, oviform . Septa trans

verse, numerous, simple . S ilurian to D evonian .

G enus—P H RA G M O C E R A S , B roderip , 1 834 ; C AM PUL IT E S , in part, D esnayes, 1 830 ;

P H R A GM O L IT H E S , C onrad, 1 838 . Shell compressed laterally, conical, regularly bent

in its length , but not spiral . Septa simple, transverse . S iphuncle very large, subcentral,

near the internal margin . T he outer chamber large, expanded, terminated by a longi

tudinal aperture contracted into a fissure, the posterior extremity of which is dilated

into a large transverse sinus ; and the anterior extremity is prolonged into a smaller

subcircular sinus
,
forming a tube . Upper S ilurian and D evonian .

7 . Family G YR O C E R AT ID IE , P ictet, 1 854 .
— Shell spiral ; septa simple ; siphuncle

external ; ape rture large .

G enu8 .
-C R YP T O C E R A S , d

’

O r6igny, 1 847 . Shell spiral, discoidal ; whorls contiguous,

embracing . Septa simple, arched, w ithout lobes and sinuosities. Siphuncle dorsal.

T he Species are found in the D evonian and C arboniferous formations.

Ex . 0 . su6tu6ercula tum,
d

’

O rb . (fig .

FIG. 29 .
— C ryp toceras subtubercula tum, d

’

O rb . FIG . 30.
—Gyroceras E if eilense, d

’
orb . FIG . 31 . Gyroceras ornatum, d

’
O rb.

G enus .

—G YR O 0 E R A S , eon M eyer, 1 829 . IN A C H US , H isinyer, 1 837 Shell multilocu lar
,

discoidal, with a regular spire, composed of non-contiguous whorls, rolled on the same

plane . Septa regular, with simple and symmetrical margins ; the last chamber very

large, occupying a third of the last whorl . S iphuncle thin, subdorsal . Aperture oval or

angular . Gyroceras is to the N autilus what C rioceras is to the Ammonite . Upper

S ilurian and D evonian . Ex . G . orna tum,
d
’

O rb . (fig .

G enus .
- C Y R T O 0 E R A S , Goldfuss, 1 833 . C AM P Y L O C E RA S and T R I G O N O C E R A S

,

M ‘ C oy, 1 844 . Shell multilocul ar, not spiral, representing an oblique horn more

or less bent . Septa transverse, oblique, w ith simple borders . Aperture in general

oval and compressed . S iphuncle continuous, often dorsal ; the last chamber much

‘ larger than the others. Found in S ilurian, D evonian,
and C arboniferous formations.
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8 . Family C L YM E N ID ZE , E dwards, 1 849 .

—Shell discoidal, more or less involute septa

simple or slightly lobed ; siphuncle internal or columellar .

Genus .
—C L YME N I A , M unster, 1832 . E N D O S IP H O N IT E S , Ansted, 1 840 . Shell spiral

,

discoidal, with contiguous whorls, more or less involute ; septa form a distinct lobe on

the sides, with angles more or less acute ; siphon small, internal, situated against the
turns of the spire . Species numerous in the D evonian of Europe and N . America .

Olymenia S edywiclcii, M iinster (fig . 32) 5 O . striata, M iinst . (fig .

FIG . 32 .
— C lymenia Sedgwicl m, M aust. FIG . 33 . C lymenia str iata, Miinst.

Su6-0rder B .

— AMM O N O IDA , W ay/a, 1 880 .

Shell spiral , bent, or straight, with a capacious dwelling-chamber . Margins of the

septa angular, digitate, or much ramified, forming large lobes . S iphuncle marginal,
external with regard to the shell, or anti-columellar. This section is divided into three

Families, the G oniatites, the Geratites, and the Ammonites.

1 . Family G O N I AT IT ID ZE , Wriglit, 1880 .
—Shell rolled into a close spiral septa with

angular margins .

Genus— G ourm rrns
, D e H aan, 1 825 . A G AN ID E S ,M ontfort, 1 808 . Shell spiral, regu

larly rolled on the same plane, with convolute contiguous whorls. Septa transverse
,

FIG . 34. G oniatites H oeninyhausi, FIG. 35 .
—G oniatites O rbiynyanus, FIG. 36 .

—Goniatites rotator ius',
Bronn. d

’

ArchIac. de Koninck.
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marginal septal foliations are well shown
,
we observe that all their points are

directed away from the aperture (figs . 41 and and the concavities or rounded

parts are directed towards the aperture (fig . . T he outlines of the septa are termed

FIG 41 .
—D isposition of the lobes in FIG. 42 .

—M ould of the lobes in FIG . 43 .
—D isposition of the lobes in

Ama ltheas margar itatus,M ontf. Amaltheasp ustulatus, M iinst. P hylloceras heterop hyllum, Sow .

sutures ; when they are folded, the elevations are called saddles, and the inter

vening depressions lo6es . In the C eratites (figs .

~37—40, and 44) these parts are very

FIG. li 4.
—D ispositio

i

n of the lobes in FIG . 45 .
—Form of the subdivisions of FIG . 46 .

—M ould of the disposition

C eratites nodosus, D e H aan . the lobes in Ammonitidae. of the lobes of Phylloceras.

simple, and here we see the rounded saddles directed forwards and the dentated lobes

turned backwards ; the same is the case in Amaltneus maryaritatus (fig . and

P nylloceras lieterop kyllum (fig . with this difference, that in all the Ammonitidae the

sutures are very long, and the lobes and saddles highly complicated accordingly:

In the dwelling-chamber of Ammonitidce w e sometimes find a remarkable body,
having some resemblance to a

“ bivalve shell widely opened ; this is called the Ap tyc/i us,

which has been the subject ofmuch speculation and difference of opinion as to what it is and

what it did in the economy of the Ammonite . Its form and structure differ materially

in the different species, so thatwhenever the Ap tyc/i us of an Ammonite is found in position

it ought to be correctly drawn and accurately described . In the plates of this work

several authenticated forms in connection with their shells are figured
,
and will be
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described in the sequel . My late friend , D r . Oppel, in his M ittheilungen,

’ 1 figured and

described many species of Ammonites from the Malm or upper Jurassic of G ermany

FIG . 48 .

FIG. 47 . FIG. 49 .

and Sw itzerland, in the outer chamber of which the Ap tychi are preserved . These fossils

are very instructive, and teach us that each species had its own special form of Ap tyclius

just as it had its own form of aperture and ornamentation (figs . 47 , 48, and

It is interesting and curious to note the various ideas that have prevailed about these

bodies . D r . Scheuchz er2 first noticed the Ap tyclius, and described it as Oonclraf ossilis telli

noidesp orosa la vis. D r. Knorr3 considered the Ap ty c6us as the valves of L ep as ana tif era ,
w ith which it has some resemblance in form, bu t differs in structure . Parkinson“called

it T riyonellites, and described it as a slightly rounded, trigonal, thick shell, gaping on

each side . The anterior margin nearly on a straight line
,
the posterior in a gently waving,

and the upper side in nearly a circu lar direction . T he outer surface of each valve thickly

pierced by foramina, which passing nearly through its substance gives it the cancellous

appearance of bone , the inner surface smooth, but marked w ith striae, concentric w ith the

upper margin . T he hinge completely linear w ithout teeth
,
there being only an appro

priate surface on the anterior margin of each v alve for the attachment of the cartilage

externally . N o appearance of muscular attachment.

”
Bourdet,

’s
of N ievre, considered

Ap tycni to be the palatine teeth of fishes, and proposed the name I c/rt/zyosayones for these

fossils . H . von Meyer,
6 in his ‘ Memoir on the Ay tyc/i us,

’ described the form strue

ture of Ap tyclzus laevis as essentially cellular and entirely different from that of the

ordinary bivalve shells of Mollusca, inasmuch as the lines of growth are never visible on

1 P alaeonto logische M itthe il ungen aus dem M useum des Koenigl . , Bayer S taates, 1862
,

see

plates lxviii to lxxiv .

2 Specimen L ithogr . p . 2 1, 1 7 18 .

3 L apides d iluvii universalis testes,
’
1 755 .

4 O rganic R emains,
’
vo l . iii, p . 184, p l . i i, figs . 9— 1 2, 18 1 1 .

5 N otice sur des Fossiles inconnus,’ Paris, 1822 .

6 ‘ N ov . Act. Acad . C oes . Leop .
-C ar . N at. x v, 2, p . 1 25, 183 1 .
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the internal surface of the valve, that surfacebeing covered with a nacreous layer, which

retains the muscular and pallial impressions of the animal . In the Aptyclius we never

see these Impressmns on the inner, whilst the lines of grow th are visible on the external

surface . M . Vo ltz1 attempted to prove that the Ap tycnus was the operculum of an

Ammonite, because it resembled the opercula of G astropods in the structure of its

shelly laminae, and the style of its lines of grow th, and likewise because it was frequently

found in the last chamber of the shell ; and this O pinion was held by P rofessors

R iippel, Q uenstedt, and D eslongchamps, on the C ontinent, and by P rofessors Owen ,

Morris,2 and D r . Woodward,
3 in England . M . D eshayes“ contended that the Ap tycnus

was not the operculum of an Ammonite , .but belonged to some of the internal organs

of the animal, probably the inner walls of the stomach . M . C oquand
5
regarded the

Aptycnus as the analogue of the internal osselets of some D ibranchiate C ephalopods,
as the T eudop sis, and thought the two genera ought to be grouped in the same family .

This author had found specimens where the two halves of the Ap tycnus were united and

formed a single bilobed body, traversed in the middle by a carina, and this he

compared . to the stem of the osselets or pen of the T eudop sis (figs. 47 and T he lines

of growth and absence ofmuscular impressions M . C oquand considered to be important

analogies in support of his views.

P rofessor P ictet,
6
after reviewing the opinions expressed in the different works already

cited, and giving the results of his own studies on the Ap tyclius, avowed that amidst al l

these diverse opinions it w as difficult to pronounce upon the true affinities of these singular

fossils, which be grouped into
_

three sections

l st . T he C O R N E I
,
with a thin

,
smooth, horny shell ; all from the L ias and Inferior

Oolite .

2nd . The IM BR I C A T I having the same horny plate, but covered by a calcareous test,
w ith large folds representing an imbrication ; these are found from the L ias up to the

'

Ora ie marneuse (s
’

tays turonien) of the C retaceous Formation .

3rd . T he C E L L UL O S I the thickest of all . T he horny lamina is covered by a

cellular layer,
’

which resembles the structure of certain Madrepores, and this cellular

portion is again covered by a smooth compact deposit. This group is found in the

Oxfordian stages of the Jurassic . Rocks, and extends upwards into the Upper G reensand

of the C retaceous Formation .

Keferstein 7 thought these bodies were sexual characters, and suggested that the

Ap tycnus formed the protector to the nidamentary gland in the female Ammonite ; and

1 M em . de l a Soc . d
’
Hist. N at. de S trasbourg,

’
t . Ii, 1836 .

2 N ote on Ap tychus in
‘ Ann . and M ag . N at . vol . x (2nd series), p . 35 6

, pl . v D
,
fig . 1 , 1852 .

3 ‘ M anual of M oll usca,
’

p . 80
,
1 85 1 .

4 Mem. S oc . C éo l . de France, ’ t . iii, p . 3 1 , 1838 .

5 Bul l . de la Soc . Geol . de France, ’ t. xii, p . 3 76, 184 1 ,
6 T raité E lement. de P aléonto logie,

’
t. ii, p . 385 , 1845 .

7 Bronn
’

s Klassen und O rdnungen des T hier III 6
,
tab. [13, 1860 .
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reasonable . That the fibrous basis of the hood was retained in different degrees in the
Ammonites is indicated by the s imply corneous or chitinous condition of the Ap tycnus

which has been preserved in some examples of ” H arpoceras L evisoni, A egocerasp lanor6is,

Sow . , P l . XIV, fig . 3, and many other forms from the L ias, and Opp elia su6radiata ,
Sow . , from the Inferior Oolite of which a beautiful specimen with its Aptycfius in sitii

is to be seen in the British Museum .

l

T he conjoined plates of the Aptyc/ius (figs . 47 48, 49) form
'

a triangular disc, of which
the base is backward

, excavated to receive the involute part of the shell, w ith the sides of
the base, like the corresponding lobes of the hood , bent down to cover the laterally
extended parts of the w ider terminal co il of the shell . Even in the contrast between the

papillose wrinkled outer surface and the smooth inner surface of the ‘ hood of N autilus

the resemblance to the Aptychus of the Ammonite is carried out.

”

L eopold von Buch
,

’z in 1 830, introduced an important reform in the grouping of

Ammonites by showing how the foliations of the septa retained certain fixed forms in the

species, and considerable differences in each of the twelve groups into which he classified

these fossils, and which he thus defined

1 . A l umna—Upon the sides of the whorls a large number of thick simple ribs

or radii are developed, which all bend forward near the back . The siphuncle projects

outwards from a channel which extends on each side of it, and this bisulcation of the

siphonal area separates the ribs on the sides from each other (fig . T he lobes of the

division wall of the chambers have the following form —The sipnona l is almost as deep

FIG. 50 .
—A r ietites r otiformzs, FIG . 5 1 .

—Ar ietites obtusus, FIG . 53 .
—Section of A rietites

Sow . Side View. Sow . Side view .
obtusus , Sow . Show ing
the siz e of the dwelling
chamber.

as it is broad . T he point of adhesion to the sheath of the siphuncle is exactly in the

middle of its depth . T he upp er latera l does not extend to half its depth, and is sometimes

1 D escribed by D r . S . P . Woodward in a short memoir on “ An Ammonite from the Inferior O olite

with its operculum in sitii,
”
G eologist,

’
vol . iii, p . 328

,
1 860 .

9 Ueber die Ammoniten in den alteren G ebirgs-Schichten,
’

p . 135 ; Akademie der Wissenschaften

z u Berlin, ausdem Jahre 1830.
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even as broad as it is deep. T he la tera l saddle rises far above all the others, and stands

upon the ground o f the upper lateral, in general twice the height of the sin/zona l saddle .

T he lower la teral is likewise much broader than deep and the columellar saddle is so small

that it does not reach to half the height or breadth of the latera l saddle . This remarkable

disposition of the lobes is constant in al l the species, and occurs In no other group .

T he Ammonites of this family are in general found in great numbers together.

Whole strata are sometimes composed of them ; and they often grow to a very large size,
from one to two feet in diameter . They are exclusively and only special to the L ias

formation ,
and particularly in the lower beds thereof

,
where w e find many different

species. It is still remarkable that this group stands wholly isolated from all the others .

T he follow ing are typical forms, and for the structure of the foliations of the septa see

P l . III and IV .

A rietites Bucklandi, S ow . Arietites ro tiformis, S ow (fig .

C onybeari, S ow . stellaris, S ow .

bisulcatus, Brag . semicostatus, Young .

11 . FAL C I FE R I .
— l n this group it appears that the mantle which formed the

lobes and radii had been capable of a certain amount of pliability,
for all rigidity among these forms vanishes . T he extremely rami

fied lobes surprise us through their digitations, alw ays more or less

dependent, by which the lobes in their deepest part appear

not only pointed, but of considerable breadth, scarcely narrower

than at their mouth . T he less incised are especially fl at and lie

almost al l at the side of the lateral saddle, in a line behind one

another, which is almost also the radius of the whorl . T he siphonal
FI G . 54 .

_ H arp ocm 8 serp enti

lobe, much shorter than the upper lateral , pushes the pointed ends num, Schloth .

of both its arms obliquely against the lateral, so that both arms diverge considerably
,
and

its walls do not ascend vertically, but obliquely towards the siphonal saddle . (Fig .

When the shell is complete the radii and folds upon the sides are in the highest
degree fine and delicate . It is the external layer of the shell

,
which fills in all uneveness

between the thickness and divisions of the folds of the under layer . A ll these folds and
radi i first bend forward, then turn backward, and near the back again turn towards the
mouth opening, so that a well-marked, strongly-bent sickle is formed thereby . T he inner
border of the whorl is always blunted by an especial sharp plane surface . T he siphonal

area in most cases runs out into a sharp ridge, which consists of the siphuncle .
This

family is extremely rich in species, most of which are special to the Upper L ias, some

are found in the Middle L ias and others in the L ower Oolite . T he Falcifers never occur

in the upper members of the Oolitic series. The following are good types
.of the genus

H arp oceras, which comprehends the FA L C I FE R I , uon Bucli .
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H arpoceras serpentinum, S chlotlzcim (fig . Harpoceras insigne, S clzubler .

radians, R eineclce . thouarsense, d
’

O rbigny .

bifrons, Bruguiere . opalinum, Itei neclre .

III . AM A L T H E I .
—T he sickle '

vanishes, the radii have a very long stem, which bends

only near the siphonal area, becoming here very prominent. T he

margin is sharp, the keel often divided by the folds as if into scales.

T he siphonal lobe is here also much shorter than the upper lateral,
and its wall ascends obliquely up to the siphonal saddle, but not

by anymeans so obliquely as in the Falcif eri . T he upper lateral

is very broad, almost as broad as it is deep , so also is the under

lateral . T he saddles, as well as the lobes, are extensively foliated,
so that in these lobes large and w ide outstretched processes are

cordatus,
formed in the middle of the saddles, with very deep secondary

SW ‘ lobes . T he points of the dentations do not hang down, but in

general stand perpendicularly upon the axis of the lobes By this means the sides of

Amalt/i eus in al l the species, even when the shell is wanting, have an especially fo liated
,

incised appearance
,
in which great intricacy appears to prevail . Notw ithstanding

, w ith
'

some attention we easily, even to the least detail, find the ever-repeated symmetry as w ell
in the individual points as in both sides of the whorls. These Ammonites are much

inclined to become involute . The family ascends from the L ias up to the C oralline
L imestone of the Middle Oolite , and

_

each intermediate formationpossesses its own
“

special forms . T he following are typical species from the L ias and C oral rag .

Amal theus margaritatus, M ontfort . Amal theus oxynotus, Quensted t.
G uibalianus, d

’

O rbigny . spinatus, B ruguiere .

G reenhoughi, S owerby . cordatus
,
S owerby

'

(fig. 55)

IV . C A P R I C O R N I .
—T ll ls group connects itself very closely w ith the A M A L T H E I .

From Ama ltlieus ma ryarita tus, through Ama l . cordatus, Ama l . L am6erti, and Amal .

omp lzaloides, we arrive at A ey . cap r icornum. The scales upon the keel of these

Ammon ites have even raised themselves higher, and are first bent
forward, then become broad folds w ith a point before .

'

1 he siphonal
area of the C AP R I C O R N I is broad, often broader than the sides. T he

siphuncle is not specially prominent, the ribbing of the folds
on the sides is in general unusually strong, always single, even on

the back ; w ithout much fl exion,
and rarely w ith knobs or spines

upon the sides. T he siphonal lobe
-
in general goes out perpen

dicular w ith vertical walls . The lateral lobes are, as in the

pm , “A mway “ cam . AM AL T H E I , less deep than broad
,
and often at their bases are

“M W “Schlo th . broader than at the mouth, they are all very slightly or almost not
at all involute . T he following species are typical forms.
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VI . D O R SAT L—T he broad siphonal area is united with the

sides almost at a right angle . A series of simple tubercles extend

round near the margin ,
through which the simple lateral folds

become divided into double ones, before crossing the area . The

siphonal area is always smaller than the sides, whereby most of

the species preserve
'

a tolerably discoidal form . T he auxiliary

lobes often extend obliquely against the upper lateral , although

not in all the species. T he D O R SAT I unite the P L AN UL AT I

with the C O R O N AR I I . T he following are typical species.FIG. 59 .
—A eyoceras D avoei, Sow .

A egoceras Bavosi, Sow . (fig. S tephanoceras fibulatum,
S ow .

armatum,Sow . Brocchii, S ow .

VII
. C O R O N AR II .

—A well-marked series of tubercles so widens the siphonal area

that it becomes wholly fl at, and a good deal broader than the sides. T he sharp , wide,
forward-directed folds become divided by the tubercles, the whorls are much involuted and

FI G . 60.
FIG. 61 .

FIG . 62 . FI G . 63 .

S tep hanoceras Blaydeni, Sow .
S tep hanoceras Brailcenridg u, showing labial prolongation .

S ide view .
Front view. Side v iew. Front view.

proportionally short, and form a deep umbilicus.
-The upper lateral lobe stands always

above
’

the tubercles, the under lateral beneath . By this character they are readily, and

w ith greater certainty, distinguished from other forms. The siphonal lobe is longer than

the upper lateral ; and there are several auxiliary lobes, which in their form. and position :

entirely resemble those of the P L ANUL AT I . This group is very characteristic of the

middle division of the Inferior Oolite as the following species demonstrates.

Stephanoceras Humphriesianum,
S ow . S tephanoceras G ervil ln, Sow .

Brongniartii, Sow .
Blagdeni. S ow . (fig .

Brocchii, S ow .
Braikenridgii, S ow . (fig .

VIII . MAC R O C E P HAL I . - T ll e increase of the whorls is unusually rapid, especially in

the .
breadth of the mouth . T he siphonal area and sides are joined imperceptibly together
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in a complete half circle ; and the sides fall off towards the suture, which have often a

sharper border
,
and sometimes a perpendicular surface .

FIG. 64 .
— Step kanoeeras corona tum, Brag . FIG . 65 .

—S tep h. corona tum, Brug . FIG . 66 .
—Step lzanoceras tumidum, Z iet.

Side view . Front view . Front view .

T he lower lateral stands always above the inner border, not under it, as in the C O R O

N AR I I . T he very large ventral lobe is accompanied by two extended arms, and besides

by two auxiliary lobes. T he upper lateral stands always directly Opposite the arms of the

columellar, the under lateral directly opposite the lower auxiliary .

S tephanoceras coronatum, Bruyi cre (fig . S tephanoceras macrocephalum, S chloth.

modiolare, l wyd . tumidum
,
Z ieten (fig .

IX . ARM A 'I‘ I . —T WO or more rows of tubercles form a longitudinal parallel series upon
the sides, but rarely on the siphonal area, which is fl at, often broader
than the sides, and joined to them by an almost right-angled border.

T he upper row of tubercles stand upon the border ; then follows a
vacant space between them and the lower series, in which the

upper lateral lobe comes in ; then follows either one or more rows

of tubercles . T he siphonal lobe is somewhat deeper than the upper

lateral, which is sometimes almost three times as deep as it is

broad . T he siphonal saddle is always of a remarkable breadth,
more than double that of the upper lateral, w ith a deep rm . 67 .

-

.

Asp idoceras longi

secondary lobe in the middle and quite even above . T he
” man” sow '

lower lateral, on the other hand, is not larger than the secondary lobes of the siphonal

saddle . This is a remarkable group, and very rich in species, found chiefly in the

uppermost strata of the Oolitic series and the C retaceous formation . A egoceras B iro/iii

and A ey . H enleyi occur in the Middle L ias, and Asp idoceras lonyisjoinum (fig . 67) in

the Oxford clay . H op lites mammillaris (fig . 69 , If . Rnotomay ensis, H . M antelli, and

H . Woolyari represent C retaceous forms. T he follow ing are typical species

Aegoceras Birchii, S ow . H opl ites Deverianus, d
’
O rbiy . (fig .

Aspidoceras perarmatum, Sow . Rhotomagensis, S ow .

longispinum, S ow . (fig . M antell i, Sow .

H oplites mammil larie, S chloth. (fig . Woolgari, M ant.
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X . D E N T AT I .
—In the A rgonauts the tubercles which border the narrow margin of

their shell are probably formed by the rising of the mantle in the shape of folds, due to the

sucking discs of the dorsal or back-folding arms of the female (fig . So probably in the

FIG. 68 . FIG . 69 . FIG . 70 . FIG . 71 .

Argonauta argo, L inn. H 0p lites mammil laris, Sch loth . C osmoceras Jason, Reinecke .

same manner might the decoration of the shell of the D E N TA 'I‘ I have been formed . T he
.

tubercles grow on both sides of a fl at, narrow siphonal area like a double projecting
wreath . They do not always stand in the direction of the radii, whereby they are especially

distinguished from
'

other prominences and tubercles show ing the back fold-ing, which are

only strongly elevated folds or arms stretched over the shell . T he lateral surfaces are

moderately parallel and very large, because the whorls increase, in general, very rapidly

in height ; at other times they are, in general, w ithout any wider elevation or important
processes and points. From the lower part many folds ascend , which, upon half of the

sides, are divided, and then,
Sometimes, a pearl-like series of small tubercles rise up .

They are very elegant forms, which are peculiar to the Upper Oolitic formations. T he

siphonal lobe is much less deep than the upper lateral one . This less depth distinguishes“

the D E N TAT I from the AR M A T I . T he following species are typical forms of the group

C osmoceras dentatus, S ow . C osmoceras D uncani, S ow . (fig.

Jason, R eineclce (fig . C alloviense, Sow .

XI . ORN AT I .
— Splnes or tubercles bound the narrow siphonal area, as in the D E N T A ’I ‘I .

Another series of tubercles are developed upon the m iddle of the sides. In the fl at

interspace between these two row s of tubercles the upper lateral lobe is sunk, as in the

A RM AT I . This plain surface is not, as in the latter, the side itself, but only a truncation

of the border between the margin of the area and sides. T he lower lateral lobe is also

separated by a series of tubercles from the suture, and by a surface which converges

towardsthe columellar. T he mouth-opening thereby acquires an almost regular hexagonal

form . T hese beautiful Ammonites are in general small, and peculiar to the Oxford , C lay

and Upper Oolites.

C osmoceras pollux, R eineclre C osmoceras caster, R eineclte .
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But the Ammonites of the St. C assian (Triassic) beds with Ammonites Aon, Munster,

were not comprehended in a distinct group .

M . A lcide d’O rbigny divided the Ammonites into twenty-one sections ;
1 in these be

included the groups established by von Buch, and added others to receive the many new
forms which he had discovered among the very rich materials he had assembled for his

great work on the Terrains C rétacée and Terrains Jurassique of France .

a . Sp ecies wit/l a sip/l onal keel entire .

l st Section . AR I E T E S , non Buck. See page 1 86 .

2nd Section . FAL C I FE R ‘

I , von Buoli . See page 1 87 .

3rd Section . d
’
O r6'lyny . Snell compressed, sides ornamented with ribs,

bifurcated and bent forw ards without forming an angle ; w ith or without prominent tuber

cles. S iphonal area prominent in the keel, which contains the siphuncle . M aul/i , when

FIG. 74 .
—Schloen6achia R oissyana, d

’O rb .

' FIG . 75 .
—Schloenbachia cristata , D eluc.

perfect, prolonged into a prominent rostrum upon the median line of the margin . Sep ta

formed of lobes, in general divided into unequal parts and into equal saddles: S iphonal

lobe longer than the superior lateral . The lateral saddle less elevated than the others: T he

siphonal saddle very high The best types are Scli loen6acnia cristata
,
D eluc (fig .

and S cli loen6a c6ia R oissyana, d
’

O rb . (fig both from the C retaceous Formations .

6 . Sp ecies wit/i t6e siplional area canaliculated;

4th Section . T UBE R C UL AT I , d
’

0 r6iyny . The sides of the shell ornamented with ribs

and tubercles. S iphonal area provided in the middle w ith a deep well-defined channel .
M outn

, when complete, representing an elongated rostrum corresponding to the siphonal
1 Paléontologie Francaise ; T errains crétacés,

’
tom . i

, p . 405 , 1840.
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canal . S ep ta formed of lobes and saddles divided into single parts. Siphonal lobe

shorter than the superior lateral lobe . H op lites f a lca tus, Mantel] (fig . from the

C halk Marl
,
and H . auritas, Sow . , from the G ault, are good types of T UBE R C UL AT I .

FIG . 76 .
—H op l itesf a lcatus, M antell. FIG . 77—Sehloen6achia G oup iliana , d 'orb.

0 . Sp eci es witli l ite sip/tona l a rea trenc6ant wit/tout f orming a keel .

5th Section . C L Y P E IFO RM I , d
’

O r6iyny . S liell compressed, generally smooth or little
ornamented w ith undulating folds or radii . S iphonal area sharply bevelled

,
w ithout a keel .

Spire with large whorls mostly much involuted . S ep ta divided into a great number of

lobes formed O f single parts
,
and of saddles partly in pairs and partly single . . S iphonal

lobe shorter than the superior lateral lobe ; the saddles and the lobes large and short.
S . G oup iliana ,

d
’

O rb .
, (fig. from the Upper G reensand

,
is a good type of this section .

d . . Sp ecies wit/i t/ie Stj fltOfl d l area p rominent and crenulated on til e median l ine .

6th Section . AMAL T H E I , eon Buck. See page 1 88 .

7th Section . P UL C H E L L I , d
’

O r6iyny . Snell elegantly divided on the sides by promi
nent ribs, straight and not flexed, which passing from one side to the other leave upon

FIG . 78 .
—H op lites Brottzanus, d

’

O rb. FIG . 79 .
—H op lites D everianus, d

'

orb .
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the siphonal area compressed tubercles, which collectively represent a series of crests.

S ep ta formed of lobes divided into single parts, and of saddles divided into pairs of parts.

S iphonal lobe nearly equal in length to the inferior lateral lobe . H 0p lites Brottianus,

d
’

O rb . (fig . fromthe L ower C retaceous Books, is a good type of this section .

8th Section . R H O T O M A G E N SE S , d
’
O r6iyny . Snell w ith inflated whorls, square or

oval, ornamented with prominent ribs,more or less tuberculated upon four or five lines,
one of which runs along the median line of the area

,
and renders it more or less

angular . Sep ta formed of lobes and saddles partly divided into pairs. T he siphonal

lobe longer than the superior lateral . T he species characterise the Middle C retaceous

Formation, and H op lites D everianus, d
’

O rb . (fig . from the Upper G reensand
,
is a

good type of this section .

e . Sp ecies wit6 ti e sipnonal area ewcavated, and p rovided wit6 tu6ere les on Me sides.

9th Section . D E N T A T I , von Bust . See p . 1 92 .

l 0th Section . O RN AT I , von Buck. See p. 1 92 .

f . Sp ecies wit/i t/i e sivnonal area more or less square

1 1 th Section . FL E XU
I

O S I , von B ucn. See p . 1 93.

1 2th Section . C O M P R E S S I, d
’

O r6iyny . Snell in general very

much compressed, composed of large whorls, highly involute .

S ides provided with radii or fine striae
,

'

all slightly flexed
,
and

“

passing on to the margin of the siphonal area, where they develop

small tubercles . Siphonal area narrow
_

and squarely truncated .

S epta composed of a great number of lobes formed of single parts
,

and of saddles often formed of pairs of parts; S iphonal lobe very

large, much longer than the superior lateral . These Ammonites all

FIG . 80 .

appertain to the different
.

divisions of the C retaceous Formation,

Beaumontz
‘

anum. d
’
O rb C os . B eaumontianum,

d
’

O rb . (fig . from the Lower C halk
,
is a

good type .

i 3th Section . ARMA 'I ‘I , von Bucn. See p . 1 91 .

1 4th Section . AN GUL I C O ST AT I , d
’

O r6iyny . Stel l thick, with whorls almostround, each

side of the siphonal area ornamented throughout with slight ribs which make this part
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foliated . T he L I G A 'I 'I are all C retaceous forms, and H ap loceras liga lum,
d
’

O rb . (fig .

from the Neocomian ,
i s a typical

'

species.

1 8th Section . P L AN UL AT I , con Bucfi . See p . 1 89

l gth Section . C O RO N AR I I , uon
‘

Buc/r. See p . 1 90 .

2oth Section . MA C R O C E P H AL I , can Bucli . See p . 1 90 .

2l st Section . FIMBR IA T I , d
’ O rdipny . Snell discoidal ; formed of cylindrical whorls ;

often contiguous and W ithout involution smooth, or ornamented transversely at regular
distances apart; with prominent ribs or grooves, which . are the remains of a portion of

the mouth appendages of the species. Mouth circular . S ep ta symmetrical, formed of
lobes and saddles divided in part into pairs, always enlarged at their extremity and

narrow at the base ; siphonal lobe often the longest. Aegocerasjimoria lum, Sow . (fig.
of the M iddle Lias, is a good type of this group . T he FIM BRI AT I are found in the

Jurassic rocks and Lower C retaceous strata .

FIG. 84.
—H ap loceras ligatum, d

’O rb. FI G . 85 .
— Aeguoceras fimbriatum, Sow . FIG. 86 .

—C’r ioceras E meric z', Léveillé .

a. Sp ecies will ramifi ed sep ta w/iorls coiled sp ira lly on Me samep lane, not continuous.

G enus C Ri O C E R A S , L e
’

ueille
'

. Animal unknown . Snell discoidal, rolled on the same

plane, whorls round or oval
,
and

“

not -contiguous . Septa transverse, divided regularly

into six lobes, mostly formed of single parts
,
the siphonal lobe excepted, and the saddles

formed of parts nearly always in pairs . T he superior lateral lobe is longer than the

siphonal lobe . The lobes and the saddles:are narrow at thebase and much enlarged at

their extremity . Siphuncle continuous, always marginal . T wo thirds of the last whorl

formed the dwelling chamber of the animal . Found in the lower strata of the C retaceous

formation . C 'rioceras E merici (fig . 86) is a typical form .

G enus S C APH IT E S , P arkinson. Shell spiral, r olled on the same plane ; whorls at
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first contiguous, then separated from the others and projected in nearly a straight line
,

afterwards bent upw ards and forwards
,
forming a horse-shoe curve . Septa transverse ,

symmetrical, divided regularly into unequal lobes . T he recurved portion always
'

without

FIG . 87 .
— Scap hites gigas, S owerby.

septa, formed the dwell ing ch amber o f the animal . Siphuncle continuous and marginal .

Mouth oval
,
prov ided w ith large protuberent bands, more or less prominent. Al l the

species are obtained from the C retaceous formation,
and very large forms are obtained

from the ' Neo comian strata . S cap l iz
‘

es g igas, Sow. (fig . and S eap /ntes I vani i , P uzos.

(fig . are typical forms of this group.

FIG . 88 .
—Scaphél e8 Iv ann , P uz os.

G enus AN C Y L O C E R AS , d
’ O rbignp . Shel l spiral, rolled on the same plane , with very

few whorls perfect, and not contiguous ,
the last separated from the others and projected

FIG. 89 .
—Ancy loceras M at/zer omanum, d

’
O rb.

outwards in a horizontal line, then turned upwards and inwards, forming an arch opposed

to the turns of the spine, the recurved portion w ithout septa formed the dwelling chamber .
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Septa symmetrical, divided into unequal lobes. Mouth round or oval, and provided

with tubercles at the circumference . S iphuncle marginal . This genus ranges from the

Inferior Oolite to the upper strata of the C halk
,
and Ancyloceras M a l/zeronianum, d

’

O rb .

(fig . from the Upper Neocomian, and A ncyloceras P uz osianum,

’

d
’

O rb . (fig .

from the lower Neocomian
,
are typical of the genus.

FIG . 90.
—

.4 ncyloceras P uz osz
'

anum,

'

d
’
O rb .

ii Sp ecies only arc/l ed .

G enus T oxocnnA s, d
’

O rl ienp . Shell conical, subcylindrical or compressed, symme

trical
,
m

'

uch elongated, and more or less arched
,
but never forming a spire . Septa

transverse, deep, sinuous, and presenting six unequal lobes, foliaceous on their border .

Siphuncle marginal . Mouth oval, compressed or round, prominent at the inner border .

T he species belong to the Jurassic
_

and C retaceous formations. Toa oceras H onnora

tianum,
d

’

O rb . (fig . is typical of the group .

FIG . 9 1 .
—T owoceras H onnoratia/num, d

’orb.

G enus, H AM I ’I
‘
E S , P ar/cinson Shell conical, symmetrical, bent upon one plane,

spire irregular, very elliptical, formed of bends at the two extremities of the ellipse
,

FIG. 92 .
—H amiles elegans, d

’

orb.
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G enus Shell turbinoid, spiral,
'

composed of a : few

whorls obliquely coiled and rather w idely separated ? Spire dextral or sinistral , and

elevated above the plane -of the last large whorl, _which was the -dwelling chamber of the

an imal . Septa transverse, oblique, and deeply sinuous. S iphuncle marginal . H elicoceras

R ober lianus, d
’O rb . (fig . forms the type . T he species are found in the Jurassic

and C retaceous rocks .

G enus H E T E R O C E R A S , d
’

O rl ipny . Shell spiral, turreted, w horls contiguous in youth

w ith age, the last whorl separates from the others and becomes produced and recurved,
forming an arch w ithout septa , and which doubtless constituted the dwelling chamber of

the animal . H eteroceras is a Turrilite w ith the dwelling chamber in the adult shell

detached, produced, and recurved . T he most typical specimen is H elero ceras E merici,

d
’

O rb. (fig .

G enus AN I S O C E R AS , P iclez
‘

. Turns of the shell at first
'

spiral not in the same plane,
next tangentially divergent

,
and finally recurved , none of the turns in contact. Found

in Oolitic and C retaceous formations .

P rofessor P ictet,1 In his excellent Traité E lémentaire de P aléontologie,
’ gave a

copious re’sunze
’

of the C ephalopoda, in which he closely adhered to the system of Von Buch

and d
’

O rbigny .

P rofessor H . B . G einitz ,
“
in

“

his G rundriss der Versteinerungen Kunde
,

’ followed

out the same method

D r . C . G . G iebel,
3 in his Fauna der Vorwelt,

’ gave a valuable synopsis of the

Fossil C ephalopoda,and brought together a great quantity of material bearing upon this

subject, in the arrangement of which he followed the methods of von Buch and

d
’

O rbigny

T he late M r . D aniel Sharpe,
4
contributed an unfinished monograph on the

British C 1 etaceous Nautili and Ammonites to the volumes of the P alaeontographical

Society m 1 853, 1 85 7 . In this important work its learned author followed the hnes
laid down by

'

d
’

O rbigny in the systematic arrangement of the groups, and illustrated his
work w ith well-executed plates.

T he Jurassic geology of the north-eastern Alps received an important illustration
from the researches of Franz Ritter von H auer,

6
whose exhaustive monograph

,
illustrated

w ith beautiful plates, D ie C ephalopoden aus dem L ias der N ordostl ichen A lpen,
’

marked

an epoch in our knowledge of the L iassic groups of that region . In this important work

the learned author followed the grouping of von Buch .

1 T raité élémentaire de P aléontol ogie,
’
tom. 1 1, p . 309 , pl . xiv

—xx
,
184

G rundriss der Versteinerungens Kunde,
’

pp. 256—3 15, pl . x—xn
, 1846 .

Fauna der Vorwel t C ephal opoden,
’
Band iii, 1852 .

C retaceous Ammonites,
’
P alaeontogr . S oc . , vols. for years 1853 and 1855 .

Ueber die C ephalopoden aus dem Lias der N ord
'

ostlichen Alpen,
’
1856 .

G

fi

t
fl

w
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D r . Oppel
,
in his Juraformation,

’ 1
and in his later and larger w ork on the Ammonites

of the Malm formation of G ermany, and the Jurassic formations of India, delineated

in Palaeontologische
.

M ittheilungen,

’2
adhered to the classification of von Buch .

Between 1 863 and 1 870 the late lamented P rof. P hillips, of Oxford, contributed five

parts of his unfortunately unfinished Monograph on another important group of the

Fossil C ephalopoda, viz . the Belemnites, in the volumes of the P alaeontographical Society,
issued for the years 1 863 , 1 864, 1 866 , 1 868, and 1 869 .

My old esteemed friend
,
the learned Secretary of the P alaeontographica] Society, the

R ev . Thos. W iltshire, M .A F . G . S in 1 867 contribu ted a valuabl e memoir on the

chief groups of the C ephalopoda to the G eologists
’

Association,

3
and in an Appendix to

this work added an Analysis of the Families and G enera of the Fossil C ephalopoda,

w ith their range in time . This re
’

sumé of a very difficult subject has been so carefully

prepared by its author that I shall, w ith permission,
insert it in ea’ lenso (at pages 204

to as it clearly exhibits the actual state of the systematic classification of the

C ephalopoda at the date of its publication, and before changes in several of the groups

composing the different sections of these remarkable fossils had been rendered inevitable

by subsequent discoveries .

1 D ie Juraformation E nglands, Fraukreichs, and S .
-W . D eutschlands,

’

185 9 .

2 ‘ Palaeontologische M itthei lungen,
’ vol s . i

,
1 1
,
1862v—63 .

3 G eol ogists
’

Association
,
C hief Groups of the C ephal opoda,

’

1869 .
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ANALY SIS O F TH E FAMIL IES AN D GENERA O F TH E FOSSIL

C EPHALOPODA .

1

FIR ST O RD E R .

—D IBRANC H IATA , C O N T A IN IN G S E C T I ON I . OC T O P O DA , AN D

SE C T I O N II . D E C AP O D A .

Section L—OC T O P O DA .

I .
— Shell involute , the turns in

_

the same plane, thin, one chambered .

Argonautidae (Reeve, O ne fossil g enus, Argonauta .

1 . AR G O N AUTA, L inné, 1 758 .

Tertiary .

S ection IL—D E C AP O DA .

II .
—Shell lance-shape, slender, w ith central ridge, generally terminating in a slight

expansion of no great l ength without air chambers. Family
, O N Y C H O T E UT H ID ZE

(G ray, Three fossil genera
, E noploteuthis, P lesioteuthis, and O mmas

trephes .

2 . E N O P L O T E UT H I S , D
’
O rbigny, 1 840 .

S ides sinuous, with lateral expansions central ridge keeled ; Oolitic .

3 . P L E S IO T E UTH I S , Wagner, 1 860 .

Sides sinuous, with central and two side ridges ; projection arrow-shaped arms with

hooks ; L iassic .

4 . OM M A ST R E P H E S , D
’

O rbigny, 1 840 .

S ides generally straight, contracted towards base, point expanded
, central and side

ridges ; Oolitic .

1 D rawn up by the R ev . T . W il tshire, M .A .
,

in 186 7, see page _

203 .
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1 843 . T rachyteuthis, Meyer, 1 846 . C occoteuthis, Owen, 1 855 . P alaeo

teuthis, Roemer, 1 856 .

Oolitic and Tertiary .

VI .

-Shell conical, slightly bent, having at its upper part a cavity containing chambers

w ith a siphuncle . Family
,
BE L E MN O S I D E . Four fossil genera, Belemnosis ,

Beloptera, H elicerus, and Spirulirostra .

1 2 . BE L E MN O S I S , Edwards, 1849 .

Shell conical, and suddenly bent at a short distance from the base, no side expan

sions ; Tertiary .

1 3 . BE L O P T E R A , D eshayes, 1 830.

Shel l conical, and slightly bent, side expansions at the angle Tertiary fi

14 . H E L I C E RUS , D ana, 1 849 .

Shell conical, the chambers at the upper part, slender and terminating in a spiral

arrangement L iassic ?

1 5 . SP IRUL I R O ST R A , d
’O rbigny, 1 842 .

Shell conical, the chambers at the upper part, of some size and terminating in a

spiral arrangement, the portion covering the commencement of the spiral projected for

wards
,
the extremity pointed Tertiary .

VII .

— Shell straight, with a series of conical chambers at its upper portion . Family
,

BE L E M N I 'I ‘ID ZE (Owen, Five fossil. genera, Belemnites, Belemnitella ,
Belemnoteuthis, C onoteuthis, and X iphoteuthis.

1 6 . BE L E M N IT E S , L ister 1 678 . Belemnitis lapis, Agricola, 1 546 . Belem

nitis, G esner, 1 565 . Acamas, Montfort, 1 808 . Hibolithes
,
Montfort, 1 808 .

Thalamus (z alveolus, 1 808 . Actinocamax, Mil ler, 1 823 . = P seudobe1us,

Blainville, 1 827 . Belemnosepia, Buckland, 1 836 . Belopeltis, Voltz, 1 840 (a pro

ostracum). N otosiphites, D uval-Jouve , 1 841 . G asterosiphites, D uval-Jouve ,
1 841 .

Shell (guard) straight, generally long, somewhat cylindrical, conical below , w ith a

hollow cone (alveolus) in the upper part, containing a chambered cone (phragmacone),
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which has a marginal canal (siphuncle) ; the thin, shelly covering (conotheca) investing

the chambers, prolonged on one side into a broad lobe (pro-ostracum, pen) animal not

clearly known, double rows O f hooks on the arms ; from L iassic into C retaceous forma

tions .

1 7 . BE L E M N I T E L L A
, d

’

O rbigny, 1 840 .

Shell (guard) in its highest part, marked by a short longitudinal slit ; C retaceous.

1 8 . BE L E M N O T E UT H I S , P earce , 1 842 . Kelaeno, Munster, 1 836 . A canthoteuthis,

Munster, 1 839 . P lesioteuthis, Wagner
, 1 860 .

Shell consisting of a chambered cone, having at its upper part a horny pen w it-h thin

side bands, and at its lowest part a thin fibrous guard, w ith two diverging ridges ;
animal w ith arms and horny hooks, fins large ; Oolitic .

1 9 . C O N O T E UT H I S , d
’

O rbigny, 1 840.

C hambered cone slightly curved, pen elongated and very narrow ; C retaceous.

20 . X I P nO T E UT H Is, H uxley
, 1 864 .

Shell cylindn
'

cal ; chambered cone long and narrow pen very long and slender
,
sec

tion an ellipse ; L iassic.

S E C O N D OR D E R .

—TETRABRANC H IATA .

Shell many chambered ; the last (exterior) chamber large, siphuncle generally

subcentral ; the edges of the partitions (septa) which separate the chambers

either witl out f olds, or slightly undulating . Family, N AUT I L ID ZE . Thirty

fossil genera : Nautilus, D iscoceras, O phidioceras, Gyroceras
, C yrtoceras,

C yrtocerina, O ncoceras, Streptoceras, P iloceras, L ituites, L ituunculus, Ortho

ceras, T retoceras, H uronia, Actinoceras, O rmoceras, Aulacoceras, Endoceras,
C ameroceras, T rochoceras, H ercoceras, G omphoceras, Phragmoceras, Ascoceras,

G lossoceras, Aphragmites, Aturia, N othoceras, Bathmoceras, and G onioceras.

D IVI S I O N A .

— E dges of sep ta wit/toutf olds.

1 . Shell spiral, in the same plane .

21 . NA UT IL US , Belon, 1 553 . Nautilus
,
Breynius, 1 732 . Planorbites,
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L amarck, 1 799 . Angulithes, Montfort, 1 808 . Oceanus, Montfort, 1 808 .

Ammonites (pars), Montfort, 1 808 . Bisiphites (p ars), Montfort, 1 808 . C on

chyliolithus, Martin, 1 809 . Ammonellipsites, P arkinson, 1 81 1 . E l lipsolithes

(pars), Sowerby, 1 81 2 . _ R habdites de H aan
, 1 825 . Omphalia, de H aan

1 825 . G lobites, de H aan, 1 825 . Aganides (p ars), d
’

O rbigny, 1 826 .

Aganites (p ars), Quenstedt, 1 834 . A turia (p ars), Bronn,
1 835 . H amites

(p ars), Fischer, 1 837 T rocholites (pars), C onrad, 1 838 . Simplegas (p ars),

Sowerby, 1 842 . D iscites (p ars), M
’

C oy, 1844 . D iscus (pars), King, 1 844 .

C ryptoceras (p ars), d
’

O rbigny, 1 850 . T rematodiscus (p ars), Meek, 186 1 .

Turns (wnorls) of the shell, in contact, partially overlapping ; siphuncle almost Cen

tral aperture O f exterior chamber open w ithout fo lds ; Silurian into Tertiary, still

living.

R H Y N C H O L I TH E S , Faure C onchorhynchus, D e Blainville, 1 827

Rhynchoteuthis, d
’
O rbigny, 1 847 .

C omprising the beaks of the Nautilus animal.

22 .
-D1sco C E 1ms Barrande , 1 867 .

Turns of the shell touching, siphuncle variable ; aperture O f exterior chamber Open,

its edge not contracted ;
’

S ilurian .

23 . O PH ID IO C E R A S , Berrande, 1 867 .

Turns of the shell touching ; f siphunclet
'

variable
'

; aperture of exterior chamber con

tracted ; Silurian .

24 . G Y R O C E R A S , de Koninck 1 844 . Gyroceratites, H . von Meyer
,
1 829 .

H ortolus Steininger
, 1 83 1 . Spirula, G oldfuss, 1 832 . L itu ites, Q uenstedt,

1 834 . C yrtocera (pars), Munster, 1 839 . C yrtoceras (p ars), Phillips, 1 841 .

C yrthoceratites (p ars), D
’

Archiac, 1 842 .

L

Turns of the
“

shell not in contact ; siphuncle marginal on external (convex) side ;
last chamber somewhat small, edge without fold ; from Silurian into C arboniferous.

2 . Shell an arc O f a spiral
,
in the same plane .

25 . C YR '

l
‘

O C E R AS , G oldfuss 1 832 . O rthoceratites, L amarck, 1 799 . Ortho
cera (pars), Sowerby, 1 81 2 . C ampulites, D eshayes, 1 832 . L ituites (p ars),
Quenstedt, 1 836 . C yrtoceratites, d

’

A rchiac, 1 842 . T rigonoceras, M
’

C oy, 1 844 .

C ampyloceras, M
’

C oy, 1 844 . Aploceras, d
’

O rbigny, 1 850.
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32 . T R E T O C E R A S , Salter, 1 859 .

S iphuncle small, almost central, bead-like ; the chambers surrounding the siphuncle

pierced by a longitudinal tube ; S ilurian .

33 . H UR O N IA ,
Stokes, 1 824 .

S iphuncle large, central , the upper part O f each division expanded and connected

with a small central tube by radiating plates ; S ilurian .

34 . A C T IN O C E R A S , Stokes, 1 840 .

Siphuncle large, central, the middle part O f each division expanded and connected

w ith a small central tube by radiating plates S ilurian into C arboniferous .

3 5 . O R M O C E RA S , Stokes, 1 840 .

S iphuncle large, almost central, bead-like, the middle of each division contracted ;
Silurian into D evonian .

36 . AULA C O C E RA S , H auer
, 1 860.

S iphuncle small
,
lateral

,
plain ; shell externally corrugated, thickening towards the

base . Trias .

37 . E N D O C E R As, ,
H all, 1 847 .

S iphuncle large, lateral, w ith cone-like partitions inserted in each other, their po ints

being directed towards the small or earliest portion of the shell S ilurian .

38 . C AM E R O C E R A S
, C onrad, 1 847 . Melia

, Fischer, 1 829 . T horacoceras,

Fischer, 1 844 .

S iphuncle sometimes large
,
lateral

, not complex ; Silurian into Trias.

5 . Shell spiral, not in the same plane .

39 . T R O C H O C E RA S , Berrande, 1 847 . Semicornu, Klein, 1 770 . Inachus,
H isinger, 1 83 7 .

Turns O f the shell at first in contact, not overlapping, afterwards generally spirally
divergent, occasionally tangentially divergent ; siphuncle mostly near the margin on the

outer (convex) side, edge of exterior chamber without fold ; Silurian .
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40 . H E R C O C E R AS
, Barrande, 1 865 .

Turns of the shell at first in contact, slightly overlapping, afterwards spirally

divergent ; siphuncle marginal on outer side, edge O f exterior chamber contracted and

compressed transversely ; Silurian .

6 . Shell neither spiral nor linear .

41 . G O M PH O C E RA S , Sowerby, 1 839 . Orthoceras (p ars), Sowerby, 181 2 .

C onilites, P usch, 1 837 N elimenia, C astelnau , 1 843 . Bolboceras, Fischer, 1 844 .

Apioceras, Fischer 1 844 . P oterioceras, M
’

C oy, 1 844 . L ituites (p ars)
,

Quenstedt, 1 846 . Syncoceras (p ars), P ictet, 1 854 .

Shell straight, pear-shaped ; aperture of exterior chamber contracted , small and

lobed, the exterior chamber somewhat globular ; position O f siphuncle variable ; from

Silurian into C arboniferous .

42 . PH R A G M O C E R AS
,
Broderip, 1 839 . C ampulites (p ars), D eshayes, 1 830 .

O rthoceratites, Steininger, 1 831 .

Shell slightly curved, pear-shaped ; aperture O f exterior chamber contracted , small

and lobed ; siphuncle generally on the internal (concave) side ; from S ilurian into

D evonian .

43 . A S C O C E R A S , Barrande, 1 846 . C ryptoceras, Barrande, 1 846 .

Shell slightly curved
,
flask-shaped, lower portion more globular than the upper ;

partitions of the chambers few and running parallel to the long axis of the shell
,
leaving

a space the whole length of the shell for the body of the creature ; aperture O f exterior

chamber not lobed ; S ilurian .

44 . G L O S S O C E R A S , Barrande, 1 867 .

Shell same as in A scoceras
,
but with the aperture O f the exterior chamber lobed ;

Silurian .

45 . A P H RA GM I T E S , Barrande, 1 867 .

Shell same in general form as Ascoceras, but without several internal partitions ;
aperture not lobed ; Silurian .
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D IVI S IO N B .
—E dges of sep ta will a single mar/redfold .

1 . Shell spiral in the same plane .

46 . A TUR IA , Bronn, 1 836 .

The turns of the shell in contact overlapping siphuncle almost marginal, on concave

(inner) edge, and formed of a series O f inserted cone-shaped partitions ; edges of the

partitions separating the chamber with a strong lateral lobe . C retaceous into Tertiary .

47 NO T H O C E R A S , Barrande, 1 856 .

Turns O f the shell slightly overlapping, siphuncle marginal, on convex (outer) side,
and furnished w ith internal radiating plates septa with a slight lobe on the back of the

shell, corresponding in direction to that of the Ammonites ; aperture not lobed ;
S ilurian .

2 . Shell straight.

48 . BATBM O C E RAS , Berrande, 1 867 .

Siphuncle marginal, containing a series O f inserted cone-like partitions
,
whose points

are directed towards the final chamber, being the reverse of that observed in Endoceras.

S epta incomplete towards the final chamber
,
and with a slight lobe, planned as in N otho

ceras ; aperture not lobed ; Silurian .

49 . G O N I O C E RA S , H all, 1 847 .

Siphuncle marginal . Septa waved, shell compressed into an elliptic form ; Silurian .

IX .
—Shell many chambered ; the last (exterior) chamber large ; siphuncle marginal ;

the edges O f the partitions (septa), which separate the chambers, angulated or

waved, but not dentated or fo liated . Fami ly, G O N I A T IDB (Barrande,
Three G enera : G oniatites, C lymenia, and Bactrites.

1 . Shell spiral in the same plane .

50 G onIAT I T E s de H aan, 1 825 . Nautilus L amarck, 1 799 . O rbul ites
,

L amarck, 1 801 . Aganides, Montfort, 1 808 . N autell ipsites, Parkinson, 1 81 1 .

E llipsolithes (p ars), Sowerby, 1 8 12 .
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XI .—' Shell many chambered ; the last (exterior) chamber large ; siphuncle marginal.

(dorsal) ; the edges O f the partitions (septa), which separate the chambers,
waved

,
w ith many small circular elevations (crenulations) at the base of each

wave . C E R AT IT ID zE . TWO genera ; C eratites and Bacul ina .

1 . Shell spiral, the turns touching, in the same plane .

57 . C E R AT IT E s, de Haan,
1 825 .

FromTriassic into C retaceous .

2 . Shell straight.

58 . BA C UL I N A ,
d

’

O rbigny, 1850 .

C retaceous.

X II F Shell many chambered ; the last (exterior) chamber large ; siphuncle marginal

(dorsal) ; the edges O f the partitions (septa), which separate the chambers,
foliaceous. A MM O N I T IDJE (O wen,

Thirteen genera : Ammonites,
C rioceras, T oxoceras, Scaphites, Ancyloceras, P tychoceras, H amites, H amul ina,

Baculites
, Turrilites, H elicoceras

,
H eteroceras, and Anisoceras.

1 . Shell spiral, in the same plane .

59 . AM M O N I T E S Bruguiere
,
1 7 89 . Ammonis cornu Auctorum . P lanorbites,

L amarck, . 1 799 . P lanul ites, L amarck, 1 801 . Amaltheus Montfort, 1 808 .

O rbulites, Montfort, 1 808 . G lobites, de H aan
, 1 825 . P lanites, de H aan,

1 825 .

Turns O f the shell in contact
, overlappmg ; siphuncle on the exterior side ; Tr1ass10

into C retaceous.

A P T Y C H US , H . von Meyer
, 1 831 . T rigonel lites, P arkinson, 1 81 1 . T ellinites,

Schlotheim
, 1 820 . M iinsteria, D eslongchamps, 1 835. Ichthyosiagones, Bourdet,

1 822 .

Opercula
,
or doors, closing the external opening of _

the Ammonite shell .

P eltarion
,
D eslongschamps, 1 859 .

C ircular, or somewhat oval calcareous plates, with an undulating margin, supposed to

be connected with the mandiblesof the Ammonite animal ; L ias into Oolite .
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2 . Shell spiral, turns of the shell not in contact, in the same plane .

60 . C R I O C E R A S , d
’

O rbigny, 1 840 . C rioceratites
,
L eveille, 1 837 . T ropaeum,

Sowerby, 1 840 .

C retaceous.

3 . Shell an arc of a spiral
,
in the same plane .

6 1 . T O X O C E R As, d
’

O rbigny, 1 840.

From Oolitic into C retaceous.

4 . Shell changing from a spiral
,
in the same plane .

62 . S C AP H I T E S , P arkinson, 1 81 1 .

Turns of the shell at first spiral, in contact, and overlapping, afterwards tangentially

divergent finally recurved and not in contact C retaceous

63 . AN C Y L O C E R AS , d
’

O rbigny, 1 840.

Turns of the shell at first spiral, not in contact, afterwards tangentially divergent ;
finally recurved

,
and not in contact from Oolitic into C retaceous formations.

5 . Shell forming straight and curved lines
, in the

'

same plane .

64 . P T Y C H O C E R A S , d
’O rbigny, 1 840 . P tychocerus, King, 1 844 .

The shell at first straight, afterwards curved, and next straight, the turns in contact

C retaceous.

6 5 . H AM I T E S , P arkinson, 1 81 1 . Bacul ita, Fleming, 1 828 . T oxerites,

R afinesque, 1 81 9 .

T he shell at first straight
,
afterwards curved, and next twice repeating the process ;

the arrangement forming a species of compressed spiral ; the turns not in contact ;

C retaceous.

66 . H AMUL I N A
,
d
’

O rbigny, 1 850 .

The shell at first straight
,
afterwards curved, next straight ; the turns not in contact ;

C retaceous.

6 . Shell forming a straight line .

6 7 . BA C UL I T E S , L amarck, 1 801 . H omaloceratites, H upsch, 1 781 . T iranites,

Montfort, 1 808.

T he shell slightly conical ; C retaceous.
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7 . Shell spiral, not in the same plane .

68 . T UR R I L I 'I ‘E S , L amarck, 1 801 . T urrites
,
de H aan, 1 825 . T urrilithes,

Bronn, 1 832 .

Turns of the shell spiral
,
in contact ; Oolitic into C retaceous.

69 . H E L I C O C E R AS , d
’

O rbigny, 1 840 . H elicocerus, King, 1 844 .

Turns of the shell spiral, not incontact ; Oolitic into C retaceous .

8 . Shell forming straight ‘

and curved lines, not in the same plane .

70 . HET E R O C E RA S, d
’
O rbigny, 1 850 .

Turns of the shell at first spiral and in contact
,
not in the same p lane, afterwards

tangentially divergent, finally recurved and not in contact
,
and produced at a different

angle to that of the spiral ; C retaceous .

7 1 . AN I SO C E R AS, P ictet, 1 854 .

Turns O f the shell at first spiral, not in the same plane, next tangentially divergent,
and finally recurved, none of the turns in contact ; Oolitic into C retaceous.
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M O DE R N C LA SSIFICAT IO N O F TH E AMMO N IT IDZE .

T he essential characters on which Von Bush and d
’

O rbigny based their Ammonite

groups w ere derived— l st, from the greater or lesser complication in the ramifications of

the suture-line
,
and the character of the lobes and saddles formed therefrom ; 2nd, the

position and structure of the siphuncle ; and, 3rd, the form of the spiral of the shell .

T he first, we have already seen, Von Buch considered O f primary importance, and on

this alone proposed the families, as he called them, in his classical memoir, O f which I have

given a re
’

sumé . Subsequent O bservations, however, made by many independent students

have taught them that this character, although an important one, is not so stable as the

great naturalist believed— a fact which we have ascertained by noting the changes from

simplicity to complexity in the morphology of G oniatites, C era tites, and Ammonites . In

adult life
,
however, the form of the suture-line is a valuable character, and ought to be

accurately drawn from careful tracings made on the specimens themselves over the natural

lines, and not given as mere sketches by the artist, as is O ften the case ; in tracing the

lines we have a natural autograph , by the other mode a mere ideal representation ; so

that, whenever suture-lines are exposed and can be traced on the specimen
,
they should

be carefully noted and recorded .

In all the AM M O N I T I D E . the position of the siphuncle is invariably in the centre O f the

abdomen ,
and in the outer margin of the greater curvature O f the spiral of the shell

opposite to the columella or dorsal border . T he presence orabsence O f a keel in which it
is sometimes lodged , and the roundness or flatness of the siphonal or abdominal area,
all afford specific characters w hich it is important to note .

T he form of the spiral described by the growth of the shell has been taken by

P arkinson, L amarck, d
’

O rbigny, H auer
,
and L eveille as a basis for the establishment O f

several genera, and from this character alone we have the follow ing sixteen genera

A ncyloceras, d
’O rb .

A nisoceras
,
d

’

O rb .

B acul ina
, d

’
orb .

Baculites, L am .

G/i orisloceras, H au .

C oclzloceras
, H au .

C rioceras, L ev .

H arniles, Park .

H amulina , d’orb .

H el icoceras
,
d’O rb .

H eteroceras, d
’O rb .

P lyc/zoceras, d
’

O rb .

R iaa l doceras, H au .

S oap /rites, P ark .

T oxoceras, d
’orb .

Turril ites. L am .
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T he character derived from the spiral O f the shell is only valuable when taken in

connection w ith others, to which it becomes subordinate .

The careful study O f the immense collections O f Ammonites that have been slowly

accumulating during the last twenty-five years from the Triassic, Jurassic, and C retaceous

rocks has disclosed the fact that the earlier P alaeontologists established very many of

their species on characters derived either from young specimens, or from fragments

belonging to different phases of growth O f the same species. This cause has helped to

explain the hopeless nature of the task which the practical P alaeontologist had to encounter

some years ago, when he attempted to correlate species found in strata O f the same age in

different regions of Europe, so that an analysis O f the synonyms of many forms discloses

the circumstance that the species had been described under different names by the same

author, from his having unwittingly studied different stages of growth of the same shell,
an error which was only detected many years afterwards, when more perfect specimens of

the fossil had been discoveredn so that much confusion resulted from premature attempts

to generalise when the necessary details were absent. H aving often lost my way in this
vast labyrinth of and noted -that

”

one cause of the difficulty arose from the

fragmentary nature of the materials at the disposal O f the earlier O bservers
,
and likew ise

from the fact, unknown at the time, that most Ammonites change their form during

growth, I felt it imperative on the Palaeontologist to examinethe morphology of every

species in order to place its history on a scientific basis. I have for many years pursued

thismethod in the study O f L iassic and Oolitic forms, and learned therefrom the numerous

sources O f error and perplexity which beset my early studies, and have discovered that

many species pass through important changes O f structure between youth, maturity, and

old age, the amount of change varying considerably in the different generic groups
, and

that this character should form
'

an important element in their diagnosis.

1

After L eopold von Buch, the first great reform in the classification of the A M M O N IT ID ZE

was made by my learned and esteemed friend P rofessor Edward Suess, of Vienna, who, in

a memoir,
2 Ueber Ammoniten,

’

communicated to the Vienna A cademy, pointed out some
important characters in the structure O f the Ammonite shell which had been overlooked

or underestimated by former observers, such as the form of the aperture and the
'

structure O f the central and lateral processes, which were O ften developed frOm its margin

and, secondly, the size of the body-chamber, considered in relation to the length O f

the last whorl . T he study of these characters of course necessitated the discovery and

study of perfect specimens, and the whole anatomy of the shell received more attention from

him than it had done in the hands of his predecessors. By an application of the facts

Obtained therefrom Suess established three new genera, A rcesles, Lytoceras, and P l pllo

ceras on a very solid foundation . Five years later he extended his studies on the spiral

1 O n the Development O f Ammonites,
”

British Association R eports,
’

Bath M eeting, p . 73, 1864 .

2 Ueber Ammoniten,’ erste Abth .
,
Sitz ungsber . N at . -wiss . C lasse Wiener Akademie, Band 52, 1865 .
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Von Buch , d
’

O rbigny, Q uenstedt, and Oppel . I have given a re
'

surne
’

(pp . 1 81 , 1 82) of the
descrip tions of the lobes and ramifications of the margin of the septa in treating of the

FIG . 1 03 .
—D isposition O f thelobes (L , L

’

, FIG . 1 04 .
—Form o f the subdivisions of the

' FIG . 105 .
—M ould of the disposition

a, a) In C eratites nodosus, D e H aan . lobes ( L ) and sadd les (s) In Ammonitidae. of the lobes (L ,n ,v ) of Phyl loceras.

classification of the AMM O N IT I D zE , and have shown that the points of the foliations are all

directed backw ards towards the winding of the spire, and the convexities all look forward

towards the aperture (as seen in figs . 1 00, 1 02) in

the ramified foliations of the suture-line where
they are folded the elevations are called saddles
and the intervening depressions lobes . In the

C era tites these parts are very simple, as shown in
C era tites nodosus (fig . where the dentated

lobes are seen to point backwards and the rounded

saddles look forwards. Those parts are more com

plicated in A rna l l/i eus marparita lus (fig . and

still more so in P /iplloceras lzelerop /iyllum (fig .

FI G -1 06-

232222xdosgg’
G

bl
o

ézE
X emml “em in which the auxiliary lobes are numerous and w el l

developed . Figs . 1 01 , 1 02 show the disposition

O f the lobes O f this beautiful Ammonite from the Upper L ias .

S econdly
—T he shape O f the aperture and the structure and development O f the

mouth-border of the shel l vary very much in the different groups, and the special form

which the border presents in different Ammonites affords an element of importance in

defining the diagnosis O f genera . T he difficulty which the palaeonto logist experi

ences in O btaining Ammonite shells, or moulds of such, in which the aperture w ith

its border is preserved, has long prevented this anatomical character from being

used in constructing the diagnosis O f the different groups ; at length, however, many

specimens have been found, and w e have ascertained that important differences do exist,
and, perhaps, many more will be discovered by continued researches made along the

same line O f investigation .

In Arietites, as seen in Arietites rotif orrnis (fig . 1 08) and A rieliles ol iusus (fig .

the sides of the mouth-border are simple, and the ventral portion is more or less pro

duced, as indicated by the forward direction O f the ribs in this region
, these folds of the
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shell being formed in fact by the secretion from the mantle during the stages O f growth .

We note likewise in A . ol iusus (figs. 109, and in its allied form A . stella ris, that

FIG . 108 .
—A r ia na? r ol z‘f ormis, FIG . 1 10 . FIG . 1 09 .

—A riezites obtusus,

Sow . Side view . V entral v 1ew . Sow . S I-de v iew .

in these species the structure of the outer lamina O f the shell itself presents remarkable

transverse and longitudinal lines, which form pits or punctations at the angles O f their

intersection, a character not O bserved in other allied species .

In A egoceras the form of the shell varies much, the mouth -border is simple
,
w ithout

lateral processes
,
and sometimes with a ringed contraction near the aperture and a pro

jecting ventral fold . T he shell O f A eg . p lanorl is shows this structure well in one of

the O ldest L iassic forms of this group, and w e see the same repeated in the young

condition O f A eg . H enlepi A . cap ricornus of Schloth (fig .

FIG. l l l .
—A egoceras cap r i FIG . I l l —Ama ltheus cor

cornum, S chloth .
datus, Sow .

In Amal l/zeus the siphonal or abdominal side of the shell, forms in general, a more

or less sharp keel, often with an imbricated edge, which projects forward in a long

pointed process . This is very well seen in Ama lflzeus corda lus (fig . where the

lateral ribs are O bserved bending obliquely forwards towards the aperture, and the keel

when perfect projects forward in a spear-shaped process. In Amal . margarita ius the keel is
headed and prominent, the ribs bending forward in graceful sweeps towards the aperture .

In Ama l . capucins (fig . 1 1 3) the shell is discoidal, and the siphonal area has an edge almost
as sharp as a currier’s knife (fig . the sides are undulated , with falciform ribs

derived from the original form of the aperture, and w ith a projecting ventral process.
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FIG . 1 1 3 .
—Ama ltheas oxynatus, Quenst. FIG . l l 4 . .

—Front v iew .

In H arp oceras, which embraces the true Falcifers O f von Bush, the sickle-shaped ribs
announce a complicated structure of . the mouth-border, w ith a projecting siphonal or

abdominal area
,
and w ith lateral lappets of greater or less extent ; they are small in

H arp oceras serp entinum (fig . in H arp . bif rons, H arp . L evisoni, and long and

projecting in H arp . op a linum. I must refer to the plates of these species, and the

descriptive tex t thereof, for
'many important details concerning the mouth-borders O f

H arp oceras .

FIG 1 1 5 .
—H arp oceras serp enti FIG. 1 1 6 .

— Step kanoceras FIG . 1 1 7 . FIG . 1 18 .

m m, Schloth . D eslongchampszi, D efrance . S tep hanoceras Brailcenr idgzz, showing labial prolongations.

In S lep fianoceras the shell varies in form ; the siphonal or abdominal area is, in

general, rounded and W ithout a keel or furrow , and the lateral ribs terminate in tubercles

on the sides, from whence numerous folds branch out and extend over the abdomen to

join their fellows from the opposite side . T he mouth-border in S lepnanoceras D eslong
cnamp sii consists O f a thick band which encircles the aperture, as in fig . 1 1 6, and, by its

prominence and inflexion on the sides, forms the main lateral portion O f the ribs up to

the tubercles which are prominent in this species. In S lep lian . H umpnriesianum the oral
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mantle around the mouth-border o f the species possessing these fimbriated projections:

A similar structure is likewise found in Lpt. nircinurn, from the Lytoceras Jurense zone .

FIG . 123 .
—

_
Lytaeeras

l
fimbr ia tum Sow . FIG . 1 24.

—P hyl loceras heterbp kyllum, Sow.

In P /iplloceras the involute shell of this group is marked w ith true forward inclined

lines of
.

growth, indicating the presence O f aventral process at the abdominal side of the

mouth-border, and this appears to hav e been the case in the only specimen w ith a fan

shaped body-chamber, P l plloceras li eterop lipllum (fig . which I O btained from the

Upper L ias atWhitby, of which I have given a figure on my P late two thirds natural size .

A remarkable form of mouth-b order has been figured by C ount Miinster under the

name S capnites ref ractas (fig . In this species the abdominal or siphonal area forms a

beak-shaped process, curved downwards towards the aperture, .and the lateral processes

rise into angular projections, producing a curious pentagonal-shaped oral aperture in

this shell .

Fm . 1 25 . FIG . 126 . Fm . 1 27 . Fl a . 1 28 .

Scap hites ref ractus,M unst. L obites delp hmocep ha lus, H auer. Trachyceras A on, M unst.

A still more remarkab le mouth-border is seen in the curious example figured

(fig . 1 26) I ol ites delp li inocep /ia lus, Von H auer, in which the siphonal area becomes

inflated and projects forward as in a Scaphite in a remarkable peak-shaped prominence ;
C ount Munster

,
has figured a remarkable fossil, T racfiyceras Aon (figs . 1 27 , in

which the ornamentation of the shell indicates a singular structure of the mouth-border .

1 Written Aegoceras in error on page 198 .
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T/iird/p .

— If the
‘
structure of the mouth-border shows that Ammonites varied much

in the anatomy of their head, mantle, and arms, the length of the body-chamber affords

another character from which important deductions may be made . T he capacity of this

chamber was doubtless proportioned to the size of the contained animal, as seen in the

N autilus pompilius (fig . 1 29) of our seas, where the Mollusc is represented occupying the

entire body-chamber, the outer margin corresponding to the ventral surface, and the

columellar side to the dorsal surface of the animal . We have here likew ise to note

the position of the tentacles and the place of the hood, which may p robably be the

homologue of the Ap tpcfius. T he septa are likewise seen to be concave towards the

aperture, and convex towards the spire of the shell, and they all are perforated at

the centre by the siphuncular tube, which proceeds from the posterior side of the

C ephalopod to traverse the septa up to the last air-chamber .

FIG . 1 29 .
—Vertical section of the shell of N auti lus

FIG . 1 30 .
—N autilus umbilicatus, p omp ilius . showmg the siphuncle and the situa Fro . l 3 l .

—Section of the shel l

L am . tion of the animal In the last chamber. of N autilus p omp ilms, L inn .

In fig . 1 31 we have a vertical section of the Nautilus shell (fig . T he body

in the section is seen to extend to one half of a whorl, and from the inner side of

each septum we observe a short funnel-shaped process projecting backwards, which

affords attachment to the membranous siphuncle seen fully in sitii in fig . 1 29 . The

length and capacity of the body-chamber vary considerably in the different genera
,
and .

are found to have proportionate dimensions to that of the outer whorl ; this appears

to be constant in several of the groups on which careful observations have been made ; the

difficulty experienced in obtaining specimens in which the body-chamber is preserved

is, how ever, a sufficient reason why more has not hitherto been done in this line of

inquiry .

In A rietites (fig . 1 32) it w ill be observed that the septa are convex towards the

aperture and concave towards the spire, whilst in N autilus w e have seen that the

opposite condition prevails. T he body-chamber in A rietites is likewise very long,
extending from one whorl to one whorl and a half in length .
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FIG
. 1 32 .

—Section of Arietites obtusus, Sow . Showing the siz e of the body-chamber and outward convexity of the septa.

In Aegoceras the length of the body-chamber varies from two thirds of a whorl to an

entire whorl .

In Amaltéeus the body-chamber is short, and varies from one half to two thirds of a

whorl .

In H arp oceras it is about two thirds of a whorl .

In S tepnanoceras it is from one whorl to one and a quarter in length . In

P erisp liinctes from two thirds to a whole whorl, and in Gosmosceras it is about half a

whorl in length . In P liylloceras it is short and
'

wide, and in Lytoceras it is round and

two thirds of a whorl long .

Fourt/i lp .
—T he shell of the AMM O N IT I D ZE is a cone, which is moreor less

'

rol led up

upon the same plane or in a spiral ; and the various turns of the shell or the whorls
,

.as

they are called
,
in general cover to a greater or less extent the preceding whorl ; this

is called the amount of involution O f the whorls, a feature in the diagnosis of the shell

which requires consideration when taken in connection w ith the other features I have

described, as the extent of the involution is found to be generally the same in the different

species of different groups. Some shells, for example, as those of Lytoceras (fig .

are only slightly involute ; and others, like Arietites (fig . have a wide umbilicus
,
w ith

their inner whorls largely exposed ; in others, as Amaltl eus and H arp oceras, the whorls

are much covered by the preceding whorl ; in some species O f P aplloceras they are entirely

enveloped ; and in others the umbilicus is completely closed . This Character, the amount

of whorl involution,
appearsto depend on the angle at which the shell bends round in the

process of growth, and as it appears to be a very constant feature, is of value in forming

a diagnosis of generic characters. O n this subject the R ev . J . F. Blake O bserves
,

1 Ifwe

take any fixed point in relation to the shell—say a point in its surface or in the centre of

its apertures, that point will describe a curve w ith the growth of the shell ; and if this

curve be projected on a plane it nearly forms the well-known ‘

equiangular Spiral ;
’

not exactly, however, because the growth does not begin from a point as it should
, but

from the circumference O f the embryo ; and it has, therefore, been proposed by
1 The Yorkshire L ias,

’

p . 262.
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T he difficulty of finding the Ap tpc/lus in said in the shells to which it belongs w ill

long render this important anatomical character of little practical value as a factor in the

diagnosis of the different groups, and for this reason it has not been employed by

D r . E . M ojsisovics Or by P rofessor N eumayr in the classifications given by them .

T he follow ing classification of the new Ammonite genera was proposed by D r . W

Waagen,

1
and a like grouping has since been published by M . E . Favre .

2

G E N E R A or AM M O N I T E S .

A . Ap tycnus ABS E N T .

Body-chamber short appendage ventral .

Body-chamber short, appendage dorsal .

Body -chamber
“very long, one and a half to two whorls,

mouth border dissimilar .

Body-chamber short, mouth-border falciform,
appen

dage ventral, sculpture Argonautiform.

B . Ap tyc/ius P RE S E N T .

Ap tpcl us undivided .

1 . H orny (Anap tycnus)
Body-chamber long, one to one and a half whorls,

mouth-border with pointed ventral appendage .

Body-chamber from two thirds to an entire whorl,

mouth-border with rounded ventral appendage .

Body-chamber S hort, one half to two thirds of a

whorl, mouth-border with long ventral appendage .

2 . C alcareous,—Ap tyclius N umida , C oquand .

Shell unknown (Sidetes .
7) C retaceous .

1 Ueber die Ansatz stel le der H aftmuskeln beim N autilus und den Ammoniden, P alaeontographica,
’

Band xvii, 5 , p . 1 97 , 1867—1870 .

2 S ur 1a C lassification des Ammonites, ” M . E . Favre, Bul letin de Soc . Geo l . de France,
’

3e série,

tom. i, p . 353, 1873 .

PH YL L O C E R A S , Suess.

Zriassic and C retaceous.

L Y T O C E R A S , Suess.

T rias . Juras . C retaceous.

A R C E S T E S
,
Suess.

Zriassic .

'T R A C H Y C E RA S
, L aul e .

Triassic.

A R IE T I T E S, Waagen .

T riassic and I/iassic .

A E G O C E R A S , Waagen

T riassic and L iassi c.

AM AL T H E US , M ontfort,

T rias” Juras .
, C retaceous .
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Ap tycaus divided (bivalved) calcareous .

1 . Ap tyc/l us, externally furrowed .

Ap tycnus thin,body
-chamber short,mouth-border

falciform
,
w ith pointed ventral process

Ap tycnus thick, body-chamber short, mouth

border falciform, appendage rounded ventral .

Body-chamber short,mouth-border w ith a groove

or enlargement near the aperture, mouth-border

w ith lateral auricles, and rounded ventral appendage .

2 . Ap tyc/ius thin, granulated externally . Body ST E PH AN O C E RA S , Wa agen .

chamber long , mouth-border simple
,
or furnished Jurassic

.

and C reta ceous .

with bands or auricles.

Body-chamber long, aperture narrowed by a P E R I SP H I N C T E S , Wa agen .

furrow,
simple , or provided w ith auricles. Jurassic and C reta ceous.

Body-chamber short, aperture simple, or furnished C O S M O C E R A S , Waagen .

with auricles . Jurassic and C retaceous .

3 . Ap tpclius thick, smooth, and punctated externally .

Body-chamber long, umbilicus w ide ; shell with S IM O C E R A S , Z ittel .

furrows, aperture w ith a ventral nasiform appen T it/ionic z tli e upp ermost

dage . Jurassic strata .

Body-chamber short, mouth-border in general A S P ID O C E R A S , Z ittel .

simple . Jurassic and C eta ceous.

Since the above scheme was proposed many important additions have been made to

the number Of genera . D r . E . M ojsisovics has revised the family A R C E ST I D AB, and

grouped therein several new generic forms discovered by him in the Z lambach und

H al lstatter-strata, and which are figured in detail in his splendid Monograph .

l

P rofessor M . N eumayr, of Vienna, has proposed the genera O lcostep lianus, H op lites,

A cant/ioceras, and S tolicz lraia for certain forms which have been detached from other

genera Owing to the discovery of new characters in these special forms, and D r . Waagen

has proposed the genus P eltoceras for certain forms which he has described in his great

work on the Jurassic C ephalopoda O f Kutch in India .

A s new discoveries are made in the intricate structure of these polythalamous

shells many errors w ill be corrected, omissions supplied, and new genera erected for the

reception of the revised types O f this wonderful assemblage of C ephalopoda which have

been collected from the Secondary (Mesozoic) rocks of the C ontinent of Europe, and from

beds of the same age in A sia . T he C ephalopoda of the C retaceous Rocks of Southern

India have been admirably figured and described : Belemnitida and N autilidae, by H enry

1 D as G ebirge urn H allstatt,
’ W ien, 1 875 .

H AR P O C E R A S , Waagen .

Jurassic.

O P P E L IA , Waagen .

Jurassic, C retaceous.

H A PL O C E R A S , Z ittel .

Jurassic and C reta ceous .
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F . Blanford, E sq . , F.R .S Ammonitidw,
with revision of the N autilidae, &c . ,

by the late

D r . Ferd . Stoliczka ; and the Jurassic Fauna of Kutch, Belemnitidce, N autilida , and

Ammonitidce, by D r . W . Waagen A ll these works are contained in the P ala ontolopia

I ndica , and form part .O f the M em0 1rs of the G eological Survey of India .

I beg .to return my best thanks to H . B . M edl icott, E sq . , F .R . S ,
D irector of the

G eological Survey of India, for a copy of these valuable works so useful to me at

present, and most important to all S tudents of Palaeontology .

Professor A lpheus H yatt published in the Bulletin1 of the Museum of C omparative

Z oology, H arvard C ollege, C ambridge, Mass. , U . S . , a remarkable memoir on the Fossil

C ephalopods contained in the Museum of that C ollege, in which he gave an outline of a

new classification and nomenclature of these fossils .
_

H e states that the Ammonoids

including all the C ephalopods with serrated or foliated septa
, the C lymenia , G oniatites,

C eratites, and Ammonites proper, were separated by the late P rofessor L . Agassiz from

the Nautiloids and
’

D ibranchiate C ephalopods, as a distinct order. For many years past

A gassiz had considered some ofthese groups as natural families, and deemed them capable

of a division into subordinate groups of generic importance . H e imparted this funda

mental idea to P rofessor H yatt
,
at the beginning of H yatt

’

s studies on these interesting

fossils
,
and selected the five genera which are referred to his authority (Arnioceras,

D iscoceras
,
R /l acoceras, &c . ) as examples of the manner in which the subject should be

treated at the time the investigation was recommended to his pupil .

T he materi als in possession of the Museum were all derived from typical European

collections, as those of P rofessors Bronn and de
‘ Koninck, MM . Boucault and D uval ,

the late D r . Krantz, and theMuseum of S tuttgart.

T he position of thefemale A rgonauta in its shelly case, says P rof. H yatt, and of the

N autilus in its shell, show conclusively that the periphery of the whorls of an Ammonite

is the abdominal side, as stated by P rofessors Owen and P ictet. This View , therefore, is

adopted, and the outer side of the whorl is called the ‘ 5
abdominal,

”

and the inner the

dorsal ” side, in accordance with their opinion .

2 7m L ower L ias Ammonites are distributed into four families—P S IL O C E R AT ID E

D I S C O C E R ATI DJE , L IPA R O C E RAT ID zE , D E R O C E R A T ID ZE

T i e M iddle L ias forms are grouped into seven families— L IP AR O C E R AT ID ZE ,
D E R O C E R A ’I

‘
I D ZE , T H Y SA N O ID a

‘

s, D A C T YL O ID ZE , PH YM AT O ID ZE , AM A L T H E O IDAI, C YC L O

C E R A T ID zE .

T/le Upp er L ias species are distributed into the follow ing six families z—D I S C O
C E R A T I D zE , D E RO C E R A T ID E , D A C T YL O ID E , T H Y S AN O ID ZE , PH YM A T O I D E , H IL D O O E R AT ID zE .

In the followmg analysis of this memoir I shall select the most typical examples of

each genus under the name they w ill be described inthis Monograph .

1 ‘ Bu lletin o f the M useum of C omparative Z oology, H arvard C o l lege, C ambridge , vol . i,

N o . 5 , p . 7 1 (N o . 5 bears no date
,
but N o . 4 is dated June, 1865 , and N o . 6 is dated D ecember 26th,
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pilm in the adult are undivided on the abdomen
,
and continuous with the large, single

lateral pilae, which last may be ornamented w ith one or two rows of small tubercles, or

may be bare . Ex . A egocerasp olyni orp/zum, Quenst. (Pl . X L ,
fig .

D E R O C E RA T I D zE .

G enus D E R O C E R A S , Hyatt
—Whorl circular ; pilae depressed ; linear between, and

bifurcated on the tubercles. Tubercles large, prominent, pointed, and in a Single row .

Ex . A egoceras planicosta , Sow , (P l . XXIV) .

L IP A R O C E RA T IDzE .

G enus M I C R O C E RA S
, Hyatt

—Ex . M orocerasp lanicosta A egoceras p lanicosta , Sow .

(P l, XX IV) M oroceras maculaturn, Young and Bird e poceras cwricornus, Schloth.

G enus AN D R O G YN O C E R AS , Hyatt
— T he sides of the adult whorl slope outward and

are ornamented with pilae, usually single, and set w ith two rows of tubercles . A bdomen

narrow . T he large pilae of the young are split into smaller pilae on the abdomen of the

adult
,
but usually retain the characters of M oroceras until a late period of growth .

Ex . A egoceras lteterOpenum,
Y oung and Bird e y . lly l ridum,

d
’

O rb . (P l . XXXVI) .

G enus L I P A R O C E RA S , Hyatt
—This genus differs from both of those previously

described in the greater breadth of the abdomen, the greater increase of the radii of the

spiral, consequently smaller number of whorls and the larger size of the spec1es . Ex .

Aegoceras H enlepi Aeg . stria tum, R einecke ; A eg . B ecnei, Sow . (Pl . XXXIII) .

D E R O C E R A '
l
‘
I D zE .

G enus D E R O O E R AS , Hyatt—Ex . D eroceras D avoeie g. Bavosi, Sow . (P l . XXXI,
fig . D eroceras densinodum= A epoceras densinodum, Quenst. (PI. XXXVIII, fig .

D eroceras armatum=A epoceras armatum, Sow . (PI. XXVIII, fig .

G enus P E R O N O C E R A S , Hyatt
—Abdomen depressed ; pilae flattened ; linear between

the tubercles usually but not invariably bifurcated by the tubercles on the sides, though

invariably bifurcated on the abdomen. Ex . Step /aanoceras fibulatuni , Sow. , and S tep /i .

subarmatum,
Sow . both are Upper-L ias species .

T H Y S AN O ID AQ.

This family includes the Fimbriati, L igati, and H eterophylli, which agree in the

foliaceous character of the septa .
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G enus T H Y SA N O C E R A S , Hyatt
—Abdomen rounded ; whorls exposed ; amount O f

involution about one third of each interior whorl . Ex . Lytoceras fimbriatum, Sow .

(P l . XL IV) .
G enus R H A C O C E RA S , Agassiz .

—Abdomen rounded ; sides of the whorls flattened ;
envelopment extends about two thirds over each of the interior whorls, or entirely

encloses them, covering up the umbilicus . Ex . P lplloceras L oscombi, Sow . (Pl . X L ,

fig . Aegoceras Il ea
'

, Q uenst. (P l . XXX IX,
fig .

D A C T YL O I D zE .

This family includes the P lanula ti and part of the M acrocepna li .

G enus C CE L O C E RA S , Hyatt
— P iles on abdomen bifurcated ; lateral pilae single

,
or

bifurcated w ith one external row of tubercles on each ; the young flatter than the adult ;
the first two whorls smooth, the others tuberculated . Ex . Aegoceras p ettos, Quenst.

(P l . XXXVII, figs. 5

P H YM A T O I D ZE .

G enus P HYMA T O C E R A S , Hyatt
—Abdomen rounded or flattened, never acute ; no

channels in the adult. Young smooth on the first or second whorl, tubercles appear on

the second or third, and, gradually dividing, spread themselves out upon the abdomen as

bifurcated pilae, which disappear on the borders of the channels . Keel makes its appear

ance at an early age . Ex . P /ipnzatoceras robustum, H yatt.

G enus H AM M AT O C E R A S, Hyatt
—Abdomen rounded or acute, always keeled, but

never sulcated . P iles prominent and straight. Envelopment extending over one half the

width of the sides
,
or covering only the abdomen of each internal whorl . T he two

species cited are H . insigne, Schubl . , and H . variatile, d
’

O rb . these
,
however, are found

only in the Jureuse-zone of the Upper L ias, and not in the L ower L ias, as our author has

placed them .

A M A L T H E O IDE .

G enus P L E URO C E R A S
, Hyatt

—Abdomen flat
,
w ith keel and channels well-defined ;

keel crenulated ; channels vary from obsolete to deep and well-defined . P ilae swelling

below, tuberculated genicular bend prominent. Tubercles lateral, arranged along

the line of envelopment . Umbilicus open . Ex . Ama lt/teus sp ina tus, Brug . (P l . L ),
the other species cited by our author P . H awskerense, costatuni , &c .

,
are mere varieties

that well-known species of Bruguiere .

G enus AM A L T H E US
, M ontfort—Abdomen acute, keeled, and channelled ; whorls



236 T H E L IAS AMMONITES .

compressed . Keel crenulated and well-defined . Umbilicus O pen, whorls exposed, or

only partially involuted . Ex . Amaltneus margaritatus, Mont. (P l . XL IX) ; the other

forms named are all varieties of Montfort’s capital typical species.

C Y C L O C E R A T ID ZE .

This family is remarkable for containing species which, on one side, ally it with

L I PAR O C E R AT I D E , and, on the other, w ith H I L D O C E RAT ID ZE . T he form is more com

pressed than the former, and the tuberculations of the piles separate it from the latter .

G enus P L A T YP L E UR O C E R A S , Hyatt
—Abdomen nearly as broad, or broader than the

dorsal side of the whorl . P ilae single, tuberculated, and extending across the rounded

abdomen . Septa minutely divided by minor lobes. Ex . A egoceras la
‘

tecosta , Sow .

(P l . XXXII, fig .

G enus C Y C L O C E RA S , Hyatt
—aAbdomen rounded or keeled, not so broad as the dorsal

S ide of the whorl . P ilae s ingle, tuberculated, and not extending across the abdomen in

the keeled species, young smooth for the first two or three whorls, then becoming ribbed .

Ex . A egoceras na irin
'

, Schloth . Aegocer . Va ldani
, d

’

O rbig . (P l . XXXVIII, figs. 1

G enus T R O P ID O C E R A S , Hyatt
—Abdomen invariably keeled, much narrower than the

dorsal side of the whorl . P ilae single, smooth, or tuberculated in the same species, do

not extend across the abdomen in any species. Y oung smooth for one or two whorls,
keel and piles appear simultaneously . Ex . H arp oceras M asseanum,

d
’
O rb .

Upp er L ias .

D I S C O C E RA T I D ZE .

Opliioceras L ecesguei, d
’

O rb . H arp oceras L ecesguei, d
’O rb .

D E R O C E RAT ID E .

D eroceras subarmatum, Sow . S tep lianoceras sul arma tum, Sow .

D A C T YL O ID ZE .

C celoceras Grenouilloua’ii, d
’

O rb . A egocerasp ettos, Quenst. (Pl . XXXVII, figs . 5

G enus D A C T YL I O C E R A S , Hyatt
—Abdomen equal in breadth, or less l n WIdth than

the back, instead of being broader than, or equal in breadth to the back, as in the pre

ceding genera . T he lateral pilae in the adu lt are smooth, and invariably single ; the

abdominal pilae may be either bifurcated or single . Ex . S tep lianoceras commune, Sow .
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1 . A R C E ST E S , Suess. 5

2 . D I DYM I 'I ‘E S , M ojsisovics . 6

3 . L O BI T E S , _
M ojs. 7

4 . P T Y C B I T E S
, M ojs . 8

II . T R O P IT ID zE .

9 . T R O P I T E S , M ojs . 1 2 .

10 . T R A C H Y C E R A S , L aube , 1 3 .

1 1 . C H O R I ST O C E R A S , M ojs.

III . L Y T O C E RA T ID ZE .

1 4 . L Y T O C E R A S , S uess . 1 7

1 5 . H A M I T E S
,
P arkinson . 1 8 .

1 6 . TUR R IL I T E S
, L amarck .

T H E LIA S AMMONITES .

I . AR C E S T ID E .

IV A E G O C E R A T IDZE .

AE G O C E RA S , Waagen .

A R IE T I T E S , Wa ap .

H ARP O C E RA S
, Wang .

O P P E L IA , Waap .

H APL O C E R A S
,
Z ittel .

S T E P H AN O C E R A S , Waap .

C O SM O C E RA S , Waay .

AN C Y L O C E R AS ,

BA C UL I N A , d
’ O rbie.

S IM O C E R A S , Z itt.

P I N A C O C E R A S , M ojs.

SA G E C E R A S
, M ojs .

A M AL T H E US
,
M ontf ort.

S C H L O E N BA C H I A , N eumayr .

R H ABD O C E R A S , Suess .

C O C H L O C E R A S , H auer .

BA C UL IT E S , L amarck .

P H Y L L O C E R AS , S uess .

N O TE .

—The diagnoses of the families are here given in abstract from P rof. N eumayr
’

s work .

Shell smooth or provided with transverse folds, ribs, or longitudinal lines . T he wrinkle

layer (Runzel-schicht)
1 present in the more ancient forms ; the lobes consist mostly of

short, abruptly interrupted lines, seldom (only in Sayeceras) granular. Mantle-impression,
in the forms from the Trias

, w ith more or less Contraction around the mouth-opening
1 T his w ord has no equivalent in the E ngl ish language, but it clearly means the wrink led marginal

layer of the mantle o f the M ol lusc, which formed the lobe-lines of the septa, and imparted such an

important

I . Familu.
—AR C E S T ID 2E , M ojsisovics .

character to the shel ls of the Ammonitidae .

P E R I SPH I N C T E S , Waay .

O L C O S T E P H AN US , N eumayr .

S C A P H I T E S , P arkinson .

H O P L I T E S , N enm.

A C AN T H O C E R A S, N enm.

S T O L I C Z KA IA , N enm.

C a l oonsas, L e
’

vez
’

llé .

H E T E R O C E RA S , d
’
O rézy.

P E L T O C E R AS, Wang .

A S P I D O C E R A S , Z iit.
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which is seen on the mould of the body-chamber
, but is seldom visible on the chambered

portion of the shell . H orny Aptychus probably present in A rcestes, certainly in Amal

t/wns, for the other forms doubtful .

G enus A R C E S T E S , Suess Shell in general smooth, seldom w ith longitudinal lines

body-chamber long, from one to one and a half whorls . Spiral increase moderate strongly

involute ; mouth-opening contracted, either by an eversion of the shel l, or through a

thickening of its inner lamina around the border . L obes strongly incised , so that the

saddles consist of a small stem
,
with numerous approximated horizonta l branches, from

which other bifurcations proceed . T he umbilicus is often closed by shelly eversion .

D r . Ed . v . M ojsisovics divides the genus into the following groups z— Extra-labiati,
S ub-labiati, Bi-carinati, C oloni, Intus-labiati, G aleati, and Sub-umbilicati, al l of them

characterised by more or less modified body—chambers of the full-grown individuals, and

by a contraction of the umbilicus
,
frequently entirely occluded by a callosity . All these

forms are accurately figured from perfect specimens in his splendid Monograph .

1

T he typical A rcestes belong to the Trias . T he Species number about 1 30, and the

Muschelkalk contains some highly developed forms. I cite three well-known species

as types of this genus : A rcestes sub-umbilica lns, Bronn, A rcestes Gaytanz
'

, Klipstein,

A rcastes Joh nna-Austria ,
Klipstein .

G enus D I D Y M I 'I ‘E S, v . M ojs .
— G eneral form and length of chamber as in the preceding ;

shell provided w ith folds and w ell-defined lines of growth through the whole length of

the body-chamber up to the mou th-border there rises upon the convexity of the

inner side of the shell a median ridge (normal line) . T he whorl is contracted near the

mouth . T he lobe-line is formed by a few pairs of small incised saddles which frequently

alternate w ith single saddles. T he radial lines of grow th on the shell, the median

ridge on the ventral surface, and the peculiar arrangement of the lobe-line distinguish

D ia
’

ymz
’

tes from A recales . A ll are collected from the Noric stage or division (N orische

S tufe) of the Trias, near H allstatt.

G enus L O BI T E S , v . M ays
—In the general form and length of the body-chamber it

agrees with A rcestes and Shell w ith transverse folds

which are abundantly intersected w ith fine longitudinal lines . T he

last whorl takes on frequently a shape different nearthe form of the

internal cast, and not unfrequently close
'

s
w

the
‘

umbilicus w ith a

callosity . Most of the species are found in the Triassic beds

(C arinthian division) with L obites ellz
’

p tz
’

cns at R othelsteins. I have

cited as a typical example (fig . 1 33) L abiles H auer
,

rm . 1 33 .
-Lobz les

from that locality . demanocop ham .

1 Das G ebirge um H all statt,
’

4to .
,
w ith 70 plates, Wien , 1875 .
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Genus P T Y C H IT E S , n. M ays
—In its general form and length of the body-chamber it

resembles Arcestes, but differs from that group in the structure of the lobes . The

external lobe is very shall ow, the external saddle very short, the first lateral saddle is, on

the contrary, very high ; the saddles are indented, and show an appearance of a. branched

formation . T he smooth shell is covered w ith straight or winding radial fo lds. The

species are al l Triassic . Ex . P éucnites S tudent,H auer
, P ipe/cites D onta

'

anus, H auer .

G enus, P IN A C O C E R A S , n. M ay
'

s— Shell small
,
with a high mouth-opening, surface

smooth
,
rarely with any elevations thereon body-chamber from one half to two thirds of

a whorl long . M outh-border with short lappet-formed processes on the ventral side .

L obe-line distinguished by the presence of an additional external lobe . T he species . are

al l Triassic . Ex . P inaeoceras imp era z
‘

or
,
H auer

, P z
'

naeoe . D aonz
’

cum,
Mojs.

G enus SA G E C E R A S , v . M ays
— In the form of the shell and length of the body

chamber this genus is nearly related to P inacocem s . It is distinguished from it by the

structure of the wrinkle-layer
,

”
the form of the lobes

,
and the direction of the lines of

growth on the concave part of the shell . The wrinkle-layer is granular
,
as in N a utilus,

and does not consist of long lines and threads as in other A rcestz
’

da’
. T he saddles are

small, strongly marginate , or linguiform ; the lobes symmetrical w ith simple conical

indentations, single or double ; there are three lobe groups as in P ina coceras. Three

species belong to the P ermian formation, S ay . H auerz
'

num , Kon . , Say. O nealqnyanum,

Vern . , Sag . p rimas,Wang , the others are found in the Triassic rocks, S ay . Gabba
’

, Mojs.
,

Sag . H aidz
’

ngerz
’

,
H au . , Say . Waltem

'

, Mojs , Say . Z zymondyi, M ojsf

G enus A MAL T H E US , M ontf ort— S iphonal side of the shell sharpened or keeled ; ribs,
when present, flexed forward, and ending in a granular (fig . 1 35) or plaited ridge or keel

(fig . 1 34) the external shelly lamina in some species develops fine spiral lines ; body

FrG . l 34 .
—Ama ltlzeus marg aritatus, Mont. FIG . 1 35 .

—Ama lthea s corda tus, Sow .

chamber short ; one half to two thirds of a whorl . Mouth-border simple, ventral portion

ending in a long projecting process . L obe-line extremely ramified, the siphonal lobe
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G enus T RA C H Y C E R A S , L aube—Body-chamber short, from one half to two thirds

of a whorl in length . T he sculpture interrupted on the ventral surface (fig . In

FIG . 139 . FIG . 140.

Trachyceras A on, M unst.

some species there is a deep median furrow,
at which the ribs w ith their tubercles end .

T he mouth-border has a short ventral process. A l l the species are Triassic . Ex .

Traclzyceras Aon, M iinst. (figs. 1 39 , Track. oinodosum,
H au .

, T rack. A ttila , Mojs.

G enus C H O R I S T O C E RA S , H auer .
—This genus is nearly allied to the preceding . T he

,

body-chamber is short ; the lobes are very slightly incised . T he inner whorls have

their sculpture interrupted on the ventral surface, whilst on the last whorl it extends

uninterruptedly across the abdomen . T he structure of the lobes shows a persistent

relation to an older type, whilst in the sculpture on the ribs there is an evident
inclination towards the Zraeng/ceras type . A ll the species belong to the Trias formation .

Ex . C lioristoeeras decoratum, H auer
, Odor . noricum,

Mojs. , G/ior . naslur iium
, D ittm.

G enus R H ABD O C E RA S , II auer .
-Staff-shaped and tubular, w ith expanded mouth, and

w ith a transverse ring-like sculpture and simple bent lobes ; the genus is very little

known,
and probably connected with G/ioristoceras, to which it stands very near. R .

Suessi, H auer.

Genus O O C H L O C E R AS , H auer .
—The whorls are screw-shaped, w ith continuous ribs

and simple bent lobes. This form is also near to C liorisioceras it is found in the Trias

beds at Z amblach and Salzkammergut. Goon]. Fisoiieri, H au.

III . Family—L YT O C E RAT ID E , N eumayr .

This family includes several groups which differ much from each other as regards their
external form, but which nevertheless appear to have a close relationship in their
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internal structure . They are characterised by having a short body-chamber, about

two thirds of a whorl in length, a simple mouth-border slightly produced on the

columellar side ; but in al l the other features there is a w ide difference of structure .

This family includes the typical groups Lytoceras and P fiylloceras, and others which

differ much from them in external form,
as H amiles, T urrilites, and B aculites .

T he Ap lucnus appears to be absent in this family ; at least, it has not as yet been

found .

G enus L Y T O C E R A S , Suess— Shell discoidal, more or less flat umbilicus large and open

involution slight, whorls round, only slightly embracing each other around the spire .

Body-chamber two thirds of a whorl in length ; mouth-border simple
,
w ith inter

mittent contractions and prominent fimbriae ; columellar side w ith a lappet which

rests on the preceding whorl ; the ventral and lateral sides w ithout any prolongation .

T he sculpture and lines of growth parallel w ith the mouth-border ; near the spiral suture

they bend a little forward . Sculpture feeble
, consisting mostly of small radial lines, and

intermittent contractions of the shell
,
w ith corresponding fimbriae or prominent fringed

ribs at certain intervals of growth (fig . Suture line very complicated . L obes few,

much branched ; lateral lobes and saddles divided into small

uniform symmetrical digitations ; only two lateral lobes ; and a

large co lumellar lobe covered by the former whorl . N o Ap tycnus

has as yet been found .

This genus commences in the Trias. Ly l . M orlol i, H auer ;

Ly l . sp ficerop liyllum, H auer I/y l . p a lens, Mojs .

It is represented in the L ias formation by l y locerasfinzl r io

tum
,
Sow . (fig . By Ig l . C ornucop ia , Y oung ; M l . Jurense,

Z itt Int. nireinum,
Schloth . and Ly l . lorulosurn, S chubl .

rm . 14 1 .

Ly l . E uclesianurn, d
’

O rb . ,
in the Inferior Oolite . By l y l . Adela ,

Ly l ocerasfimbfl atum, SOW

d’O rb . ,
in the Kelloway . In the C retaceous rocks by Ly l . D uva l ianum, d

’

O rb . Q t.

H onora l ianum, d
’

O rb. Lyt. suofimoria tum,
d

’

O rb .

D r . W aagen1 has figured and described L ytoceras reau, Waag ,
from the middle

Oolite of Kntch,Western India, which is nearly allied to Ly toceras E ua
’
esianum,

d
’

O rb . it

is a magnificent specimen 1 1 % inches in diameter, w ith thirty fimbriae on its last whorl .

G enus H AM I T E S , P arkinson—W ith reference to the C retaceous forms hav ing a conical

shell bent in one plane or more w ithout the bends being in contact
,
P rofessor N eumayr

remarks that a spiral curve of a particular curvature does not give sufficient data for

the establishment of a distinct genus . W ith this view the recognised genera A nisoceras,
A ncyloceras, Ba culina

, H amulina
,
H elicocerus, P lyc/ioceras, and Toxoceras, where the

‘ Palaeontologia Indica, Jurassic Fauna of Kutch .

’

pl . viii, p . 36, 1875 .
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curvature receives many modifications, and exists in some of the examples in more than

one plane, are al l suppressed, and the whole series is reduced to the single genus H amites,

which , in the primary significance of the word, implied a conical straight shell, as

H amites elegans, d
’

orb . (fig . bent in one plane, w ithout the bends being in

FIG . l 42 .
—H amztes elegans, d

’
O rb .

contact. The suture-line is divided into six lobes the upper lateral lobe always, the under

lateral mostly, divided into pairs of branches.

G enus TUR R IL IT E S
, L amarck .

—Under this genus P rofessor N eumayr classes B elica

ceras (fig. with an open spiral not in one plane, and H eteroceras, with a closed
spiral only in the earlier stage of growth . In Turrilites (fig. 143) the suture-line is

FIG. l 43 .
—Turr ilites ca tenatus , d’O rb. FIG . 1 44 .

—H elicoceras R ober tsoni, d’ O rb.

divided into six lobes, each formed of a single pair of digitations . The ventral lobe

formed of a pair which are a little longer or shorter than the lateral .

G enus BAC UL I T E S , L amarck—This genus connects, according to P rofessor N eumayr,
Lytoceras with H amiles in the structure of the principal lateral lobe . Baculites

(fig . 145) has a straight conical shell . Mouth oval or compressed, provided on the ventral

FIG . l 45 .
—Baculites ancep s, Lamarck .
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IV . Familu.

-A E G 0 0 E R AT ID E , N eumayr .

This family includes a considerable“

number of Ammon ite groups which have w idely

different forms and affinities, so that it is almost impossible to give a general description

of the family which shall be correct and comprehensive at the same time .

T he lobes present a great variety of ramified figures ; the suture-line is in general

complicated ; the siphonal lobe large , and the 5principal lateral and secondary laterals

attain considerable dimens10 ns.

T he siphonal or ventral area is in general round and well developed in some there

is a keel with lateral channels more or less deeply grooved ; in others the shell is flattened

and discoidal, w ith a w ide O pen umbilicus ; or it is round and inflated, with highly involute

whorls and a small umbilicus, sometimes nearly occluded by the last. In the presence

of so much diversity in form and structure this family is subdivided into three sections

I . A E G ocnaA 'r I 'rE s .

—A eyoceras and A rietites .

II . H AR P O C E R AT I 'I ‘E S .
—H arp ooeras, Opp elia , H ap loceras .

III . ST E PH AN O C E R A T I T E S .
-S le

,
nnanoceras, C osmoceras, Aneyloceras, B a culina

,
S imo

ceras, P erispninoles, O lcoslepnanus, Soapnites,
-H o

,
nliles, Acant/zooeras, S loliczkaia,

C rioceras, H eteroceras, P el loceras, Awia
’
oceras .

G enus A E G O C E R A S , Waay .
— T he fo rm of the shell in this genus is very variable ; it

is flat and discoidal, with a w ide umbilicus
, or round and involute with a small umbili

cus in some shells the ventral side is convex and enlarged, and the sides highly orna
mented with ribs, tubercles, or elongated spines ; in other species the sides have simple
folds or undulations, as Aeg . Jamesoni, Sow . (P l . XI, figs . 4—6) and some are smooth,

FIG . 1 49 .
—Aegoceras cap ri FIG . 1 50.

—A eyoceras D anni,
aornum, S chloth . Sow .

as A eg . p lanorbis, Sow . (Pl . XIV,
figs. 1 The ventral side is in general round,

as Aeg . cap ricornum, Schlot. (fig . and A eg . D ann i, Sow . (fig . sometimes it
is grooved by a median channel, which interrupts the passage of the ribs from the right
to the left side of the shell, as is especially the case in A eg . anyula lum,

Schlot. (P l . XIV,
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fig . 6) and Aeg . Unarmassei, d
’O rb . , (P l . XX,

figs. 2, In al l the species a keel is

absent
,
and there are no lateral longitudinal channels in the siphonal or ventral area.

T he body-chamber varies in length from two thirds to an entire whorl . T he mouth

border is simple ; the edge has sometimes a thickened withdrawn lip and a ventral

prolongation , and in A eg . p lanorois there is a contraction near the aperture
'

(P l . XIV,

fig . with no lateral auricles. T he Anap lyc/ius is horny, thin, and bivalved (P l . XIV,

fig .

T he lobe-line ismuch ramified, and the lobes In general are very complicated . There is

a highly branched principal lateral, a smaller lower lateral , and the siphonal lobe, less than

the principal lateral, ends in two divergent branches. There are several small auxiliary

lobes near the suture, which are concealed by the involution of the spire, as in

A eg . Gnarmassei, d
’

O rb . (Pl . XX) . This genus may be naturally divided into four

sections

First S ection—P S IL O N O T I .

Sides smooth, or w ith undulated folds or straight ribs ; suture-line simple ; ventral

area round and smooth . A eg . p lanorbis, Sow . ; A eg . Jonnsloni, Sow A eg . torus,

d’O rb . A eg . intermedium, P ortlock ; A eg. B elclieri
,
Simp . ; A eg . liassieum,

d
’

O rb .

All these forms are found in the P lanorbis zone of the L ower L ias.

S econd S ection—AN G UL AT I .

Sides covered with sharply flexed ribs, interrupted on the ventral area by a channel

more or less developed . A ep . angula lnm,
S chl . Aeg. C /i armassei, d

’

o rb . A eg .

catenatum, Sow . ; A eg. l acunatum, Buck . ; A eg . Boucaul l ianuni , d
’

O rb .

A ll these forms, the two last excepted, are from the Angulatum
-zone of the Lower L ias .

Tnircl Section—AR M A T I .

Sides w ith numerous ribs, many of which develop tubercles or elongated spines ;
in some forms they are absent. A eg . D ancei, Sow . A eg . p lanicosta , Sow . ; A eg .

Bircnii
, Sow . A eg. armatum, Sow . A eg . Taylori, Sow . ; A eg . densinodum, Quenst

A eg . orevisp inum, Sow . A eg . Va ldani, d
’

O rb . ; A eg . M augenesti, d
’
O rb .

A eg . p lanicosla and A eg . Biro/i ii are from the Upper Bucklandi beds of the Lower,
and all the others are from the Jamesoni-zone of the Middle L ias.
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Fourta Section— IN VO LUT I .

Shell highly involute inner whorls sometimes almost entirely concealed . Shell during

middle age often undergoes a great change of form,
and the involution become less and

the umbilicus widens . A eg . H enleyi, Sow . ; A eg . striatum
,
Reinecke ; A eg . B ecnei,

Sow . Aeg . curvicornum,
Schloenb . A eg . p ettos, Quenst . A eg . neleroyenes, Young .

A ll the forms of this section are from the H enleyi zone of the Middle L ias.

This genus begins in the Muschelkalk zone of Arcestes S tuderi with A eg . incul luni ,

Beyr . , A eg . P a lmai, Mojs. , and became extinct in the Middle L ias.

G enus AR I E T I T E S , Waag .
— Shell discoidal, w ith a w ide umbilicus ; the sides of the

whorls covered with
“

straight simple ribs, which often have tubercles developed on them

FI G . [5 1 .
—A r ietites r otif ormzs, FIG . l 52 .

—A r z
'

etites obtusus, FIG . 1 53 .
—A r ietites FIG . l 54 .

— Section of Ar ietites

ow . Sow . S ide. obtusus, S ow . Front . obtusus, Sow .

near the ventral angle, as seen in A rietites rolif ormis (fig . 1 51 ) and especially in P I. IX .

In all the species the keel is large and prominent
,
and accompanied by two lateral

channels (fig . T he mouth-border is simple, scooped away on the sides, w ith a long,
projecting, ventral process. T he body-chamber is from one to one whorl and a quarter

in length .

T he lobes are very characteristic (A rietites bisulca tus, Brug . , P l . III, fig . T he

siphonal lobe is nearly as deep as it is broad
,
and the union of itswall with the siphuncle

is nearly in the middle of its depth . T he principal lateral lobe does not reach to half its

depth, and is sometimes as broad as it is deep . The lateral saddle rises above all the others,
and stands upon the ground of the principal lateral lobe in general double the height of

the outer saddle . T he lower lateral lobe is likewise much broader than deep , and the

columellar saddle is so small that it does not reach to half the height or breadth of the

lateral saddle, and ends in
,

two branches.

T he Anap tyc/i us is thin , horny, and undivided ; in some species is bell-shaped . I

have found it so in Arietites semicostatus, Young and Bird ; also in A riel . stellaris, Sow .
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IN FE R IO R O o L I 'rE .

H arpoceras M urchisonae
,
Sow . H arpoceras Sowerbyn ,

M ill .

T essonianum,
d
’
O rb. E dwardianum, d

’
O rb.

G enus O P P E L I A , Wang
— Shell discoidal and highly involute umbilicus very

small ; whorls much elevated . Ventral edge either more or less acute, or rounded, on
different portions of its extent . Sculpture slightly falciform

,
with a double set

of ribs on the sides. Body-chamber sometimes ribbed
,
neither keeled nor angular ;

from one half to two thirds of a whorl in length . Mouth-border -falciform, sometimes
w ith auricles, always having round external lappets . S iphuncle large

,
with a calcareous

sheath . Ap tychus thick, calcareous, bivalved, and folded . Adductormuscles situated near
the border of the shell in the lower half of the whorl . Suture-line extremely ramified .

Siphonal lobe mostly shorter than the principal lateral, which is large and much branched .

T he second lateral is in like manner well developed, and there are several large auxiliaries

between the second lateral and the umbilicus. L obe-bodies small
,
with almost parallel

borders ; lateral lobes unequally branched . T he genus Opp elia appears first in the

L ower Oolite
,
zone of C osmoceras P ar/cinsoni, as Opp elia subraa’ia la , Sow . and the last

representative of the group, as far as our know ledge at present extends, is in the Upper

Jura of Stamberg, where a considerable number of different forms are found .

T he English species of this genus are not numerous. Opp elia subraa
’ia la , Sow . ,

from
the Inferior Oolite , is a good example . D r . Waagen has figured a number of beautiful

forms of Opp elia , amounting to twelve species, from the G olden Oolite of Keera H ill,
near C haree, Kutch, and other higher Oolitic Beds. Opp elia subcoslaria , Opp .

, closely

resembles the European Opp . subra a’ia la , not only in form, but even by similar varieties,
as in Europe, in the same stratum (Waagen) .

Genus H AP L O C E R A S , Z ittel . —T he forms included in this group have been separated

from the genus Oppelia , as they present certain characters in common by which they

differ from the typical lines of that genus ; they are al l distinguished by a narrow umbilicus,
a smooth surface

,
marked w ith fine lines of growth, like H apl .

ooliticum, d
’

O rb . ,
from the Inferior Oolite, w ith its thin undivided

falciform sculpture passing round the shell . Sometimes there

are a series of straight parallel ribs at intervals, as in H ap l . ligatum,

fig . 1 56 , between which a number of very fine, undivided, smaller,
and thinner folds are placed . The ribs are not bifurcated in this

genus, and there is neither a keel nor a channel in the siphonal

area . T he body-chamber is short and the structure of the

FI G . 156 .
—H ap loceras Ap lgc/ius unknown . T he number of the lobes is variable . In

hym m
’
d

’mb‘

addition to the siphonal lobe and the principal and smaller laterals,
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there are from two to four auxiliaries present. T he ramifications of the principal laterals

are not symmetrically divided and in the forms from the Neocomian strata the lobes have

a more simple structure
"

than in those found in the Upper C retaceous . This genus has

a very w ide stratigraphical range from the L ower to the Uppermost stages of the Jurassic

series, and likew ise in the Neocomian and Upper C retaceous formations.

G enus S T E P H AN O C E R A S , Wang — T he general form of the shell is very variable in this

genus the ventral side is in general large and round
,
without keel

,
border, or channels .

T he sculpture is often highly ornamental . From the suture rises a short, stout rib,

which often ends in a tubercle at the middle of the side . From the tubercle two or three

smaller ribs arise, which pass over the ventral surface and unite with their fellows from

the Opposite side . Sometimes the tubercles are w anting, and a number O f fine encircling

ribs make up the entire sculpture .

T he mouth-border is O ften provided with broad lateral lappets, which are produced

and inflected, as in S lepnanoceras B rae/tenria
’

gii (fig . where they are very con

spicuous, and O ften well preserved .

FIG . 1 57 . FIG . 1 58 . FIG . 1 59 . FIG. 1 60 .

S l ep hanoceras Blagden i, Sow . S l ep kanoceras Brackenr idgn , showing labial pro longation.

In S lep /l . Blagcleni (fig . and S lepn. H ump /triesianunz, the mouth is encircled by
a thick band, from whence the strong ribs in these species is derived . T he body-chamber
is from one to one and a quarter whorls in length . T he suture-line is much ramified .

T he siphonal and principal lateral lobes are nearly of equal length ; the lower lateral is
much smaller, and there are several branched auxiliaries. There is considerable diversity
among the species. T he genus S l ep nanoceras appears to have a certain family relationship

with the sub-group Involuti ofthe genusA egoceras O f theMiddle L ias . Many characteristic
species appear for the first time in the Upper L ias, as S lep /z . annula lunz, Sow . (fig .

and S tep /i . commune (fig . w ith S tep/i . crassum, S tep hfibula lum,
and S lept . H ollandrei,

all from the same beds . T he zone O f S lepn. H ump /zriesianum,
Inferior Oolite , is one great

depository of the species both in France and England . We have the following list
therefrom
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FIG . 1 6 1 .—Step hancceras annulatum Sow . FI G . 1 62 .
—Step lzanoceras commune, Sow .

S tephanoceras Bracken ridgn ,
S ow . S tephanoceras D eslongchampsn, d

’

O rb.

Brocchi, S ow . G ervill ii
,
S ow .

Brohgniarti, Sow . H umphriesianum, S ow .

coronatum, Brug . S auz ei, d
’
O rb.

Blagdeni, S ow . linguiferum, d
’

O rb.

T he group which S lep nanoceras macrocep halurn,
Schloth . , represents, appears to stand

apart from the preceding forms, for all these shells are characterised by their globose

figure, arising from the extreme involution of the shell, by the narrowness O f the umbilicus,
w ith its steeply-inclined walls, and remarkable lobe-line . The siphonal lobe is extremely

long, and much broader, but not longer nor extending more downward than the principal

lateral ; the second lateral is smaller and reaches to the umbilical border . Such is the con

dition O f the lobes in S tep /ran . inocliolare
, L lwyd . T his group has very few species in the

European rocks . They all occupy a very limited horizon, commencing with S lepnan .

macrocep nalurn in the C ornbrash O f England, and from the same horizon in G ermany .

They are found likewise in the Kelloway Rock, and in the dark clay bed which lies above

the Kelloway , and belongs to it, at the base of the Oxford clay .

T he Indian species are numerous and well preserved
,
twenty-three species having been

figured and described from the Kachh Jura of C utch, by D r . W . Waagen .

1 Of these

species those identical w ith Europeanforms occupy also in Kachh, as in Europe
“

,
the true

VIacrocephalus
-beds .

’

T he other species, however, range from the uppermost beds of

the P achum-group up to the Kuntkote sandstone
,
i . e . from the highest beds of the Bath

to the uppermost beds O f the Oxford-group
,
each of them keeping in the meantime strictly

to its own layer .

Long since it was apparent that the group of the M a crocep nali was one of themost

important among all the Jurassic Ammonites, not only because they characterised a well

defined horizon in the European Jurassic series, but also because very nearly allied forms

had been found over the whole world and it was to a certain degree supposed that these

also ought to signify about the same geological time, indicating for the beds in which they
1 Jurassic C ephalopoda P alaeontologia Indica, p . 108, 1 875 .
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Oolite of France and England we find Ancgloceras annula lum
,
d’orb . in G ermany

Ancyl . oacula lum, Quenst . and in the Kelloway Rock O f England we have a third species,
A ncyl . C alloviense, Morr . It is in the C retaceous rocks where this genus attains its chief

FIG . 1 66 .
—Ancyloceras M at/zerowianum, d

’
O rb.

development. Ancgloceras M a lneronianum
,
d

’

O rb . (fig . is from the Upper Neocomian
,

and Ancyloceras P uz osianum,
d

’

O rb . (fig . is from the L ower Neocomian .

FIG . 1 67 .
—A ncg loceras Puz osianmn, d

’
orb.

G enus BA C UL IN A ,
d

’

O rbigng .
—Shell straight, with a surface destitute O f ornamenta

tion . B aculina resembles Baculites except in the lateral lobes being single-pointed .

G enus P E R I S P H I N O T E S , Wang —Shell in general discoidal, with a wide umbilicus and
'

a round ventral edge . T he sculpture consists of straight or oblique ribs, inclined forward,

FIG . 1 68—P erisp hinctes M artinsi i , d
’O rb.

in general polytomate (much divided), and without tubercles. Mouth-border simple or

with auricles a circular contraction visible on the shell near the outlet at certain stages '

of
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growth . Body-chamber from two thirds to an entire whorl . L obes similar to those in

S tep /ianoceras, differing, however, in being more ramified, and having pendant columellar

lobes. Ap lgc/lus bivalved , calcareous, very thin, and externally granular. P erispnincles

M artinsii, d
’

O rb . (fig . from the Inferior Oolite O fFrance and England, is geologically

the O ldest of this group, which is largely developed in the Middle and Upper Jurassic

strata of Europe ; a few species are found in the C halk.

T he genus P erisp /l incles is represented in the Kachh Jura (Kutch)
1 by more than

fifty Species, which can be distributed, according to D r. W . W aagen, into six large
sections, most O f which comprise several groups embedded in strata which find their
equivalents in the Middle and Upper Jurassic rocks of Europe among the Kelloway,
Oxford, C orallian, Kimmeridgian, and P ortlandian stages.

G enus O L C O S T E P H AN US
,
[Venn —This genus w as erected to receive a certain number

of species that were formerly grouped w ith the preceding, but which are now separated

from P erisp li incles . T he type O f this group is O leos. C autlegii, Opp . , from the Indian

Jura . O lcostep /i anus, in contrast w ith P erispnincles, has a shorter body-chamber, two

thirds of a whorl in length . Mouth-border in some has a simple smooth band, and in

others lateral auricles are developed . T he ribs project broadly from the border of the

umbilicus, and separate on the sides into many smaller branches.

f

G enus S C AP H I 'I ‘E S , P ark— Shell spiral , rolled on the same plane . Whorls at first

contiguous and united
,
then separated from the others and projected outwards in nearly

FIG . 1 69 .
—Scaphz

‘

tes Ioamz, Puz os.

a straight line, afterwards turned upwards
,
bent round, and curved inwards, forming a

kind O f horse-shoe shape . T he septa transverse, symmetrically and regularly divided into

more than six very unequalgsiz ed lobes, invariably composed of short bilateral ramifications

the saddles formed of bladder-like cells. T he siphonal lobe is as long as the principal

lateral . T he form O f the inner whorls O f S capniles corresponds with those O f O lcostepnanus .

Mouth-border round or oval
,
provided w ith large protuberant bands mo re or less

prominent . A ll the species are found in the C retaceous rocks . S oap /tiles gigas, Sow .

1 Palaeontologia Indica
“ Jurassic Fauna of Kutcb, p . 143 , 1875 .
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(fig . I have collected magnificent examples O f this grand form,
occuring in

nodules
,
from eighteen inches to two feet long, in the L ower G reensand at Whales C hine,

FIG. 1 70 .
—Scap hztes gigas, Sowerby.

near Black-G ang, Isle of W ight. S cap li iles I nanii, Puzos (fig . is from the L ower

Neocomian and S eap li iles a gua lis, Sow . ,
is found in the L ower C halk at L ewes, Sussex,

and C hardstock, Somerset.

G enus H O P L I T E S , N eum.
—This genus is composed of a series O f species formerly

classed among P erispnincz
‘

es, but now separated as a [new genus, characterised by

having the shell closely involute, w ith high whorls and -narrow umbilicus . Sculpture

consists O f numerous small undulating rib
s
O ften polytomate (fig . that is, arising,

by a thickened stem or tubercle, from near the umbilical suture, and soon splitting up into

smaller divisions sometimes the ribs encircle the siphonal area, or are interrupted here

either by their vanishing away at the border O f the area
,
or by a median channel, which

breaks their continuity
, or by a kind of crest formed by the abrupt termination

FIG . 1 7 1 . FIG . 1 72

H op litesf alcatus,M antell . H op lites Beaumontzanus, d
’
orb.

O f the lateral ribs, as in H cp l . sp lendens, Sow . ; or the lateral ribs may be folded and

angular, as in H op l . f alcatus, Mant. , or large and powerful , as in H cp l . inlerrup lus,

Brug . There is a considerable variety in the style O f the rib-sculpture and the form it
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Acanthoceras Brottianum, d
’

O rb. Acanthoceras M antel li
,
S ow .

D everianum, d
’

O rb. Rhotomagense, B rong .

mammil lare, S chl . Sussexiense,
_

Skarp .

M artinii, d
’

O rb. Woo lgarei, M ant.

All these species have been separated from H op lites, and some of them have appeared

under that generic name in the earlier part of this Monograph . They are, however, now

placed as indicated by N eumayr in his latest work on this subject.

FIG . 1 75 . FIG . 1 76 .

A canth . D ever ianum, d
’
orb . A canth . M artiniz

'

, d
’

O rb.

G enus ST O L I C ZKA IA , N eum. , has been erected to receive a small group of remarkable

Ammonites figured and described by D r. Ferd . Stoliczka1 in his great work on the

Ammonitidae from the C halk of Southern India, some of which were compared

w ith Arcesles from H allstatt. S lolicz lca ia Telinga, Stol . , in its external form
, certainly

resembles some O f the gigantic A rcestes from the A lpine Triassic strata O f H allstatt in the
form and smoothness O f the shell, and in the constriction of themouth-border but in the

shortness O f the body-chamber, and the structure O f the suture-line, it has not the

most remote resemblance to the Triassic forms from the Austrian A lps
,
with their very

characteristic suture-line, and their long body-chamber O f one whorl and a half in length .

T he shell is massive, highly involuted, sometimes discoidal, and then w ith a w ider
umbilicus. Body-chamber aboutthree fourths of a whorl in length . Mouth-border undu
lated, produced in the middle of the lateral wall, and slightly excised towards the siphonal

or ventral area . T he inner whorls provided w ith radii, which are not interrupted on the
ventral area ; the ribs attain here their greatest development ; the body-chamber has a

smooth s
_

h'ell in some species it has thickened ribs the ventral side has neither a keel nor

channels. T he lobe-line is much ramified, consisting of a siphonal lobe and a principal

and lower lateral on each side, with a more or less developed columellar lobe having

pendant digitations.

I refer the reader to D r. Ferd . Stoliczka
’

s magnificent vo lume on the Ammonitidae

from the C retaceous formations O f Southern India for remarkable types of this genus,
such as

1 P alaeontologia Indica,
’ “Ammontidae of the C retaceous Formation.
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S to liczkaia argonautiformis, S to l . S toliczkaia T elinga, S to l .

c ro taloides, S to l . R udra, S tol .

dispar, d
’

O rb. X etra, S tol .

G enus C R I O C E R A S , Z e
’

veillef— Shell discoidal, rolled on the same plane , whorls round,
spire regular, in all ages composed of turns of the cone disjoined and entirely separate .

Mouth round , oval, or compressed, formed by a slight thickening O f the inner lamina of

the shell . Body-chamber about two thirds the length O f a whorl .

T he sculpture consists of small encircling ribs, among which larger ribs or rows of

tubercles are introduced at intervals as seen in C rioceras E merici (fig . 1 77) the tubercles

are usually two smaller on the sides
,
and two larger and more thorn-like arising from the

border of the siphonal area : the disjunction O f the whorls extends up to first-formed coil .

T he lobe-line is highly ramified and consists of a large siphonal lobe, with long symme

tricel branches, a principal lateral on each side with long, w ide, spreading digitations
,

which are nearly but not quite symmetrical, a lower lateral on each side
,
much smaller

than the principal, and a columellar lobe which is w ell developed . Such is the structure O f

the lobes in C rioceras D uva lii, Leveille. T he large C rioceras shells are found chiefly in the

Neocomian strata . I have collected C rioceras Bowerbankii, Sow . , from the lower G reen

sand O f Walpen and L adder C hines, in the Atherfield section, Isle of W ight, many of

which w ere nearly two feet in diameter ; some forms are found in the G ault of France, and
the Speeton C lay of Y orkshire . This genus is limited to the L ower C retaceous rocks.

FIG . 1 77 .
—C rioceras E mer icz', Leveille. FIG . 1 78.

—H eteroceras E mer ici, d
’

O rb .

G enus H E T E R O C E R A S , d
’

O rbig .
— Shell spiral, turreted whorls in youth contiguous and

joined together ; in age the last whorl separates itself from the others, and becomes (fig . 1 78)
produced and recurved, forming an arch w ithout septa

,
which was doubtless the body

chamber . H eleroceras is therefore a Turrilite with the body-chamber in age detached,
produced, and recurved . T he most typical example is H eteroceras E merici, d

’

orb .

(fig .
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G enus T O X O C E R A S , d
’

O ro.
- Shell conical, subcylindrical, or compressed, symmetrical,

elongated, more or less arched, but never forming a spiral . S ides O f the shell ornamented

w ith encircling ribs ; in some forms stronger ribs are developed at intervals. O r the

sculpture consists O f two rows of tubercles which grow upon each side O f the large ribs, and

two rows of larger tubercles on the borders of the siphonal area, as shown in Toa oceras

H onnora l ianurn (fig . T he mouth is round, oval , or compressed, with a prominent

internal border, and the large ribs on the sides and ventral surfaces represent the different

stages O f grow th of this bent cone . The lobe-line is very much ramified ; the siphonal

lobe symmetrical, the stem short, and the bifurcate branches long ; the superior lateral

very large and composed O f nearly symmetrical branches the lower lateral is small, the

columellar lobe has considerable dimensions, and is nearly symmetrical in its structure .

T he affinities of this genus, regarding the structure O f its lobes, is with the preceding genus

C rioceras ; and, like it, it is found in the lower stages O f the C retaceous rocks ; all the

larger specimens are obtained from the lower and upper Neocomian strata .

FIG . 1 79 .
—To.z 'oceras H onnora tz

’

anum, d
’
orb . FIG . 1 80 .

—A sp idoceras longisp inum, Sow .

Genus A e nocnnAs, Z ittel—T he form of the shell in this genus is very variable .

Sometimes it is fl at and disco idal with a wide umbilicus, or large, inflated , and

highly involute . T he siphonal or ventral area is rounded or flattened, the sides are

adorned with fine ribs, and the sculpture consists of two rows O f tubercles developed at

intervals among the finer folds of the shell in its early age, which seem to disappear
or are undeveloped in later years . The lobe-line ramifications are simple in A sp ia

’
.

p erarnza lum, Sow . T he siphonal lobe is large with symmetrical branches
, the principal

lateral is large and composed of numerous unequal parts, and the lower lateral is much

smaller . T he body of the lobes and saddles is broad, and the lobes are much slit up
into branches. A sp icl . longisp inum, Sow . (fig . from the Oxfordian of Weymouth,
has a thick, discoidal, smooth shell, w ith two concentric rows of short spines grow ing upon
the sides O f the whorls, which are few and more than one half involute . This forms a

very good type O f the group . T he large section of the P erarma l i, w ith a double row of

tubercles on the sides of the whorls, appears to want auxiliary lobes. In the group
which has Asp ia

’
. A l lenense, d

’

orb .
,
from the C orallian, for its type, one row O f tubercles
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its origin but to indicate the species which forms the connecting link between the two

genera is absolutely impossible . T he near affinity between P eltoceras and P erispnincles

is not only shown by the general appearance of the young specimens O f species of the

former genus, but also by the occurrence of the faint contractions of the shel l in one or

other of the P el lacerata . There are, however, yet other genera which take their rise from

P erispnincles, as Asp idoceras and S imoceras, and which are very nearly allied to our

genus in fact, so much so that I formerly thought it necessary to unite a part O f the

forms generally comprised under the name O f Asp idoceras, the group O f Asp . p erarma lum

and allied species, with P eltoceras. Thus there can be no doubt from the characters

exhibited by the younger stages of growth O f species of both genera, Aspidoceras and

P eltoceras, that the one originates from the group O f P erispnincles M artinsii, d
’

O rb .
,
to

which the larger number O f Middle Jurassic P erisp li incz
‘

es belong ; the other, on the

contrary, takes its origin from a group O f P erisp lzincles as yet apparently entirely unknown
in the European or any other Jurassic strata

,
and perfectly distinct from the P erispn.

M arlinsii or Gonoolulus group .

”

D r . Waagen subdiv ides the genus into three sections

a . G roup O f P eltoceras annulare
,
Rein . 5. G roup of P eltoceras E ugenii, R aspail .

0 . G roup O fP el loceras ataleia, Phill . Of the five species comprised in the three sections

no less than two, P eltoceras A ra
’
uennense, d

’O rb . , and P eltoc . a lnlela , Phill . , are identical

with the O ld European type-forms of these well-known spec
ies in our Oxfordian strata

G roup SIM O C E RA S , Z itt
— Shell flat

,
discoidal

,
with a wide umbilicus ; ventral side

rounded or channelled . Sculpture seldom absent
,
and consisting for the most part of

traight; simple, or divergent ribs, which, in general, during the entire life O f the species,
or

,
at any rate, in youth, are unbroken on the ventral side , and abundantly provided w ith

tubercles. They have the last whorl much swollen out separate from the forward

directed contractions O bserved on al l the inner whorls . Body-chamber three-fourths of

a whorl in length . Mouth-border in the geologically youngest forms has upward

bent external auricles in the O lder . forms it is nOt known . L obe-line not very

comp lex ; siphonal lobe the largest ; external saddle very much developed and broad .

L ateral lobe single-pointed and very small . This genus is found only in the upper

division of the Jurassic rocks, commencing with the upper part O f the Middle Jura and

extending into the L ower T ithonian or Uppermost Jura . T he following are the type

forms

S imoceras anceps, R ein .

arthriticum, S ow .

admirandum, Z itt .

biruncinatum, Quenst .

C atrianum, Z itt .

contortum, N eum.

explanatum,
N ewm.

Simoceras Fraasi, Opp .

G reppini, Opp .

Jooriense, Wang .

lytogyrum, Z iti .

R ehmanni
,
Opp .

snlcatum
,
H ehl .

Venetianum,
Z i l l .



D E S C R IPT IVE PA R T .

D ESCRIPTION O F TH E GENERA AN D SPEC IES O F AMMONITES .

BE FO R E commencing a description of the genera and species O f Ammonites figured

in the plates of this work I desire to express a few thoughts by way O f introduction to

the study of species. First, w ith regard to the method I intend to pursue in the

execution O f this rather arduous duty, it is my intention to adopt the same lines I

laid down and steadily followed in the description O f the Jurassic and C retaceous Echino
dermata already published in the volumes O f the P alaeontographical Society .

In the systematic part of this work I have show n the student the importance O f a

more accurate and exhaustive study of the Ammonite Shell than has hitherto been

accorded to it by the majority of ordinary Observers, and have proved how necessary a

correct know ledge of all its essential features is in order to understand thoroughly the

affinities of a species . I intend, therefore, to give a very full account of the characters

of the different genera as they come in succession before us in the sequel .

T he description of an O ld species necessarily implies a careful scrutiny of the

synonyms by which it has been known and noted by former O bservers . This section of

my work requires very careful study and much research, and should I succeed in clearing

away some of the difficulties which surround the synonymy O f the Ammonites I have so

long studied
,
it w ill, I venture to hope, prove to be not labour in vain . T he study O f

the Ammonite Shell has Shown us how very much many of these extinct Molluscs have

changed their forms during the different phases O f their lives, and how O ften Species have
been described and figured as new which afterwards were found to be only the transient
conditions O f some other well-known form. This is one o f the errors that has greatly

complicated the study of the
’
synonymy O fmany Species, and rendered the subject O ften

so complex and difficult that we can scarcely hOpe to avoid errors in our attempts to
unravel the true form O f a doubtful species. It has only been by collecting specimens
for the last thirty years which represent the young, middle-aged , and adult condition
of as many species as I could O btain, that I have Slowly learned how to solve some O f
the complex problems I have encountered, to my own satisfaction, and, I venture to hope,
to that of the readers of this Monograph after my demonstrations shall have been made
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S O that “

we may be able to take an onward step towards a higher and better knowledge

of the natural history of these wonderful extinct polythalamous C ephalopods .

Morphology has taught us that all animals pass through certain changes O f form

and structure between their escape from the ovum and the period they attain their adult

condition,
and that the nature and extent O f these changes differ in different classes,

families
,
and genera O f the animal kingdom .

In the Acalepna a most remarkable metamorphosis is Observed in the M edusia’a ,

which was first described by M . Sars,
1
a Norwegian naturalist

,
and afterwards studied in

1 846 by the late Professor John Reid and myself on specimens taken in S t. Andrew ’

s Bay,

N .B . ,
which showed the marvellous changes Aurelia aurita passes through in the course of

its evolution . T he egg produces an ovoid embryo, which is covered w ith a ciliated epithe

lium and swims freely about for a time like an Infusorian . A fter some days it fixes

itself by a disk, and at the upper side of the small body a depression is seen w ith

four corners, which gradually become elongated, and by degrees are transformed into

tentacles. These rapidly multiply until the whole of the upper margin is covered

with them, then transverse constrictions at regular distances apart are seen on the body

stem,
first appearing above

,
and afterwards extending downwards towards the disk .

These constrictions grow deeper and deeper, and at the same time the edge O f each

segment begins to be serrated, so that the animal presents the appearance of a pine-cone

surmounted by a tuft O f tentacles . T he separation goes on constantly, until at last the .

divisions are united only by a very slender axis
,
the whole resembling a pile of saucers

placed one w ithin another at a certain distance apart. The divisions are now ready for

separation ; the upper ring first disengages itself, and then the others follow in succes

sion . Each separate segment now continues its morphology alone, and afterwards

becomes a complete Medusa ; whilst the original body-stem remains, and
,
it is said

,

produces a new colony . O n this subject consult also Sir J . G . D alyel l
’

s Memoirs .

T he morphology of the E cninoclerma la , in the Oplziuroiclea , A steroidea , and E cl i

noiclea , has been S O carefully O bserved by Sars, Agassiz, P rofessor J . M ii ller, Krohn,

and others, that we are now well acquainted with the successive forms these Radiates

pass through before they attain their adult state, changes,—in fact, so numerous and

remarkable that it was only after the most ample verification by different independent

Observers that the conclusions first published by the late P rofessor J . M iiller were

admitted as real biological facts.

The morphology of the A rt/l rop oa
’
a , comprising the

‘
classes Insecla, Mgriop oa

’
a
,

Ara cnnia’a ,
and C rustacea , affords abundant illustrations of the great law of change . In

the C rustacea , the lower forms of E ntomos lraca ,
found in every freshwater pool

, are

interesting and instructive examples as microscopic Objects, and Ap us, D ap /inia , Cyclop s,

and G/i irocepna lus, may be mentioned as convenient subjects for study . T he eggs of

C rabs and L obsters among marine forms
,
and Asta cus fluviatilis from freshwater

streams, afford good Objects for watching the morphology O f the M alacoslra ca .

1 Sars
,
Isis,

’

1833, p . 224, taf. x, fig . 4 and Beskrivelser og Jagtag,
’
&c . , p . 1 6, pl . iii.
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now living, and some O f these have been carefully studied in relation to their structure and

morphology by Owen, H uxley, H ancock, and D avidson ,
in England, and by Vogt, Fr .

M iiller, L acaze-D uthiers, and Suess on the C ontinent, and by E . S . Morse in America .

T he L amelliorancnia la are well known to us as Oysters, Mussels
, C ockles, and other

bivalve shells ; they have a two-lobed mantle, under whose folds four lamellae, or gills for

respiration,
are concealed, and the circulation is carried on by a heart. T he Shell consists

of, w ith few exceptions, two valves, which correspond to the right
,

and left sides of the
body, the dorsal region being placed under the hinge from the beak or umbo ofeach valve

of the Shell numerous concentric lines of growth running parallel with the margin can be

traced ; the inner differs from the outer surface by O ften exhibiting a mother-O f-pearl

lustre, the cause of difference being seen on examin ing w ith a microscope transparent sec

tions O f the Shell . T he development O f this class has been carefully studied by L oven,

L acaze-Buthiers, and others,from whose Observations it appears that important changes take

place in the evolution O f the embryo, and during the subsequent growth O f the Mollusk .

T he C E P H A L O P H O R A , or head-bearing Mollusks
, comprise the G asleropoa

’
a
, P lerop oa

’
a
,

and C epna lop ocla .

The G asteropoda have a body with a large muscular foot extended under the abdo

men,
adapted for creeping, and a head supporting tentacula and S imple eyes. T he

marine forms breathe by branchiae, and the lacustrine and terrestrial genera by a

pulmonary sac . T he body is in general covered with a solid unilocular shell ; some are

naked, and others have an internal dorsal or branchial Shield the morphology of these

animals has formed the subject O f special studies for many O bservers, who have discovered

the important changes that take place in this class in the different genera that formed the

Special O bjects of their investigations these belong, however, to a treatise on Embryology,
and are too numerous and complicated to be summarised here . T he memoirs by Fol ,
Bobretzky, G egenbaur, L oven, Agassiz , and L ankester, abound w ith important details

regarding the
'

evolution O f G aslerop oa
’
a .

T he P lerop ocla have the body organised for swimming, the mouth closed above
,
and

the branchiae external the Shell when present is thin,
unilocular, and generally inopercu

late ; these small, soft, floating Mollusks are entirelymarine, and sw im by the contractions

of two lateral muscul O -cutaneous fins which support the branchiae . There appears to be
a very close agreement amongst G astropods and P teropods in the general character of

their larvae, and the changes they pass through in subsequent stages of growth .

T he Oep /zalop ocla form the highest class, and their general structure has already been

described in the systematic part of this work, where it was shown that the only existing

representatives of the order T elrabrancnia la are the different varieties O f N autilus pomp i

lius found in southern seas. T he family to which this genus belongs is one of the oldest,
as it can be traced through all the fossiliferous rocks down to those O f C ambrian age . In

the S ilurian rocks we find closely allied forms
,
which differ from N aulilus in the degree of

curvature their shell-cone assumes, as in l ituites, Gyroceras, Troclioceras or straightness of
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Shell
, as in O rtnoceras, Gomp /ioceras ; and in the position, structure, and mode of calcifica

tion of the siphuncle, as in A ctinoceras; H uronia , E ndoceras . In the D evonian and

C arboniferous rocks the Ammonoida appear as G oniatites, with the edges of their septa

forming angular
,
zigzag, transverse lines, marking the lobes and saddles in the Muschel

kalk as C eratites, having undulating septa with denticulate borders. In the Triassic,
Jurassic, and C retaceous strata the lobes and saddles become very complicated, and the

shells assume a vast variety O f forms, being straight, bent, curved, turbinate, or discoidal,
as seen in the various groups and genera O f the Ammonitia’w . T he morphology of the

C ephalopods has been admirably described by KOlliker
,
and illustrated w ith beautiful

figures ; and later important O bservations have been made by G renacher and L ankester

O n the Embryology and D evelopment of the C ephalopoda .

”

Family N eumayr, 1 875 .

This family includes a considerable number O f Ammonite groups, which have widely

different forms and affinities, SO that it is almost impossible to give a general description

O f the family which Shall be correct and comprehensive at the same time .

T he lobes present a great variety of ramified figures, and the suture-line is in

general complicated ; the S iphonal lobe is large
, and the principal lateral and secondary

laterals attain considerable dimensions.

T he S iphonal area is in general round and well developed ; in some there is a keel

w ith lateral channels more or less deeply grooved ; in others the Shell is flattened and

discoidal w ith a w ide open umbilicus or it is round, and inflated, with highly involute

whorls, and a small umbilicus sometimes nearly occulted by the last.
In the presence O f SO much diversity in form and structure this family is subdivided

into three sections

I . A E G O C E R AT I T E S .
-Arietites, A egoceras.

II . H AR P O C E R A T I T E S .
—H arp oceras, Opp elia , H ap loceras .

III . ST E P H AN O C E R AT I T E S .

— S tep li anoceras, C osmoceras, Ancg loceras, B aculina , S imo

ceras
, P erispninctes, O lcostepnanus, S oap /cites, H op lites, A cantnoceras,

S toliczkaia , C rioceras, H eteroceras, P eltoceras, Asp idoceras.

S ection I —A E G O C E RAT I T E S .

G enus L — AR I E T IT E S , Waagen, 1 869 .

Family
—AR I E T E S, non Built . Ueber die Ammoniten, p . 9, pl . iii, fig . 1, 1832 .

d
’
O rbigny . P aléont. franc.

, T er . C rét. , tom . i, p . 405, 1 84 1 .

P ictet. T raité de P aléontologie, 2 ed .
,
tom . ii

, p . 67 1, 1 854 .

AR I E T E N , Quensted t. H andbuch
,
2nd cd. , p . 422, 1867 .

1 See pages 238 and 246 of this M onograph .
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G enus—AR N I C O C E R A S , H ya tt: Fossil C ephalopoda, Bul l .
i

M us. C amb . , p . 73, 1868 .

O P H I O C E R A S
,
H ya tt, ibid .

, p . 75 D I S C O C E R A S
,
H yatt, ibid . , p . 76 .

C O R O N I C E R A S , H ya tt, ibid .
, p . 7 7 AS T E R O C E R A S ,

'

H ya tt, ibid. , p . 79 .

Family
—D I S C O C E R AT I D E

,
H ya tt, ibid .

, p . 73 .

E T IT E S, Waugen. Formenreihe des A . subradia tus, Beneckes geog . pal . Beitr .
,

Band II
, p . 247, 1 869, and P al aeont. , Band xvii, p . 1 98 , 1870 .

N eumayr . Z eitschrift D eut. geo log. G esell .
,
Band xxvii, p . 906, 1875

Shell discoidal, w ith a wide umbilicus. T he sides
“

of the whorls covered w ith straight

simple ribs, which O ften have tubercles developed on them near the ventral angle
,
as seen

in Arietites rotiformis, fig . 1 82, and still better shown in PI. IX,
figs. 1 , 2 . In all the

Species the keel is large and prominent, and accompanied by two lateral channels (fig .

The mouth-border is S imple , scooped away on the S ides
, and furnished with a

long, projecting ventral process. T he body-chamber is from one to one whorl and a

quarter in length .

FI
'

G . 1 82 .
—A rietites rotif ormis, FIG . 1 831 .—A r ietites obtusus, FI G . 1 84 .

—A ri etites FIG . 1 85 .
—Section of A rietites

Sow . Side. S ow . S ide . obtusus, Sow . Front . obtusus, Sow .

T he lobes are very characteristic (see A rietites bisulca tus, Bruguiere, P late III, fig .

T he siphonal lobe is nearly as d eep as it as broad, and the p oint of its adhesion to the

siphuncle is nearly in the middle of its depth . T he principal lateral lobe does not reach

to half its depth, and is sometimes as broad as it is deep . T he lateral saddle rises above

al l the others and stands upon the ground of the principal lateral lobe, in general

double the height of the siphonal saddle: The lower lateral lobe is likewise much broader

than deep , and the columellar saddle is so small that it does not reach to half the height

or breadth O f the lateral saddle and ends in two branches.

T he genus A rietites is readily distinguished from the other genera of the AE G O C E RA

T ID zE . Its closest affinities are with H arp oéeras and Amaltlzeus .

'

It differs from

H arp oceras in the absence of bent
,
sickle-shaped ribs

,
the short body-chamber, the

different figuring O f the lobe-line
,
and the want of a bivalved calcareous Aptychus. It

differs from Amaltfieus in possessing a long body-chamber . In Amalt/zeus it is Short,
from two-thirds to one-half of a whorl in length . T he mouth-border is likew ise Simple,
the ventral portion ending in -a long projecting process. The lobe-line is moreover



https://www.forgottenbooks.com/join


270 T H E L IAS AMMONITES .

D iagnosis.
—Shell discoidal, depressed ; whorls S lightly involute ; S ides convex and

largely costated ribs thick, bent, remote, twenty-four in a whorl ; back flat, strongly

carinated
,
with a deep furrow on each S ide of the keel ; aperture quadrato-hemispherical .

D imensions.
—Transverse diameter O f figured specimen, 230millimetres height of the

last whorl at the aperture 6 5 millimetres ; w idth 75 millimetres ; whorls about one fifth

involute . Many of the large specimens from Keynsham measure 1 8 inches in diameter.

D escrip tion
—This Ammonite attains a gigantic S ize, it has a flattened discoidal shell,

formed of six or seven slightly involirte whorls
,
having the inner ones largely exposed

their S ides ‘

are convex, sub-cylindrical, and separated by a deep suture, having strong

prominent ribs, from twenty-four to thirty-two in a whorl, which are Sharp, distant,
S imple, arched, and terminate abruptly near the border where they are interrupted ; the

siphonal area forms a broad flattened arch, and the middle line is occupied by a strong

thick keel, bounded on each side by a deep furrow ; the aperture is rounded or sub

quadrangular .

T he septa are symmetrical, divided on each side . into three lobes and three saddles

formed O f unequal parts. T he siphonal lobe is narrow, one third longer, and a little

wider than the principal-lateral lobe, and has on each side five nearly equal-sized serrated

digitations (Pl . I, fig .

T he sipnona l saddle, one fourth wider than the principal-lateral lobe, is divided into

seven leaves of unequal Size . T he p rincipal-latera l lode, a little longer than wide, has on

each S ide three elongated foliated digitations . T he latera l saddle, tw ice the size of the

principal lateral lobe, is formed of eight or nine subdivided lobules. T he inf ero-lateral lol e,
smaller than the principal-lateral, has four external and three internal digitations . T he

auxiliary saddle is small
,
with five small lobu les. T he aua iliarg lodeis small, with three

digitations.

Afi nities and D if fi
'

fi l é
‘
é éfl—T hls Species was first described by M . Bruguiere in the

‘ Encyclopédie Méthodique,
’

tom. i, p . 39, under the name Ammonites bisulcata . T he

diagnosis included two forms— (A) Ammonites Bucklandi, Sow . and (B) Ammonites

multicosta tus, Sow .

(A) Ammonites costis simp liciéus raris, dorso bisulcato carina acuta intermedia . Brug .

(B) Ammonis cornu sp ina in ambitu eminente, striis lateralibus ea’ toto orbem

valde ea timum trajicentibus.

”

L ister .

T he variety A had been previously figured by L ang in his H istoria L apidum

figuratorum H elvetiae,
’ p . 9 5, tab . xxiv

,
fig . 1 , and described as “Ammonis cornu striatum

valde striis integris in sp inam inter duos sulcos eminentem a l euntious .

”

I propose to retain Sowerby
’
s name for var . A ,

and Bruguiere’s name, bisulcata ,

for var . B, as the forms are very distinct and readily distinguished from each other.

A . multicosta tus, Sow . , will then be a synonym of A . bisulcatus, Brug .

Arietites Buclclandi has twenty-four to thirty-two ribs, which gradually disappear on

the outer border, without tubercles near the angle of the sulci .
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A rietites bisulcatus has a quadrate angular form,
w ith from forty-four to fifty ribs,

with a tubercle on each near the angle of the Siphonal border, from whence they curve

forward into the sulcus .

There is no other form in the L ower L ias for which A rietites Bucklandi can be

mistaken .

L oca lity and Stratigrap nica l P osition — A rietites Bucklandi characterises an impor

tant zone O f life in the English L ias, the stratigraphical relations of which are best

exposed in the magnificent coast section near Lyme Regis. I have collected this

Ammonite at Fretherne C liffs, on the banks of the Severn,
and fragments of it from the

L ower-L ias L imestones in the counties O f G lamorgan, Somerset, G loucester, Worcester
,

and Warw ick, and from the same formation where it is w orked at Scunthorpe in the

north-west O f L incolnshire ; and also where it is exposed at Redcar, and Robin H ood’s

Bay, on the Yorkshire C oast. T he finest specimens I have Obtained were found on the

coast near Lyme Regis, and in the G reat Western railway cutting, in the L ower L ias,
at S alford, near Bath . Several fine Specimens are preserved in the collection of the

British Museum .

Foreign D istrioution .
— The two varieties O f this Ammon ite have a very wide range in

Space
,
and form conspicuous leading fossils in the horizon they characterise . In France

it has been collected at Saint Rambert, Ain ; P aillet Mont-d
’

O r, Saint Fortunat pres

de Lyon, Rhone ; A vallon,
Y onne ; Semur, C Ote-d O r ; Salins, Jura P ouilly-sous

C harlieu, L oire Fontenay, Vendee, Moselle .

In North G ermany this Species has been found at O rsleben and near H arzburg, at

Solenhai, near L eibenburg, and Falkenhagen, near Rischenau,
and several other localities,

by Ewald, Strombeck, and S ct nbach .

In South G ermany very fine large specimens of this Ammonite, nearly identical w ith

the large examples found near Bath are found in W iirtemburg, Swabia, and Baden,
and

are preserved in the Museums of S emur, Stuttgart, and T iibingen .

In Austria it is found in the north-eastern A lps, associated w ith other leading fossils

appertaining to the same zone . L a Spezzia, Tuscany (P illa) .
In Luxembourg this Species is collected from the G res de L uxembourg .

I beg to refer the reader to the detailed sections I have given of the Bucklandi-beds

at Saltford (pp . 36 and and at Broad L edge on the Shore of Lyme Regis (pp . 38 and

as the best examples I at present know of the stratigraphical position and relation

of this L ife-horizon in the British Islands .

In describing this Ammonite M r . James Sowerby remarks Found in the Blue L ias

of Bath and the neighbourhood, measuring from a foot to twenty-one inches or more in

diameter, and rather remarkable for having frequently lost the inner whorls ; which

circumstance, by a sort of friendly pun,
has given rise to the name given to it in honour of

a meritorious and en lightened geologist, the R ev . W . Buckland, who, having found a

large Specimen,
was induced by his ardour to carry it himself, although of considerable
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w eight, and, being on horseback, it was not the less inconvenient but the inner whorls

being gone so as to allow his head and shoulder
.

to pass through, he placed it as a

French horn is sometimes carried, above one shoulder and under the other
,
and thus rode

with his friendly companions, who amused him by dubbing him an Ammon Knight. ’ ” 1

AR I E T I T E S C O N YBE AR I , S owerhy . P l . II, figs. 1, 2, 3 .

L ister .

“

Animal . Angliae, p . 206, tab . vi, fig . 2, 1678 .

Synopsis C onchyliorbm, tab. 1039, fig. 18 tab . 104 1, fig . 20, . 1692 .

AM M O N IS C O E NU, STR IATUM , ST R I I S I N T E G E I S (pars), L ang . H ist. L ap . fig. Helv . ,

tab . xxiv, p . 95, 1 708 .

AMM O N I TE S C O N YBE AR I , S owerby . Mineral C onchology, vol . II, p . 70, tab . 1 3 1, 18 1 6 .

N A TR Ix

P LAN I TE S C O N YBE A R I ,

AMM O N I TE S

S chlotheim. Petrefactenkunde; p . 62, G otha, 1822 .

de H aan . M onogr . Ammon . et G oniat.
, p . 90, 1825 .

P hillip s . G eology of the Y orkshire C oast
, p . 1 64, pl . xiii,

fig . 5 , 1829 .

S edgwick M urchison . T rans. G eol . Soc . L ond . , 2nd series,

vol . iii, p . 3 1 2, 1830.

Z ieten . D ie Verst . Wiirt. , p . 35, tab . xxvi, fig . 2, 1830 .

non Buck . Uber Ammoniten, p . 1 0, 1 832 .

q man. Karstens Archiv
,
13

, p . 267, 1840 .

Z euschner . N eues Jahrbuch
, p . 429, 1842 .

Quensted t . D as FlOzgebirge Wiirttembergs, p . 1 32, 1843 .

P or tlock . G eological R eport on L ondonderry, p . 132, 1843 .

d
’
O rbigny . P aléontologie Francaise, T er . Jurassique, p . 202,

pl . 1, 1842 .

P il la . Saggio compar . dei ter . d
’

Italia, p . 70, 1845 .

S imp son. M onogr . of the Ammonites, p . 5 1 , 1 843 .

M urchison . G eology of C heltenham, 2nd cd .
, p . 89, 1845 .

N O D UL O SUS, Buckman . l bid . , p . 105
, pl . xii, fig . 6

, 1845 .

C O N YBE A R I
,
L ardy . N eues-Jahrbuch, p . 2 10, 1846 .

G einitz . G rundriss der Versteinerungskunde, p . 289,

L . P illa . Bul letin Soc. G éol . Franc , 2nd series, tom. iv,

p .

Quensted t, C ephalopoden, p . 80, tab . iii, fig . 1846—9 .

S aci e M eneghini . C onsider . sul la G eol . della T oscana
, p . 72,

185 1 .

Von B uch. N eues Jahrbuch, p . 3 1 6, 185 1 .

R enevier . Bulletin de la Soc . Vaud . sci . nat. , tom. iii, p . 1 3 9

1852 .

M erian . Verhandlungen der naturf. G essel . in Basel, p . 15 1,

1852 .

C hap uis Jr D ewa lque . T err . Second . Luxembourg, p . 44,

pl . v. fig . 4, 1 853 .

1 M ineral C onchology,
’
vol . II, p . 69, 18 18 .
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T he spire is composed of from eight to ten whorls, with convex costated Sides
, nearly

al l fully exposed the outer whorl has a strongly developed tricarinate area .

Mouth-aperture nearly quadrate , with rounded angles . The septa, according to

d
’

O rbigny, are symmetrical , foliated on each side, and divided into two or three lobes
formed of nearly equal branches . T he S iphonal lobe is much longer and as w ide as the
principal lateral lobe, formed of a single narrow branch with four double digitations.

S iphonal saddle much larger than the principal lateral lobe, and unequally divided by an
accessory lobe (P l . II, fig . P rincipal lateral lobe formed nearly O f symmetrical

parts, the external branch sometimes provided with acute elongated digitations . L ateral

saddle narrow, irregular and Oblique . Inferior lateral lobe provided with two unequal

branches. Sometimes there is a small auxiliary lobe . A line extended from the extre

mity of the dorsal lobe to the centre cuts three branches of the principal lateral
,
and

passes above the three auxiliary lobes.

The follow ing important O bservations were made by the late M . d
’

O rbigny,
1
on the

development of A . C onyhear

This species is smooth only up to the diameter of 2 millimetres—rarely it remains
SO up to 3 . I t afterwards develops ribs similar;

,to those O f adult age, and has a small

keel w ithout lateral sulci ; at the diameter of 1 2 millimetres it has O ften thirty-Six ribs ; at

the diameter . O f 1 9 millimetres forty-six . In others this number is less
, and that

upon the less compressed Specimens with large whorls. Upon these, for example, at the
diameter 55

“

millimetres, there exists only thirty-five to forty ribs ; upon individuals of

1 00 millimetres to 1 98 millimetres there were sixty-six ribs. In all the cases the lateral

sulci on each side of the keel were not developed eon the specimens Observed up to the

diameter of 30 millimetres. These differences in the number of the ribs, and in their

proximity or separation,
seem to appertain to the sexes, the Shells with numerous ribs

being probably those O f the males.

'

The lobes from early age have very nearly the same

form . From the examination O f a very large specimen it appears that the ribs disappear

in extreme O ld age .

”

Afi nities and D ifierencesr —This species resembles A . Kridion, H ehl from the L ower

L ias, and figured in Z ieten’

s Versteinerungen Wiirttembergs,
’

tab. iii, fig . 2, and in

d
’

O rbigny, P aléontologie Francaise ,
’
T er , Jur . ,

tab . xxi, figs . 1— 6 . It is distinguished,
however, from A . C onybeari by having fewer ribs, and these being more sharp and straight,
and terminating in a prominent process near the back the keel is more acute, and there

are neither lateral sulci nor carinae the Siphonal and lateral saddles have likew ise a different

form,
and the phases of development of A . Kridion, according to d

’O rbigny, are very

different from those of A . C onybeari, the Shell of the former remaining much longer in

the embryonic state w ithout ribs.

L ocality and S tratigraphical P osition—This is a , very characteristic shell of the

L ower L ias. I have collected it from the Z one of Arietites Buchlandi in the deep
1 Pal éontologie Francaise, T er . Jurassique,’ tom. i, p . 204.
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cuttings of the Bristol and Birmingham Railway near Bredon,
at Fretherne-on-Severn,

C oombe H ill, P urton-ou -Severn,

1
and several other localities in G loucestershire W eston

,

near Bath ; Saltford, near Bristol ; Lyme Regis, D orsetshire ; and Robin H ood ’s Bay,
Y orkshire .

Foreign L ocalities—It characterises the L ower L ias in the Z one O f G ryp haea arcua ta

in many D epartments in France, as C her, Jura, Ain,
Meurthe, and C ote-d

’

O r in Swabia
it is collected at Vaihingen, Mohringen , Bebenhausen, and N iirtingen : for the other

countries in Europe in which it is found the reader is referred to the table O f synonyms.

H istory
—First figured by Sowerby, afterwards by Z ieten, d

’

O rbigny, von H auer
,

and Buckland . Their P lates are all good, and leave but little to be desired .

AR IE T IT E S BI SUL C ATUS , Bruguiere. P ls. III and IV.

R obert P lot
’

s N atural H istory o f O xfordshire, tab . 5, fig . 1 4, p . 1 10
,
1 677 .

M artin L ister. H istoria Angliae, de L apidibus turbinatis, tab . vi, fig . 3 , p . 207 , 1 678 .

Bourguet. T raité des P étrefications, pl . 4 1 , N o . 270, 1 742 .

AMM O N ITE S B I SUL C A
’
I
‘

A
,

Bruguiere (pars) . E ncyclopéd . M ethod , t. i, p . 39,
r

N o . 13, 1 792 .

M ULT I C O S
'
I
‘
ATA

,
S owerby . Mineral C onchology, vol . v

, p . 76, tab . 454,

1 824 .

Z ieten . Versteinerungen Wurttembergs, p . 35, tab . xxvi
,

fig . 3, 1830 .

BI SUL C A TUS
,

d
’

O rbz
’

gny . Pal éontologie Francaise, T er . Jur ., p . 187,

pl . xliii, 1842 .

M UL T I C O STATUS, Quensted t . D ie C ephalopoden, p . 80
,
1 846—9 .

Quenstedt, Handbuch der P etrefactenkunde, p . 355 ,

1852 .

B I SUL C ATUS
, C hap uis et D ewa lque. Foss . T err . Second . L uxembourg,

p . 42, pl . v, fig . 3, 1 853 .

non H auer . D ie C ephalopoden aus dem Lias N ordost.

Alpen, p . 14, pl . i, figs . 3 , 4 , 185 6 .

Oppel . Die Juraformation, p . 77, 1856 .

MULT I C O STATUS, Quenstedt. D er Jura
, p . 67, tab . vii, fig . 2, 1858 .

T erquem ci P iette. L ias Inf. de l
’

E st de la France,p . 26,

1865 .

BI SUL C A TUS, D umortier . D épots Jurass . du Basin du RhOne, tom. 1 1,

p . 20, pl . iii, figs. 1—3, 1867 .

AR I E T I T E S T a te B lake. Y orkshire L ias
, p . 283, 1876 .

D iagnosis
—Shell depressed, discoidal siphonal area tricarinated whorls subquadrate,

with thirty to forty strong, Sharp, bent ribs, having a tubercle near the S iphonal margin

O f each ; median keel strong, with two sul ci and two lateral carinae aperture subquad

rate, bisinuated anteriorly lateral septa with three lobes.

1 Proceedings of the C otteswold C lub for p . 135 .
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D imensions—Transverse diameter of specimen figured on P I. III, fig . 1 , 200 milli
metres height of aperture 70 millimetres width of aperture 64 millimetres.

D escrip tion—T he table of synonyms prefixed to this article is very limited when com

pared w ith the lists given in the works of P rofessors d’O rbigny and von H auer it is

due, therefore, to the reader that I Should give my reasons for excluding many of

the citations of my contemporaries. In the description O f A rietites Buchlandi, Sow . ,

1
at

p . 270, I have stated that M . Bruguiere described, under the name of Ammonites

hisulcata , two distinct forms— (A) Ammonites Buchlandi, Sow . ,
and (B) Ammonites multi

costatas, Sow .

The variety A had been previously figured by Martin L ister in his C onchyl . Angliae,
’

p . 207, tab . 6, fig . 3 and by L ang in his ‘ H istoria L apidum Figuratorum H elvetiae
,

’

tab . 24, fig . 1 . T he variety B was included in Bruguiere
’

s general diagnosis of Ammo

nites hisulcata
,
and most authors have followed Bruguiere in grouping both forms under

one specific name . I am inclined
,
however

,
to think that Sowerby was right when he

figured the two forms under distinct names . M . d
’

O rbigny and P rofessor von H auer,

in their works already cited, have figured good type forms of A . multicosta tus, Sow . I
assume that this is the recognised type O f Bruguiere’s A . hisulcata in France and G ermany

,

whereas the true A . Buchlandi, Sow . ,
is seldom figured in any work on Lower-L ias

fossils. I have
,
therefore, determined to retain Bruguiere

’

s name for his var . B
, and

Sowerby
’
s name for var . A (see p . 27 In accordance w ith this View I have excluded all

references to the synonyms of authors, unless I had a figure or a specimen for my guide,
to determine the form referred to in the citation ; this mode O f proceeding has necessarily

diminished the list
,
but makes it more correct for reference .

A rietites hisulcatus has a depressed discoidal shell, with a strongly tricarinated S iphonal

area and subquadrate whorls . T he sides are provided w ith from thirty to forty Simple
,

narrow,
slightly-bent ribs, each terminating in a blunt tubercle, near the siphonal border .

From the tubercle the rib bends Sharply forwards, and disappears at the outer carinae . T he

area is fl at and tricarinated
,
the median keel a little more prominent than the laterals, and

the two sulci, although well marked, are not very deep in the Specimens I have examined ;
the lateral carinae are well defined the shell is bevelled O ff from the ridge to the row O f

tubercles
,
and presents a series of Oblique undulations occasioned by the vanishing of the

ribs . T he Spire is composed O f subquadrate whorls ; in a specimen, 5% inches in

diameter
,
there are six whorls visible ; on the outer whorl are thirty-seven ribs ; on the

second, thirty ; on the third, twenty-nine ; on the second, twenty-five ; SO that in this

example the number of ribs increases with the number of the whorls. T he aperture

is quadrate, rather higher than wide, a little enlarged at the Spire, and sinuous above,
where it is marked by the central keel, the sulci, and lateral carinae . (P l . III and IV . )

T he septa are symmetrical
,
foliated on each side, and divided into three lobes, and

three saddles formed of unequal parts (Pl . III, figs . 1 , 2, 3 ; P l . IV, fig . Siphonal
1 ‘ Proceedings of the C otteswo ld N aturalists

’

C l ub for p . 1 35 .
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M . Bruguiere . In 1 830, Z ieten figured as A . multicostata a good type specimen from
the L ias L imestone of A ltingen, near Tuttlingen

, so that Brugu iere
’

s specific name w as
nearly forgotten, when P rof. A . d

’

O rbigny, in his Paléontologie Francaise,
’

in 1 844, gave
an excellent historical account of the Species ; this author, however, confused A . Buch

landi , Sow . , with A . hisulca tus, Brug .
, an error which I have endeavoured to rectify in my

description of these two forms .

AR IE T I T E S R O T IFO R M I S , Sowerby (P l . V,
figs. 1— 4 ; P l . VII, fig . 1 P l . IX,

figs. 1

AM M O N I TE S R O T I E O RM I S , Sowerby . M ineral C onch . , vol . v , p . 76, tab . 453, 1824 .

O BL I QUE -O O ST A TUS , Z ieten. Die Verst. W iirt. , p . 20, t . xv, fig, 1 , 1830 .

R O T I FO R M I S
,

non Buch . Uber ammoniten
, p . 10, 1832 .

Z ieten . Ibid . , p . 35 , tab . xxv, fig . 1 , 1830 .

d
’

orbigny . Paléontol ogie Francaise, T er. Jurassique,
tom . i, p . 293 , pl . lxxxix, 1842 .

Quensted t. C ephaloPO den, p . 78, 1846 .

O BLIQUE -C O STA TUS, Von H auer . Jahrbuch geologischen R eichsanstal t,

bd . vi, p . 736, 1 853 .

E OT IFO RM I S, S tuder . G eologie der S chweiz , bd . n , p . 30, 1853 .

Von H auer . D ie C ephalopoden aus dem L ias der

N ordOst. Al pen, p, 13, tab . 1 , figs. 1, 2, 5, 1856 .

Quenstedt. Der Jura
, p . 67, tab . vn, fig . 1, 1858 .

O pp el . D ie Juraformation
, p . 77, 1856 .

D umortier . D épots Jurass . du Basin du Rhfine
, p . 22,

1867 .

AR I E T IT E S T a te 4
' Blake . Yorkshire Lias, p . 286

,
1876 .

D iagnosis
—Shell discoidal, compressed siphonal area trIcarInated ; whorls numerous,

quadrate, slightly involute, and strongly “

costated ; ribs from twenty-seven to thirty in

a whorl, simple, strong, arched, and terminating near the areal angle in a large, round,
obtuse tubercle ; siphonal area large and fl at

,
with a median keel

, two lateral sulci,
and marginal carinae ; aperture quadrate

,
depressed, sinuous anteriorly .

D imensions—Transverse diameter of specimen figured on P I. IX 1 75 millimetres ;
height of aperture 45 millimetres ; width of aperture 40 millimetres . M . d

’

O rbigny
’

s

specimen : width of the last whorl 1
1—
0
8

5 ; portion overlapped of last whorl T fifi i thickness

of last whorl 1—
2
0
0—
0 ; w idth of the umbilicus {

1
7
5
5 of the diameter of the shell .

D escrip tion
— Shell discoidal, compressed, w ith quadrate whorls, strongly ribbed

,

and Slightly involute . In the Specimen I have figured (Pl . V, fig . 1 ) the inner whorls

are partly absent, and in part concealed ; in Sowerby
’

s type only four whorls can be

counted, the central ones being absent ; in d
’

O rbigny
’

s fine specimen, which is almost

perfect, there are eight whorls, and this we may regard as the normal number in a shell

1 80 millimetres in diameter ; the number of ribs in a whorl differ much in different
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specimens
, thus in Sowerby

’

s and Z ieten
’

s Shells there are twenty-seven ,
in von H auer

’

s

thirty-four, and in d
’

O rbigny
’

s forty-five ; they are S imple
,
strong, and arched, and

terminate near the margin in a large, round , obtuse tubercle . Sowerby says, T he ribs

rising in knobs just as they reach the front give the whorls a very square aspect ; the

ribs and the hollows between them are nearly equal . T he siphonal area is wide, in

consequence of the extension given to this region by the Size of the costal tubercles ;
upon the middle line of the back is a strong, thick, rounded keel, having on each Side

thereof a deep sulcus, bounded by lateral elevations, so that the area is tricarinated w ith

two intervening sulci . T he Spire is composed of quadrate whorls, with prominent ribs,
and a series of nodules along the curvature O f the Spire . T he aperture is quadrate,
depressed, and sinuous .

T he septa of this Species, according to P rof. A . d
’

O rbigny, are symmetrical, divided

on each side into four lobes, O f which the two lower lateral are formed of two equal

parts. T he S iphonal lobe (P l . V,
fig . one third longer than the principal lateral

lobe , is ornamented on each side w ith a long denticulated branch . T he Siphonal saddle, one

third w ider than the principal lateral lobe, is formed of three divided lobules, O f unequal

size, O f which the median is the largest. T he principal lateral lobe terminates in two

points, and has on each S ide three or four others . T he lateral saddle, narrower than the

principal lateral lobe, is formed of three unequal lobu les, resembling those of the S iphonal

lobe . T he inferior lateral lobe
,
half the w idth of the principal lateral

,
terminates in two

points . T he two auxiliary lobes are very small, and divide into one median and two

lateral points . A line, parting from the extremity of the S iphonal lobe, passes at a con

siderable distance fromall the lobes externally visible, but touches the extreme spiral lobe,
which is bifurcated, and accompanied on each side by a very large columellar saddle .

Afi nities and D if erences—This Species resembles in many characters A . C onyheari .

It is distinguished
,
however, from that form by having a w ider siphonal area and fewer

ribs, each terminating in a large obtuse tubercle, the septa are likew ise much more com

plicated than those of A . Gonyheari . It resembles A . bisulca tus, Brug .
,
in possessing

simple ribs w ith marginal tubercles, and two deep sulci on each side of the median keel .
It is distinguished, however, from that form in having narrower whorls

,
a larger umbilicus,

and a very different lobe-line . C ompare, for example, the sutures in P l . 111, fig . 2,

w ith those in P I. IV
,
fig . 2 .

L oca lity and S tra tigrap hica l P osition—This is a very rare Ammon ite ; my Specimen
w as collected from the L ower L ias, near Lyme Regis ; but its precise horizon I could not
ascertain . Sowerby

’
s Specimen was found in the L ias, near Y eovil . I have seen fragments

from a railway-cutting in the Lower L ias of Weston, near Bath, and from near Bristol,
Somerset.

Foreign L ocalities—Prof. d
’

O rbigny collected it from the L ow er L ias, w ith Gryp ha a
arcuata , at P ouilly, C Ote-d

’

or, where it is rare . T he fine shell figured in P 1. IX of

this work came from near that locality, and was presented to me by Messrs.
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C ollenot and Bréon, O f Semur, to help me in mycomparative work ; and I beg to return

these kind friends my best thanks . P rofessor Quenstedt says it is most abundant in
G ermany, and is collected at Vaihingen, Mohringen,

Gmfind . P rofessor von H auer
’

s

figured Specimen was collected in the Y ellow Ktissen Beds at Enzesfeld
,
near Vienna .

Professor Studer found it in the L ower L ias of the Bernese A lps, and L ardy at C oulata

and Fondement, near Bex,
in the valley of the Rhone .

AR I E T IT E S BR O O KI , Sowerby . P late VI, figs. 4
, 5 .

AM M O N ITE S BR O O KI , S owerby . M in . C onch vol . 1 1
, p . 203, tab . 1 90, 1 8 18 .

Z ieten . Verstein . Wiirttemb . , p . 36
,
tab . xxvii, fig . 2, 1830 .

BR O O KI I
,
can Buch. Uber ammoniten, p . 10, 1 832 .

Quensted t. FlOz gebirge W iirttemb . , p . 1 32, 1 843 .

BR O O KI , S imp son . M onogr . of the Ammonites, p . 53, 1 843 .

BR O O KI I , Quensted t. C ephalopoden, p . 80, 1846 .

BR O O KI , Opp el . Juraformation, p . 83, 1 856 .

S imp son . Fossils of the Yorkshire L ias, p . 97, 1855 .

AR I E T I T E S T a te B lahe . Yorkshire L ias, p . 284, 1876 .

D iagnosis
—Shell depressed, strongly carinated, with a deep narrow sulcus on each

side of the keel ; whorls costated, w ith thirty-six strong, simple, arched, ribs, which curve

round the inner margin o f the whorl
,
and terminate at the sulcus whorls half involute,

inner volutions well exposed ; Surface of the shell marked with fine flexed lines of growth

aperture oblong .

D imensions— Transverse diameter of fig . 4, 140 millimetres height of the outer whorl

at the aperture '

55 millim . width 40 millim . amount
'

of involution one half the whorl .

D escrip tion—This handsome, well-marked species is recognised by its compressed

Shell , ornamented with strong, simple, arched ribs, that are large and prominent, and

equal in width to the valleys between them ; the ribs curve round the inner margin of

the whorl
,
arch regul arly forward, and terminate at the areal angle of the outer margin

of the sulcus ; the Siphonal area is sharp and angular ; the keel round and prom inent,
w ith a deep furrow on each side forming a well-marked boundary between the keel and

sides . The surface of the shell ismarked w ith fine flexed lines O f growth, corresponding in

fiexure w ith those of the costae ; the S iphuncle is lodged in the strong round keel .

Afi nities and D ifierenceS r —This fine, boldlymarked Shell so much resembles A . Turneri,

Sow . ,
that it is difficult to discover the points of difference between them, whilst their

affinities are numerous . In A . Turneri the Shell is thicker and more quadrate, the

S iphonal area is broader, the ribs are nearly straight to the upper third of the whorl,
where they bend abruptly forward towards the aperture, and form a kind of thickened

eminence at the angle of fiexure . In A . B roohi the upper third of the whorl slopes off,

and the ribs
,
which are not so numerous, arch more regularly forward, forming the

angle of flexure found in A . Turneri. This point of difference may be only one O f sex
,
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stair-like character to the open umbilicus (figs. 4 and T he aperture is quadrate (fig
‘

.

the width Slightly exceeding the height. The septa are symmetrical foliated on each Side ,
and divided into four lobeswith narrow branches ; the Siphonal lobe (fig . long and narrow ,

projects beyond the others ; the outer S ide has three short simple, two long branched,
and one terminal branched digitation on the inner side of each bilateral segment O f the

lobe there are five or Six simple digits. The principal lateral lobe is small ; it has five or

Six long tooth-like lateral digitations on its outer
,
three or four on its inner S ide, and

bifurcates into two terminal branches ; the inferior lateral lobe is long and slender, with

several narrow digitations on the sides, and a bifurcate termination ; the auxiliary
,
lobe is

small ; the S iphonal saddle is large, but not sufficiently exposed for accurate description

the lateral saddle is v ery large, occupying two thirds of the sides of the whorl it has two

large terminal folioles, and two lateral folioles, with four or five lobules in each .

Afinities and D ifi erencesf— In the quadrate outline of its whorls and its straight

simple ribs its resembles A . Valdani, d
’

orb . and the terminal tubercle on its ribs likens

it in form to A . p erarma tus, Sow . ; whilst the form of the lobes and saddles, and the

median ridge on the back distinguish it from both . It is very distinct from the other

species of keelless A rietites, and has no affinities w ith the keeled species of that group
,
the

absence of su lci on the siphonal area affording a reliable diagnostic character .

L ocality and S tra tigrap hical P osition .
— The large Specimen was collected in the zone

of Arietites obtusus, near Bredon,
during the construction of the Bristol and Birmingham

Railway . T he smaller specimens were O btained from the same zone at D arlingscott, near

Shipton-ou-Stour, and given me by my late friend, Mr. John Kirshaw, ofWarwick . I

have found one or two small Specimens in the L ower L ias of the Vale of G loucester
,
and

my friend, R . Etheridge , E sq .
, F.R . S , collected a specimen from the railway-cutting at

H orfield, near Bristol . There are several fine large examples of this Ammonite in the
stock cases of the British Museum unfortunately their locality is unknown . Arietites

S auz eanus has been obtained from L ias nodules found in D rift on the H olderness C oast,
and from the L ower L ias, Robin H ood’s Bay, Y orkshire C oast. It is the true Ammo

nites resup ina tus and Amm. transf ormatus of S impson . It is curious that this remarkable

Ammonite should have been found in E ngland, France, and G ermany about the same

time .

Arietites S auz eanus is a very rare Ammonite in France, M . d’orbigny states that

he had seen only two specimens of this Singular Species, which were collected from the

G ryphaea arcuata beds of the L ower L ias by M . Boucault, at C hamplong, near Semur

(C Ote d
’

O r), where it is very rare .
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A R I E T I T E S C RO S S I I , Wright, nov . Sp . P l . X, figs. 1 , 2 .

D iagnosis—Shell discoidal, large, compressed, sides with twenty-four ribs, narrow,

Sharp, and trenchant, much more developed near the line of involution than in any

other part of their traject ; they first bend backward, then arch forward, and finally

vanish near the outer margin . They are thickest at the line of involution and become

gradually thinner and less developed towards the margin,
which is bevelled away .

Siphonal area narrow, with a Sharp, prominent keel, and a Shallow su lcus on each Side

thereof.

D imensions—Transverse diameter of figured specimen 350 millimetres height O f

the last whorl 1 0 millimetres ; diameter of the umbilicus 1 70 millimetres ; amount of

involution one-third of the w idth of the whorl.

D escrip tion
— This very remarkable Ammonite was discovered by the R ev . J . E .

C ross
,

in the Scunthorpe Ironstone of North-west L incolnshire, in beds belonging

to the Upper Buchlandi-series, containing A rietites semicostatus, A egoceras Boucaul

tianum, and others. This new Species attains gigantic Size, as Shown by Several specimens

in M r . C ross
’

s C ollection . T he whorls have their greatest thickness near the line of

involution, from which they Slope gently outwards toward the margin, so that the

Siphonal area forms a narrow and contracted space, in which the sharp, prominent keel,
and two Shallow sulci are found (fig . The ribs likew ise differ from those of other

congeneric species, being largest and thickest near the line of involution,
where in other

forms they are most slender . They bend gently backward, then forward, diminishing

in Size as they ascend and disappearing near the outer bevelled margin of the Siphonal

area . T he last whorl possesses twenty-five ribs, which have a uniform character through

out. T he lobe-line was not seen in any of the specimens that passed through my hands .

T he narrowness of the Siphonal area is very well exhibited in the capital draw ing

of P late X, fig . 2 .

T he aperture of the
”

shell is compressed— narrowest towards its outer margin and

w idest at the line of involution of the spine, and the last whorl embraces nearly one half

of the penultimate one the ribs are likew ise nearly equidistant
,
narrow

,
and trenchant,

and the curve they describe is'

uniform throughout all the whorls.

Afi nities and D if erences.
—This large Ammonite resembles A . Buchlandi, but differs

from that well-known species in the Shape of the whorls : those of A . Bucldandi are

square, and as w ide at the Siphonal as at the umbilical margin
,
whereas in A . C rossii

they are contracted at the S iphonal and large at the umbilical Side the ribs, moreover,
in A . Buchlandi are small at the umbilical and large at the Siphonal side, a character



284 TH E L IAS AMMONITES .

which is quite the reverse in A . Grossi t . T he amount of involution is likewise much less

in A . Buchlandi, and the keel is thicker and more pronounced in that form than in

A . Grossii .

L ocality and Stratigraphical P osition .
—This interesting Ammonite was found in the

Scunthorpe Ironstone, associated, according to the R ev . J . E . C ross
,
with A . Buchlandi,

A . Gonyheari, A . semicostatus, A . stellaris, A egoceras B oucaultianum, N autilus stria tus
,

B elemnites acutus, P leurotomaria Ang lica , C ardinia gigantea , and L ima antigua ta ,

which are considered to represent the Upper Buchlandi-series, or zone with A . semicostatus.

See p . 41 .

I know o f no other British specimens except those belonging to M r . C ross
’

s C ollec

tion . In the Musepm of Stuttgart, however, I Observed two very fine specimens of this

species in the upright cases, unnamed, as they had been separated by P rof. Freas from the

true Buchlandi forms, and placed there as distinct . In the Museum of T iibingen, P rofessor

Quenstedt kindly showed me another large Specimen,
and informed me that it came

from the Upper Buchlandi-bed at Gmund and G Oppingen . My learned friend
,
who is

most particular about the position of all fossils, assured me that it was the true horizon

of this Species, which I have named in honour of the R ev . J . E . C ross, its

discoverer in the British L ias.

AR I E T IT E S S E M I C O S T ATUS
, Young and Bird . P ]. I, figs. 4— 8 .

AM M O N ITE S SE M I-C O ST ATUS, Young &Bird . G eol . Surv . Y ork . C oast , pl . xn , fig . 10,

p . 257, 1828 . (2nd . E dit . )

KBID I O N , H ehl .
7 Z ieten

’
s Verstein . Wiirttemb . , p . 4, pl . iii, fig . 2,

1 830 .

R oemer . O olithen-G ebirg . i, p . 1 93, 1 836 .

d
’

O rbigny . Pal . Francaise, T err . Jurass. , pl . li, figs. 1—6,
p . 205, 1 842 .

S E M I-C O STATUS
,
S imp son . M onogr . of the Ammonites, p . 5 1, 1842 .

BQD L E Y I , Buckman . M urchison
’

s G eol . of C hel tenham
,
2nd ed . ,

-
p . 43, as crenata, pl . xi, fig . 7, 1 845 .

G E O M E T E I C US, Opp el . Juraformation, p . 79, 1856 .

N O D O SAR I E S , Wagener . Verb . N at. Ver .
, p . 1 6 1 , 1860 .

SP I N AR I E S , Wagener , Ibid . , 1860 .

G E O M E T R I C US, S chloenbach. N eues Jahrb . , 1863, p . 1 64 Z eitsch . d . d .

G eol . G esellschaft, vol . xv, p . 500, 1863 .

S chloenbach. Beitrage z ur Palfiontol . , Palaeontographica,

v ol . xiii, p . 155 , pl . xxvi, fig . 3, 1 865 .

FAL C A R I E S , Quenstedt . D er Jura, p . 70, tab . vii, figs. 6, 7 , 1 858 .

S E M I-C O STATUS
,
S imp son . FOssils of the Yorkshire L ias, p . 93, 1 855 .
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branches. A small accessory lobe lies between it and the S iphonal lobe, which is
exaggerated in size in the drawing . T he infero-lateral is small

, _
and leads down to a

small umbilical or auxiliary lobe .

D imensions—T he following are the dimensIOnS of four shells of from three to six

whorls in each, with their parts and number O f ribs, from some typical specimens

before me

Number of whorls 5

D O . ribs 25

D iameter of Shell 58 mm . mm.

W idth of umbilicus 31

H eight of the keel at aperture 2%
D o . last whorl 1 65 as

D o . penul timate whorl 9% 9 :

Thickness of last whorl 1 1

D o . penultimate 72 a,

Young and Bird’s figure of this shell is both bad and deceptive, and their description

incomplete ; hence arose early confusion about the species which they were the first to

name
,
although it was well known to the Yorkshire collectors, who greatly prized the

Slabs crow ded with its Shells. Roemer c ollected it in Brunswick, and de scribed it

accurately
,
but erroneously identified it as Am. natria , and placed it among the

Gap ricorni . Quenstedt, in his Jura
,

’
has figured and described it under the name

falcaries , andWagener under the names nodosaries and sp inaries . In the Berlin Museum

some English specimens
,
obtained from a dealer

,
have the true name Am. semicostatus.

In the Jardin des P lantes the d’O rbignian collection contains the Specimens which were

figured in the P aléontologie Francaise as Am. hr idion, which I have examined . These

shells have been collected from several wel l known L ower L ias localities, as Villefranche,
Sa6ne-et-Loire ; environs of Lyons, R hfine and Semur, C Ote-d

’

O r ; Avallon, Yonne . An

Ammonite was collected from the L ower L ias L imestone near Stuttgart, and called

Kridion by Bergrath H ehl
,
and under this name it was figured by Z ieten in his large work .

on Wurttemberg fossils . This Shell has been frequently mistaken for A . semicostatus, but

appears to be distinct it was erroneously identified by d ’O rbigny w ith the French forms

of A . semicosta tus, and hence our Species appears as A . hridion in the P aléontologie

Francaise .

’

D r . Oppel
,
overlooking the fact that Y oung had figured, and S impson well described,

A . semicostatus, considered the Shells he found in Robin H ood’s Bay and at Lyme

Regis a new species
,
and described them under the name A . geometricus, the A . geome

tricus, P hillips, having been found to be a form of A . spinatus.

L ocality and S tratigrap hical P osition—This Ammonite is found in the Turneri-beds
or upper portion of the zone of Arietites Buchlandi at Broad L edge, Lyme Regis,
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whence I obtained a series of Specimens in different stages of development, and where it

is associated with A . Turneri and A . Bonnardii . It is found in the upper part of the zone

of A . Buchlandi, Robin H ood ’s Bay, Redcar, Marske
,
Nunthorpe, Ellerbeck ; and

zone of Ama l . oxynotus, Robin H ood’s Bay, Y orkshire, and in the L ower L ias Shales

and L imestones at Bredon, L ansdown, C heltenham,
and other places

'

in the Vale of

G loucester .

Foreign D istribution—In North G ermany at Scheppau, Achim, Stadtoldendorf,
Bundheim am H arz, Langelsheim am H arz

,
Brunsw ick ; Salzgitter (H averlah-W iese),

H ullersen and Wellersen
, H anover ; and in many other localities.

In South G ermany at Gmiind, Krummenacker, G Oppingen, and Bebenhausen,
near

Tubingen .

AR I E T IT E S BO N N AR D I I , d
’

O rhigny . Pl . XI, figs. 1 , 2, 3 .

AM M O N ITE S BO N N ARD I I , d
’

O rbigny . Paléont . Franc, T err . Jurase . , p . 1 96, pl . xl vi ,

1 842 .

D iagnosis
—Shell discoidal sides much compressed and ornamented w ith numerous

(forty) ribs, which first arch backwards
,
then incline forwards, and finally bend round the

margin,
inclining obliquely forwards, and vanishing at the outer Side of the sulcus.

Siphonal area w ith a medium-sized keel between two deep lateral sulci . Aperture rectan

gular
, subquadrate, compressed at the Sides .

D imensions—Transverse diameter of the figured Specimen, 1 1 0 millimetres height

of the last whorl
, 25 millimetres thickness of ditto, 22 millimetres. Amount of

involution, 3 millimetres.

D escription
— Shell discoidal, much depressed, carinated, and sulcated whorls

numerous (eight) . T he sides ornamented with forty ribs
,
mostly simple, rarely bifurcate,

much arched, and rounded . T he S iphonal area broad, provided w ith a medium-Sized

prominent keel, having on each S ide a deep sulcus. T he Spire is composed of narrow

compressed whorls, with very regular ribbing.

T he aperture is rectangu lar,subquadrate, and compressed at the S ides, with a promi

nent ventral process . T he lobe~ line is not Shown on any. of my specimens. D
’

O rbigny
1

describes the siphonal lobe as a little larger, and quite as long as the principal lateral,
and ornamented with many conical digitations. T he S iphonal saddle is tw ice the size of the

principal lateral lobe, and is divided into four round unequal leaves by three lobules, of
which the central one has nine digitations. T he principal lateral lobe is ornamented on each

S ide with three branches
,
which increase in length from above downwards. The first has

two digitations, the second three, and the third six and the external branch is longer than
the other . T he lateral Saddle

,
narrower than the principal lateral lobe, is unequally parted

1 Paléon tologie Francaise, ter. J tome i, p . 1 96, pl . xlvi, fig . 3, 1842 .
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on the Sides into large obtuse feStoonS . T he infero-lateral lobe is small and provided out
wardly with three, and inwardly w ith two, simple digitations, independently of the median
point. T he auxiliary saddle is .very short and thrice festooned the line from the central

radius, in parting from the point of the dorsal lobe, touches the extremity of the principal

lateral lobe, but is very distant from the infero-lateral and auxiliaries.

Afi nities and D if erences—This Ammonite retains its youthful form throughout life,
and more nearly resembles A rietites hisulcatus than . any other of the congeneric forms in
the structure of its siphonal area, the general character of the shell, and the deep sulci
on each S ide of the keel . It is distinguished from A . bisulca tus, however, specifically by
the narrowness O f the whorls, the compression of the Sides, the greater number of

ribs destitute of tubercles, and by
'

the marked difference in the figure of the-lobe-line,
'

which is seen to be disposed in a different manner when
'

the two Species are carefully

compared . It resembles A rietites Turneri, Sow .
,
and I have seen A . Bonnardii marked

A . Turneri in some continental museums ; even
“

D r . Oppel appears to have thought

themidentical . It differs from A . Turneri, however, in having the whorls not nearly so

high
, nor the Shell so thick as in that Species ; whilst the difference in the structure of

the lobe-line makes a marked Specific distinction between these two allied forms, which
belong to the horizon containing the beds with P entacrinus tuberculatus, Miller .

L oca lity and Stra tigraphical P osition
—I have collected this species at Lyme Regis,

out of the hard limestone beds with A egoceras B irchii in a S lab before me the two

Species are embedded together . It has been found inthe same horizon in the Lower

L ias of Bredon,
L ansdown, near C heltenham,

and in the Vale of G loucester .

I must refer the reader to p . 48 for an account of the Turneri-beds at L yme Regis,

and a list of the fauna with which Arietites Bonnardii was associated . A egoceras Birchii

may be now added to the list, as in a recent traverse I discovered the two Ammonites

embedded together in the same Slab .

Foreign L ocalities
—The type was found in the L ower L ias with Gryp ha a arcuata

in the environs of Belley (Ain) . T he type Specimens are in the E cole des Mines, Paris.

It has likewise been found by D r . Oppel, near Stuttgart (Wiirttemberg).

A R I E T I T E S SUBN O D o
‘

SUS ,
1 Young aBird. P l . VI, figs. 2, 3 .

AM M O N I TE S SUBN OD O SUS, Young g Bird . Yorkshire C oast, p . 258, 1828 .

S impson . M onogr . of the Ammonites, p . 48, 1843 .

S impson . Fossils of Yo rkshire Lias, p . 90, 1855 .

AR I E T I T E S O BE SULUS, T a te 3: B tu/cc. Yorkshire L ias, p . 284, pl ; vi, fig. 2, 1876 .

D iagnosis
— Shell discoidal ; S ides flat, compressed siphonal area broad, fl at ; keel

1 T ermed nodulosus on the explanation of P1 7 1 , figs. 2 and 3 .
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D imensions—Transverse diameter of Specimen figured on P late X III , 1 50 milli
metres ; height of the last whorl, 50 millimetres thickness of ditto, 35 millimetres ;
amount of involution, 8 millimetres diameter of the umbilicus 60 millimetres.

D escription—This is a very remarkable Ammonite . In early life
,
its Specific

characters are well developed ; inmiddle age it changesmuch after attaining a very large
S ize in its adult state it differs from all the previous conditions, as Shown in Specimens
contained in the Museum at Semur, where this Species may be studied in the different

states of development. T he shell is very thin, much compressed and carinate
,
provided

w ith an elevated
, but not cutting keel . T he S ides are flat and ornamented with numerous

ribs
,
which vary in number in different individuals (from eighteen to thirty-six). They

are thick and well developed when they appear at the umbilicus, and rise in straight lines,
gently bent forward towards the aperture, and near the margin O f the siphonal area

terminate in small blunt tubercles. In the Specimen I have figured from the L ower L ias

of G loucestershire (Pl . XIX,
figs. 8—1 0) the ribs (seven in number) are far apart

,
the

tubercles are small and conical, and the keel is sharp and prominent. In another

specimen, about the same Size as the latter, there are twenty-six ribs, so that the

number of these lateral folds is valueless as a Specific character in this form . In a larger

specimen from the Museum of Semur, 1 6 5 millimetres in diameter, there are thirty-Six

r ibs ; and the fine Specimen I have figured (Pl . XIII) from the same locality has twenty

eight ribs. T he admirable figure given in this plate shows likewise another important

feature in this Ammonite, namely, that the ribs, tubercles, and keel are much Sharper

and better defined in the cast than in specimens covered with the original Shell .

A small Semur specimen in my hand shows this very distinctly, and is verified, in P1.

XIII
,
in that portion of the outer whorl which has retained its Shell . The ribs likewise in

thisspecies are rarely bifurcated .

T he terminal costal tubercles appear to be best developed in early age ; they gradually

become blunted in the middle period, and finally disappear in the senile condition .

T he keel is as well developed upon the cast as in those parts covered with the

shell, and has almost always the same prominence ; an anatomical fact of some importance
,

seeing that in a congeneric form, the A . Ahalloensis, from a higher zone, as pointed out

by Mons . D umortier , the Shel l possesses a well-developed keel, which is entirely absent in

the cast.

T he lobe-line is delineated on P late XIII ; a lateral view in fig 1 , and the siphonal

and lateral lobes and saddles in fig . 3 this outline is essentially the characteristic form

of the group Arietites to which this species belongs.

T he aperture is compressed on the Sides and forms an irregular hexagon ; the two

S iphonal facets form prominent angles, the two sutural obtuse angles, and the lateral

facets are inclined outwards .

S ince the above description was in type, I have received, through the extreme kind

ness of M . C oll enot, of Semur, a larger Specimen of this species than the one figured
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in Pl . XIII . I t is an adult specimen w ith a considerable portion of the body

chamber and traces of the lobe-line . This fossil is 225 millimetres in diameter,

the outer whorl at the aperture is 85 millimetres in height and 56 millimetres in width

and the aperture is compressed and forms an irregu lar hexagon ; the two outer facets

describe acute angles, the two lateral and the two inner re-entering angles . T he whorls

are w idest at the umbilical , and narrowest at the outer margin, where they are bevelled

away into the prominent keel . At the umbilical angle there are twenty-four thick, blunt

ribs S lightly inclined backwards, which ascend on the Sides and disappear near the

middle of the whorl, and then leave the upper portion smooth . T he row of tubercles

in which the lateral ribs usually terminate are absent on this more aged shell, so that the

outer half of the whorl is bevelled away and rises into a high, prominent keel . A portion

of the Shell remaining on the cast Shows how extremely thin the Shell of this Species

was in so large an Ammonite . T he keel, likew ise, is as prominent on the cast as

at the parts covered by Shell.

T he spire is formed of angular whorls, which are one half involute ; they are all

strongly ribbed as they appear near the umbilicus
, the upper smooth-bevelled half being

concealed by the involution of the spire . T he body-chamber is not complete, still it

occupies five sevenths of the outer whorl of this specimen .

T he lobe-line is very tortuous, and forms three lobes and three saddles . T he Siphonal

lobe is long
,
narrow ,

and freely digitate on each side . T he Siphonal saddle is w ide and

oblique, w ith numerous festoons on its long inner Side (P l . XIII, fig. 3) the principal

lateral lobe is as w ide, but Shorter than the Siphonal ; and the lateral saddle is larger than

the siphonal, and is O blique and festooned in like manner . The auxiliary lobes are small

and indistinct .

This Species attains a very great size, as may be seen in the old shells contained in

the Semur Museum.

Afiinities and D if erences—This Ammonite somewhat resembles A . stellaris, S ow . ,

in the compression of the sides and bevelled surface of the outer margin . T he row of

tubercles near the siphonal area
,
the narrowness of that Space and entire absence

of su lci from each Side of the keel
,
entirely separate it from A . stellaris

,
and there is

no other form in the L ower L ias w ith which it has any affinities.

L ocality and S tra tigraphica l P osition — It was collected from the L ower L ias Shales
,

in the Vale of G loucester
,
during the deep cuttings made in the formation of the M idland

Railway . In Yorkshire it is found in position in the upper part of the B uchlandi Z one

atMarske, Redcar ; and in Robin H ood ’s Bay, in blocks, associated with L ima p ectinoides,
L ucina limhata , D enta lium elatense

,
indicating the same horizon there .

In France it is found in the upper part of the zone of Arietites Buchlandi w ith A rietites
rotiformis and A r . semicostatus, Young, and is rarely discovered in the lower layers
of the zone . D umortier says it is collected at Saint-D idier

,
RhOne ; also at C urgy

,

Borgy, SaOne
-et-L oire ; Salins, C lomot, Nolay, C Ote-d

’

O r ; Mont-de-L ans, Isere ; and



2 THE L IAS AMMONITES .

Avallon, Yonne . .Near Semur, C fite d
’

O r
,
_

many specimens of a large size have been
found

,
and which are now preserved in the Semur Museum .

In G ermany, Quenstedt records it from Gmiind .

AR I E T IT E S T UR N E R I , Sowerhy . P l . XII, figs. 1—6 .

AM M O N ITE S T UR N E E I
,
S owerby . M ineral C onchology, tab . 452, vol . v, p . 75, 1824 .

D iagnosis
— Shell discoidal, depressed, strongly carinated, with a deep narrow sulcus

on each side of the keel ; whorls costated, with forty-two strong, S imple, straight ribs
,

which bend suddenly forward near the back, each rib thickened at the angle ; inner

volutions of whorls well exposed aperture oblongo-quadrate .

D imensions—Transverse diameter 1 1 5 millemetres height of the aperture 41 mille

metres, width 38 mil lemetres amount of involution nearly one fourth of the whorl .

D escription
—This shall so closely resembles Ammonites Broohii, that I have long

suspected it might on ly be a variety of that Species ; the want, however, of a good series

O f SpecImens of A . Turneri, to enable me to compare it with A . .Broo/cii in different stages

of growth, has induced me to retain , for the present, Sowerby
’

s name, and to give his

description of A . Turneri from vol . v
,
p .

-7 5 of the Mineral C onchology .

D epressed, radiated, carinated, a furrow on each S ide of the keel ; inner whorls exposed

radii numerous, equal
,
curved towards the front ; the aperture O blong-quadrangular .

Volutions about five, the inner ones almost wholly exposed ; the radii are almost straight

until they bend rather suddenly toward the front ; the aperture is less than one third

the diameter of the last whorl in length . T he more exposed whorls, squarish aperture,
and differently curved radii

,
distinguish this from A . Broohii , to which it bears a strong

resemblance .

T he septa are very imperfectly preserved in the Specimen I have figured . T he

lobe-line shows the siphonal lobe (fig . 6) long, narrow , and deeply serrated on both

S ides, and the terminal branch bifurcated . T he Siphonal saddle is small, ending in

two festoons ; the principal lateral lobe (fig . 5) is oblique
,
and serrated

, terminating in

three curved digitations the lateral saddle is wide, ending in three festoons,w ith several

lobules on each side ; the inferior lateral lobe is oblique like the principal lateral, and

about the same S ize
,
with serrated S ides and a trifid termination ; the lower lateral

saddle is much smaller than the upper lateral, and ends in three festoons of unequal

S ize, with a lateral lobule on each side .

In P l . XII, fig . 4, I have given an accurate draw ing of one of Sowerby
’

s original

type Specimens, now in the British Museum, to Show its identity in form with the Shell

figured (figs . 1— 3) on the same plate .
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calculated from several Specimens are—height of the last whorl 1
4
0
9
0

width , “

1
2
5
5
5 5 w idth

of the umbilicus, 14
4
0
—5
5 ; involution of the whorl, {150 oi the diameter of the Shell .

D escription—This Ammon ite has a discoidal shell, moderately Compressed on the

sides, but rotund towards the siphonal area, which is furnished with a very thick obtuse

keel, having on each side a deep sulcus separating it from two lateral carinae formed by the
angles of the S ides and area aperture compressed, bi-sinuated at the summit

,
and strongly

grooved by the turn O f the Spire ; whorls S lightly compressed in the middle, and more so

towards the upper third provided w ith from twenty-five to thirty moderately prominent

acute ribs, which are arched, and disappear at the angle of the area before they merge

into the lateral sulci ; the valleys between the ribs are very regularly concave .

T he entire surface of the outer lamina
'

of the Shell is traversed by fine longitudinal

lines, as if they had been cut by a graver . O n the Specimen before me there are sixty

six such lines on the area and sides of the whorl
,
and at the point where they intersect

S imilar transverse lines a punctated depression is produced, which imparts a highly

ornamental character to the shell of this Species.

T he septa are symmetrical , divided on each S ide into four lobes and four saddles, formed
of unequal parts (P l . X X I , fig . T he S iphonal lobe is long and w ide, and divided on

the median line one third of its length, presenting numerous small equal—S ized digitations

around its circumference the Siphonal saddle, as large as the Siphonal lobe, has shall ow

ramifications pn its outer S ide, and three small festoons on its anterIO r border the principal

lateral lobe is conical, and about two thirds the length of the S iphonal lobe the superior

is larger than the S iphonal saddle, and presents better developed S imple festoons on its

border than those on the latter ; the inferior lateral lobe is about as large as the principal,
and has numerous small round digitations on its circumference the auxiliary saddle is

about one fourth the S ize of the siphonal
,
and has a similar form ; the auxiliary lobe is

nearly as large as the lateral .

Afi nities and D if erences:—This species very much resembles A rietites stellaris, Sow .

SO much so, that the one is often mistaken for the other . Both have longitudinal and

transverse lines on the Shell
,
and punctations at their points of intersection in A . stellaris

the Shell is more compressed and bevelled, the keel smaller and less obtuse ; the digita

tions of the lobes more complicated, and the saddles longer and narrower .

Loca lity and S tratigraphica l P osition — This Ammon ite characterises a well-marked

zone of life in the L ower L ias, which was well shown at Bredon during the cutting of

the Bristol and Birmingham Railway, from whence I O btained the fine figured Specimens .

T he rock consisted of dark grey—bluish Shales and marls, w ith irregular and inconstant

bands of limestone . This Ammonite is found near Stratford-on-A von, Warwickshire

it is collected in great abundance between Lyme Regis and C harmouth, where the Shells

are replaced and their chambers filled with crystallised carbonate of lime . These beautifu l

fossils are called Tortoise Ammonites by the local co llectors. T he young examples

of this Species found with A . p lanicosta, Sow . ,
in the Marston marble O f Somersetshire,
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which belongs to the zone of A . ohtusus, have been figured by Sowerby under the name

of A . Smithi .

In Robin H ood ’s Bay, on the Yorkshire coast, 1 have found this species, which,
however, is very rare in that county, A . stellaris being here the dominant form,

and

mis-called A . obtusus in most O f the public and private co llections.

O n the continent of Europe it has been found in France, in the environs of A vallon

(Yonne) Saint-R amber (Ain) and in the province of Luxemburg, at Ethe and it is

found in South G ermany in many localities. P rofessor Quenstedt regarded this species

as A . Turneri, Sow and figured it as such ; in pl . iii, fig . 1 9 , of his C ephalopoden my

learned friend recognised the stratigraphical importance of this form, as he found it

characteristic of a zone, which he called the Turnerithone in his valuable FlOzgebirge

W iirtembergs.

’

It is found at Balingen, Ober-D ingen, Betzgingen, and Betzenrieth .

A RI E T I T E S ST E LL AR I S
, Sowerby . P l . XXII, figs. 1—6 .

AMM O N ITE S ST E LL A E I S , S owerby . M ineral C onchology, vol . i, p . 2 1 1
, pl . 93, 181 5 .

D e H aan . M on . Ammon . et G on . , p . 109, 1825 .

Guidoni . Journal de G éologie (Boué), iii, p . 276, 183 1 .

d
’

O rbigny . P aléontologie Frangaise, T err . Jurassique, t . i,
p . 1 93, pl . xlv, 1842 .

P il la . Bul l . S oc . Geol . de France
,
sér . II, t . iv , p . 1063, 1847 .

T UR N E R I, Quensted t . D ie C ephalopoden , p . 26 1, 1846—9 .

S T E L LAR I S , S chafhautl . Von L eonhard und Bronn
’
s Jahrbuch, p . 139,

1848 .

S aoi e M eneghini . G eologia della T oscana, p . 104, 1851 .

O BTUSUS , E hrl ich. G eognostich . der N ordOstl ich . Alpen, p . 22, 1852 .

S T E LL AR I s
,
von H auer . Jahrbuch der k . k . geolog . R eichsanstal t, iv, p .

747, 1 853 .

C hap uis et D ewa lque . Foss. terr . second . Luxembourg, p . 4 1 ,

pl . v, fig. 2, 1853 .

M erian . Verband. der N atur . G esel lschaft. Basel , p . 77, 1854 .

con H auer . D ie C ephalopoden aus dem L ias
,
N ord-Alpen ,

p . 22, pl . v, figs. 1—3
,
1 85 6 .

Opp el . Juraformation, p . 82, 1856 .

Quenstedt. Der Jura
, p . 96, pl . xii, fig . 1 , 1858 .

D umor tier . D épOts Jurass . du Bassin du RhOne t. 1 1, p . 123,

1 867 .

AR I E T I T E S T a te Blake . Y orkshire L ias
, p . 287, 1876 .

D iagnosis
—Shell discoidal, compressed ; whorls four, exposed, one third involute ;

sides flattened, covered with thirty ribs, nearly straight on the sides
,
and bent toward
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the marginal angle ; siphonal area squarish with a thick prominent keel, and two deep

lateral sulci . Outer lamina of the Shell o rnamented with elevated longitudinal and
transverse lines, grow ing at some distance apart and forming decussating striae with a

series of elevations at the points of intersection ; aperture oblong, subquadrate, deeper
than w ide siphonal area narrow and bisulcate dorsal margin w idest where it embraces
the penultimate whorl .

Original type spemmens Of Sowerby— the largest shell (P l . XXII, figs . 1 , 2)
D imensions—Transverse diameter 1 25 millimetres ; width of umbilicus 40 milli

metres height of aperture 50 millimetres greatest dorsal width 43 millimetres .

Smaller Shell (Pl . XXII, figs . 3 the same as figured in the Mineral C onchology

transverse diameter 73 millimetres ; w idth of umbilicus 25 millimetres height O f

aperture 30 millimetres greatest siphonal w idth 25 millimetres .

D escrip tion—T he Shell is discoidal, compressed ; tricarinate on the S iphonal area,
and its sides ornamented with thirty simple ribs

,
S lightly bent in the

“ inner half,
curved forward , and much less prominent as they approach the angle ; the Shell is
bevelled away

'

toward the abdominal Side, and here the ribs entirely vanish . T he

siphonal area is narrow from the bevelling of the Shell ; the keel is thick and prominent

(figs . 2 and with a deep sulcus on each side . T he spire is composed of four compressed

whorls, which covel more than a third
,
about -

1

3
0
8

0 th of the embracing whorl, so that the

entire umbilicus IS exposed . T he surface of the outer lamina of the shell i s ornamented with

distant, elevated, longitudinal, and transverse lines, and the decussating striated surface

thus produced forms smal l tubercles at the points of intersection,
which impart a remarkable

feature to this and the allied Species, A rietites obtusus . These decussating striae are very
well Shown in the S iphonal areas of both the figured Specimens the aperture is oblong

,

subquadrate, compressed at the siphonal Side, w ith a sinuous margin, and enlarged at

the umbi lical side, where it embraces the preceding whorl .

T he lobe-line, very well Shown in fig . 3, forms one Siphonal, and three lateral lobes,
w ith four saddles on each side . The siphonal lobe is one third longer and w ider than

“

the superior lateral lobe, which is small, and the lower lateral and the auxiliary are so

likewise . T he lateral saddles are very large , and much exceed in size the siphonal and

auxiliary saddles, as is very well seen in figs. 3 and 6 . In none of the specimens that

have passed through my hands have I seen the form and complexity which d’O rbigny
has . figured in his plate xlv .

The Anap tychus, which I found in the body-chamber of a large specimen at Lyme
Regis, has an uneven, compressed, bell-Shaped figure ; it has a horny texture, and

much resembles the Anaptychus of A . semicostatus found very near the ohtusus-zone .

Afi nities and D if erences —Arietitesstellaris verymuch resemblesA . obtusus (P late XXI)
in the general form and punctated character of its shell structure ,

it differs, however,
from that Ammonite in having a more compressed shell, bevelled away toward the

margln, with more numerous ribs vanishing as they approach the angle, and leaving no
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A R IE T IT E S R AR I C O ST ATUS
,
Z ieten. P l . VII, figs. 2—6 ; P l . XXVI, figs. 5—1 4 .

A MM O N ITE S R AB I C O ST ATUS, Z ieten. Versteiner . Wu rtemb. ,p . 18 , tab . 1 3, fig . 4, 1830 .

D e M andelsloh. C onst. geolog . Al b . Wiirtemb . ,
1 835 .

d
’
O rbigny . T err . Jurass. , tom . i, p . 2 13, pl . 54 , 1842 .

C ABUSE N SI S, d
’

O rbz
’

gny . T err. Jurass. , i, p . 284, pl . 84, figs . 3—6,
1842 .

T URR IL I TE S BO BLAYE I , d
’
O rbz

’

gny . T err . Jurass . , i, p . 1 78, pl . 4 1, 1842 .

AM M O N ITE S R am cosm 'rus, Quenstedt. Flo
’

tzgeb . Wiirtemb . , p . 1 59 , 1843 .

Quenstedt . P etrefactenkunde, p . 83, tab . 4, fig . 3 .

Fraas. W urtemb . Jahresb . , ii, p . 2 10, 1846 .

B ronn . G esch . d . N atur
,
iii, p . 5 7, 1847 .

Gi ebel . G eogb. S eptentr. H ercyn. fast . constit. , p . 1 9, 1848 .

H el d. G eogn . Wiirtemb . , p . 2 18, 1850 .

schafl autz. Siidbayr. Alpen, p . 138, 1850.

R enevier . Bull . Soc . Vaud . S c . N at ., t . iii, p . 139, 1852 .

S tuder . G eologie der Schweiz , ii, p . 30, 1853 .

Von H auer . C ephal opod . aus dem Lias N .
-O . Alpen,

p . 52, pl . xv i, figs . 10—12, 1856 .

Quensted t. D er Jura, p . 1 05 , pl . xiii, figs . 1 6—1 8, 1858 .

E X O R TUS, S imp son . Foss . of Yorksh . Lias, p . 44, 1855 .

R A R I C O STATUS
,
D umortier . D ép6ts Jurass . du Bassin du Rhéne, tome n,

p . 1 73, pl . xxv, figs . 4—7, 1867 .

AE G O C E R A S ? BA R I C O ST ATUM , T a te and B lake . Y orksh . Lias, p . 276, 1876 .

D iagnosis
—Shell compressed, discoidal ; whorls narrow,

numerous, almost entirely

evolute ; sides w ith 21 to 30 straight
, acute, prominent, and distant ribs, diminishing

in size on the siphonal area, which is fl at, with a small, narrow,
rudimentary keel, without

lateral sulci ; aperture quadrate, rotundo-cordate .

D imensiona— T he large
‘

specimen figured in P I. VII, figs.
_
2 , 3, 4 . D iameter 93

“

millimetres ; ditto of umbilicus 56 millimetres ; height of aperture 20 millimetres ; width

of ditto 1 8 millimetres.

T he smaller specimen figured in P I. XXVI, figs. 1 2, 1 3, 1 4 : diameter 60 milli

metres ; ditto of umbilicus 35 millimetres ; height of aperture 1 5 millimetres ; width of

ditto 1 5 millimetres.

D imensions of the French specimen measured by A . d
’

O rbigny : diameter 93 milli
metres ; size of the last

'

whorl 1

9—
0
0
0 amount of involution flag ; diameter of the

umbilicus thickness of the last whorl 1
9
0
9
0 . Another, measured by M . D umortier,

gave : diameter 65 millimetres size of the last whorl 1
94
0
2

5 ; thickness size of

umbilicus£
4
5

. In a smaller shell of 35 millimetres all the other proportions remain
the same .

D esmj lz
’

om—This is an important and very characteristic Ammonite, as it marks
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out clearly the boundary line between the L ower and Middle L ias, and has a very
limited life in time .

It presents two distinct forms
, both of which are met w ith in the British L ias, and

each requires a separate description . T he first variety (a) is the form which has been

figured by Z ieten as the type of the species . It has straight prominent ribs, set far

apart, w ith w ide concave spaces between . W e count about twenty costae in the last
whorl of a shell of 60 millimetres in diameter ; when the Ammonite is larger the whorls
have more prominent ribs

,
which become thicker at the margin . T he fossil, P l . VII,

fig . 2, is a good example of this form ; in it, however, the ribs are more numerous, on

account of the size of the shell . Those which I have collected near C heltenham, and

those found at Ballintoy, in the North of Ireland , belong to this variety .

T he second variety (6) has more numerous ribs
,
nearly thirty in the last whorl

,
in a

shell of 40 millimetres in diameter . T he whorls are in general less depressed, and the

inner are covered with very delicate, close-set, regular ribs. T he evo lution of this

variety is very well shown in a mass of specimens I obtained from a bed of shale
near C harmouth . T he young shells of 1 6 millimetres in diameter all have nume

rous bent ribs, set very regularly apart, which cross the siphonal area without any

trace of the carina which appears in larger specimens ; so it may be said of this
Ammonite that the young shells have many more ribs in a whorl than the older
specimens . T he carina first appears as a slender central sheath, which only assumes
the form of a rudimentary keel when the shell reaches from 20 to 25 millimetres in
diameter . This variety is collected in great numbers from the upper beds of the L ower
L ias C lay near C harmouth . T he shells, how ever, are so highly charged w ith iron
sulphuret that they unfortunately soon fall to pieces in the drawers of the cabinet by the
decomposition of the mineral matrix .

T he septa are very distinct in this species, and removed rather wide apart. They

form three lobes, and three saddles composed of unequal parts. T he siphonal lobe is a

little longer than the principal lateral lobe (Pl . VI I, fig . and has numerous denticles on
its sides. T he siphonal saddle is one third larger than the principal lateral lobe , and has
three groups of lobules nearly equal in size ; the principal lateral lobe is irregular in the
shape and disposition of its lateral denticles ; the lateral saddle is smaller than the

principal lateral lobe, and has two terminal lobules with small lateral branches the lower

lateral lobe is small, with several lateral denticles
, and the auxiliary lobe ends in simple

digitations .

The septa stand wide apart, and the lobe-line occupies the valley between every
second rib, as shown in fig . 6 , drawn purposely to demonstrate this remarkable character
in the structure of A . raricostatus, which is really not only raricostate, but likew ise

rariseptate, in all the specimens I have examined .

T he front view (Pl . VII, fig . 4) shows the plain siphonal area deprived of the shell
,

with the slender keel in the centre of the area ; and the back view of the same shell shows
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the same structural character around the whorl (fig . the different examples of this

species which I have figured in P l . XXVI, figs .

'

5—14 , show how permanent these

characters are in several varieties of this species from my collection .

Afifzz
’

tz
’

es and D éf erences .

—A rietz
°

tes raricostatus stands out very distinct from all its

other congeners ; the short, straight, acute, sparse ribs on the sides
,
w ith w ide concave

valleys between the narrow, slender keel,w ithout lateral su lci on the area, and its simple
lobe-lines so widely apart, form an assemblage of characters which readily distinguish

this species from the congeneric forms with which it is associated .

L ocality and S tra tigrap /rz
'

cal P ositi
'

oa r —I have collected this species in the neighbour

hoo d of C heltenham, associated w ith H zpp op odz
'

ump onderosum, A rietites nodotz
’

anus, and

A egoceras densinodum the zone which it characterises I consider as the uppermost of the

L ow er L ias . At Black Venn, near C harmouth, Dorsetshire, a very interesting variety

is found , unfortunately overcharged w ith iron-pyrites . T he larger specimens, such

as the one figured
,
Pl . VII, figs . 2, 3, are found in the limestone, and are well

preserved .

A t Robin H ood’s Bay, Y orkshire coast, I found this species in nodules apparently

derived from the Oxynotus
-zone, which is here closely united with the R aricostatus

d .
‘ I had a very fine series of this Ammonite sent me from the North of Ireland by

my old friend P rofessor E . C . H . D ay, which he collected from the R aricosta tus

bed so well developed in the small Bay of Ballintoy .

‘

In France it is found with G rypfiaza arcuata at Semur, and at Pouilly
~en-Auxois,

Nolay, C fite-d
’

O r; near Nancy, Meurthe ; Saint-Fortunat, R hfine ; Saint-C yr, R héne ;
D revaine, Sa6ne-et-L oire, and several other localities in the Valley of the Rhone . In

W iirttemberg _
it is found at Goppingen, M etringen, O berdingen, Balingen, and Schlichen,

near Schémberg .

A R IE T I T E S N O D O 'I ‘IANUS , d
’

O rbz
’

yny . P l . XXXVII, figs. 3 and 4 .

AMM O N ITE S N O D O T I AN US , d
’
O rbz

’

gny. Pal . Francaise, T err . Jurass . ,
1
, p . 1 98, pl .

xlvii, [842 .

M A C D O N E LL I I
,
P ortlock . Report on L ondonderry, p . 134

, pl . xxix A ,

fig . 1 2, 1843 .

C HA R P E N T I E R I , Quenstedt . Bronn
’
s Jahrbuch fiir M inera1.

, p . 8 10, 1847 .

QUE N ST E D T I , S chafhault. G eog . Sfidbayr . Alpengebirg , p . 142, pl . xvi,

fig . 22, 185 1 .

N O D O T I AN US
, 8 a e M enegl n

'

m
‘

. G eologia del la T oscana, p . 1 22, 1 85 1 .

G iebel . D e C ephalopoden der Vorwelt. , p . 734, 1852 .

con H auer . Jahrbuch der k . k . geologischen R eichsanstalt,

p . 747, 1853 .
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three digitations the auxiliary
'

saddles have small festoons, and the auxiliary lobe
terminates in two points. T he septa are placed so wide apart that we often find three
ribs intervening between two septa . T he radial line, in parting from the extremity of

the dorsal lobe, cuts the points of theprincipal lateral lobe, but passes at some distance
from the lateral lobe and the auxiliaries.

Afinities ana
’ D if erencea—T he compressed sides, prominent keel, and absence of

lateral sulci, separate this form from other Arietites with which it is grouped
,
and w ith

which it has many affinities both in the structure of the lobe-line and in the lobes and

saddles themselves. It has numerous affinities w ith the genus H arp oceras in the form

and structure of the shell .

l ocality anol S tra tiyrapnica l P osition— G eneral P ortlock found his type shell in the

L ias at L arne, and others at P ortrush and Ballintoy. I have found it in the lower part

of the A rmatus-bed at the base of the Jamesoni-zone in L ias C lays near C heltenham,

associated with A eyoceras densinodum and Ama lt/ieus oaynotus .

In France it is very rare . T he type specimen figured by d’O rbigny was collected in the

L ias of G ros-Bois, C fite d
’

O r D umortier records it from St . Fortunat, L imonest, Rh6ne

Jambles, Sadne-et-L oire ; Nolay, C dte-d
’

O r, and other localities . Professor Von H auer
’

s

specimen
,
figured in his ‘

N ordostlicheri A lpen ’

was found in the L ias of the Al ps ;
at N eustiftgraben, Steinbauer, Adneth,Weidachlahne, in Ammergau . D . Stur collected

numerous examples of this species, two to three inches in diameter, in the C arpathians

at Modern
,
at T ureczka, and Arva .

Schafhautl found it in the Bavarian A lps in several localities S tuder in Switzerland

and Savi and Meneghini in the Apennines at C astlenuovo in G arfagnana .

A R I E T IT E S I M P E N D E N S , Youny anal B ird. P l . XXII A , figs. 1— 5 .

AMM O N ITE S IM P E N D E N S , Y oung and Bird . G eol . S urv . Yorkshire C oast, p . 266, 1828 .

S impson . M onogr . of the Ammonites, p . 52, 1843 .

FOWL E R I, Buckman . G eol . of C heltenham, p . 104, pl . xii, fig . 7, 1845 .

IM P E N D E N S, S impson . Fossils of the Yorkshire L ias, p . 96, 1855 .

R AD IA TUS , S imp son . I bid . , p . 88, 1855 .

AR I E T I T E S I M P E N D E N S , T a te and B lake . Y orkshire Lias, p . 290, pl . v i, fig . 7, 1876 .

D iaynosis .
— Shell discoida l

,
depressed, and highly car inate ; whorls deep sides con

v ex and bevelled towards themargin, nearly two thirds involute whenyouny, sides costate,
with thirty-six straight acute ribs,which bend sharply inwards toward the margin adult,

sides smooth or undulated with fl at folds
,
which overhang the edge of the umbilical

suture . S iphonal area narrow
,
w ith a very prominent acute keel, and two wide, deep

lateral furrows aperture narrow,
compressed, or sagittate .

D imensions (youny costatef orm,
of specimen figured

,
P l . XXII A , fig .

—D iameter
40 millimetres ; ditto of the umbilicus 1 2 millimetres.
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M iddle-ayecl
—Diameter of specimen figured (Pl . XXII A ,

fig . 1 ) 80 millimetres ;
ditto of the umbilicus 26 millimetres ; height of aperture 35 millimetres ; w idth of ditto .

at spire 20 millimetres .

A clul

25 millimetres ; height of last whorl 45 millimetres.

D escription—This is a very remarkable Ammonite, and combines in its structure the
form of H a rp oceras w ith the lobes and saddles of Arietites . I t is likewise a very rare

form in the Yorkshire L ias, where it has hitherto been chiefly found . In early age

its deep whorls have costated sides
,
and when 40 millimetres in diameter (fig . 4) its

convex sides are covered w ith thirty straight acute ribs, which bend sharply forwards
toward the margin and disappear on the area the keel is then acute and prominent, and
it has a sulcus at each side . In middle age (when 80mill imetres in diameter, figs . 1— 3)
the last whorl has become very deep, and resembles a H arp oceras in form ; about twenty

bent ribs or undulating folds cover the sides near the umbilical suture
,
disappear on

the external half, and are bevelled away toward the margin ; the outer lamina of

the shell is covered w ith numerous fine strim,
which follow the sweep of the ribs

and highly ornament the surface— these lines are seen only on very fine specimens

carefully extracted clean out of the shale , the height of the last whorl at the aperture in
a specimen before me is about 1

—5
0

0

0
ths of the diameter of the shell

, that of the figured
shell 1s

1 0
-4 the siphonal area is narrow , from the bevelling of outer half of the whorl , in

the centre is a very acute prominent keel w ith two deep furrows (figs . 2 , 3) in some good
specimens the keel is beautifully crenated by the fine strim of the shell passing over its
edge . T he inner margin of the whorls overhangs the umbilical suture, hence the origin

of the name imp endens given to this species by Young, and the outer margin terminates

abruptly at the outer side' of the sulcus (fig. In the adu lt specimen
, 1 00 milli

metres in diameter, the depth of the outer whorl, and the size and prominence of the

keel form striking characters in the shell, which is here intact ; the amount of involution

is likewise much increased .

T he lobe-line (fig . 5) is very regular, the siphonal lobe is short and w ide
, and the

margins finely striated ; the siphonal saddle w ide
,
w ith two festoons ; the principal

lateral lobe is less than the siphonal, and formed of unequal parts ; the digitations are

more numerous at the inner side ; the principal lateral saddle is w ide
,
with several

festoons ; the lateral lobe is a little smaller than the principal, and, like it
,
is

formed of unequal parts ; the lower lateral saddle is small
,
and the auxiliary lobes are

concealed by the turns of the spire .

Afi nities and D if erencea—This Ammonite closely resembles A rietites C ollenotii,
d

’

O rb . They both have the physiognomy of H arp oceras, and might be readily mistaken

for that genus, but the structure of the lobes and saddles closely connects them w ith

A rietites, in which I have placed them. They are both rare Ammonites, and, except the

specimen I obtained from Robin H ood’s Bay, all the others were in the cabinet of my late

width of umbilicus
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friend , M r . John L eckenby, to whom the shell I have '

figii red belonged it was

likew ise the largest and finest example that had ever been found in Yorkshire . It is

now in the Woodwardian Museum
,
C ambridge .

L ocality anal S tra tiyrapnical P osition—This Ammonite was collected from the hard

shales of the zone of Amal tl eus oaynotus at Robin H ood’s Bay, on the Yorkshire coast ;
the young form

'

, figured and described by P rof. Buckman
,

as Am. Fowleri, was

collected in the shales of the L ower L ias, in the deep railway-cutting near the L ansdown

Station, C heltenham.

A R I E T IT E S C O L L E N O T I I , d
’

O r l iyny . P l . VI, fig . 1 1 ; P l . XXII A ,
figs. 6—9 ; Pl . XXII B,

figs . 1— 3 .

AMM O N ITE S C O L L E N O T I I , d
’

orbigny . Pal . Franc ,
T err. Jurass . , p . 305, pl . xcv, figs. 6

—9, 1842 .

D E N O T A
'rus, S impson; Fossils of York . L ias, p . 76, 1855 .

T E N E L LUS , S imp son . Ibid .
, p . 97, 1855 .

AR I E T I T E S C O LL E N O T I T, T a te and B lake . York shire L ias
, p . 290, 1876 .

D iaynosis .

—Shell discoidal, compressed, volutions five to six ; whorls deep, less than

half the diameter of the shell, inner margin rounded, outer -part depressed, sides costated ;
ribs straight for three-fourths of the whorl, then sharply bent towards the border ;
siphonal area small ; keel narrow and acute, w ith two broad lateral sulci ; sides convex,
bevelled towards the marginal area ; aperture narrow, deep , sagittate ; septa

,
with t hree

lobes and three saddles .

D imensions .
— Small sp ecimen w ith shell (Pl . XXII A , figs. 6— 9) diameter 1 00 milli

metres ditto of umbilicus 22 millimetres height of aperture 45 millimetre
’

s w idth of
ditto 23 millimetres height of keel 6 millimetres .

L arye sp ecimen denuded of shell (P l . XXII B ,
figs . 1 diameter 1 40 millimetres ;

height of the last whorl 6 5 millimetres height of aperture 66 millimetres, w idth 33

millimetres width of the umbilicus 30 millimetres.

D escr iption—This Ammonite has a compressed discoidal shell, provided With an

acute prominent keel . In early age the sides have close and sharp costae, which dis

appear ih the adult state . A specimen, P l . VI, fig . 1 , 85 millimetres in diameter, has
forty straight acute ribs, which increase in thickness near the margin, and bend sharply

forward towards the aperture, entirely disappearing at the outer border of the sulcus .

P l . XXII A , fig . 6 , is a specimen in which the shell is preserved ; it is covered with

minute striw,
which run parallel w ith the ribs, and these delicate lines passing over the

keel give it a finely crenated appearance . T he siphonal area is very narrow, from the

bevelling away of the sides towards the outer border ; the keel is acute and very promi

nent (Pl . XXII A , figs. 6 and on each side has a broad, shallow sulcus
, outwardly

1 N amed A rietites denota tus on explanation of pl . v i.



https://www.forgottenbooks.com/join


TH E L IAS AMMONITES .

however, by figure .and description, that my late friend was mistaken in this conclusion,

and that
-

both are good type forms of well-marked species .

L ocality ana
7 S tra tigrap fiical P osition—The specimens I have figured belonged to

my late friend M r . John L eckenby, and are now in the Woodwardian Museum
,

C ambridge ; they were collected from the L ower L ias at Robin H ood’s Bay ; the speci

men figured in P I. VI, fig . 1 from the same locality, has associated with it in
’

the matrix

several fragments of A eyoceras lacuna tum, Buck . M r . Blake says that this species comes

from the middle portion of the O xynotus-zone . P rofessor A lcide d
’

O rbigny
’
s type was

collected from the L ower L ias with G rypna a arcuata at C hamplong, in the environs of

Semur, C fite-d
’

O r, from whence five examples had been obtained .

Family
—AFG O C E RAT ITE S—continuecl .

G enus I I—A E G O C E RA S . Waayen, 1 869 .

Family
é C A P R I C O RN I

,
Von B uck. Ueber Ammoniten , p . 1 2, tab . iv , fig . 4, 1832 .

d
’
O rbigny . P aléonto logie Francaise, T err . C rét. , i, p . 4 1 1 , 184 1 .

C O R O N AR I I, d
’

O rbigny . Ih . , p . 4 14, 1 84 1 .

AB I E T E S , Quenstedt. C ephalopoden, Kiel lose Arieten, p . 72, 1849 .

C A PBI C O BN E N
,
Quenstedt . C ephal opoden, pp . 80—92, 1 849 .

O BN A T E N, Quensted t
, pars . Ih. (A . H enleyi, T aylori), p . 1 32, 1 849 .

C O BO N AT E N ,
Quensted t, pars. I h. , (A . p ettos, centaurus) , p . 1 75, 1849 .

M A C R O C E P HA L E N
,
Quenstedt, pars . Ih . , (A . g lobosus), p . 1 82 , 1849 .

AM A LT H E I , Giebel . Fauna der Vorwelt, iii, p . 537 (A . angulatus), 1852 .

C O R O N AR I I, G iebel . Ih .
, p . 659 (A . pettos, H enleyi), 1852 .

C A PR I C O R N I , G iebel . Ih . , p . 678, 1 852 .

O RN ATI , Giebel . Ih. , p . 692 (A . T ay lori, C harmassei), 1852 .

C A PR I C O R N I, P ictet. T raité de P aléontol ogie, 2 ed . , ii, p . 689, 1854 .

M A C R O C E PH AL I
,
P ictet, Ih . ,

i
, p . 696 (pars), 1854 .

P S I L O N O T I
,

S eebacli . Hannoversche Jura, p . 135, 1864 .

AN GUL A T I
, S eebaclt . Ib . , p:135 .

D O R SA T I , S eebaclz . Ib . , p_

. 136
,
1864,

C A PR I C O R N I , S eebach . Ih . , p . 137, 1 864 .

P S I L O N O T E N
,

Beyricli . C ephalop . aus dem M uschelkalk der Alpen, p . 135 , 1867 .

G enus—P S IL O C E R A S, H ya tt . Foss. C ephal opods of the M useum of C omparative Zoology,
Harvard C oll . , C ambridge, M ass. , p . 72, 1 868 . S ee also

O rni o C E BA s
,
H y . Ib .p . 75 . AN DaO GY N O C E BA s,H g/. Ih . p . 83 . C Y C L O C E RA S ,H y . Ih .p . 92 .

M rcnocnnA s
,
H y . Ib. p .80 . L I P AR O C E R A S,H y . Ih . p .

_

83 . D E R O C E R A S , H y . Ih . 81 .

P E BO N O C E BA S
,
H y . Ib.p .85 . C O E LO C E BAs, H y . Ih. p . 87. P LAT Y BLBUBocsnA s, H y .

Ib.
, p . 92 .

AE G O C E R A S , Waagen . Formenreihe ; Benecke Beitr . , 11, 247, 1 869 .

M ojsisovics. Jahrb . geolog . R eichsanst, p . 5 76, 1870 .

N eumayr . Zeit. Deutsch . geol . G esellschaft, vo l . xxvii, p . 905, 1875 .
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T he form of the shell in this genus is very variable ; it is flat and discoidal, with a

wide umbilicus
, or round and involute with a small umbilicus. In some shells the ventral

margin is convex and enlarged, and the sides highly ornamented with ribs, tubercles, or
elongated spines ; in other species the sides have simple folds or undul ations, as A cy .

Jamesoni
, Sow . (P l . XI, figs. 4 and some are smooth, as A cy . planorcis, Sow .

(P l . XIV, figs. 1 T he ventral side is in general round, A cy . cap ricornus, Schlot.

(fig . and A cy . D aniel
,
Sow . (fig . sometimes it is grooved by a median

channel, which interrupts the passage of the ribs from
_

the right to the left side of the
shell, as is especially the case in A cy . anyula tum, Schlot. (Pl . XIV,

fig . and A cy .

Unarmassei, d
’

O rb . (P l . XX,
figs. 2, In all the species a keel is absent, and there

are no lateral longitudinal channels in the siphonal or ventral areas.

The
'

body
-chamber varies in length from two-thirds of, to an entire whorl . The mouth

border is simple ; the edge has sometimes a thickened withdrawn lip and a ventral

FI G . 1 86—A eg oceras cdp r FI G . 1 87 .
—A egoceras D a voei,

cornus, S chl oth . Sow .

prolongation ; and in A cy . p lanor l is there is a contraction near the aperture (P l . XIV,

fig . without lateral auricles. The Ap tyc/l us is horny, thin,
and bivalved (P l . XIV,

fig .

The lobe-line is much ramified, and the lobes in general are very complicated .

There is a highly branched principal lateral, a smaller lower lateral ; and the siphonal lobe,
less than the principal lateral, ends in two divergent branches. There are several small

auxiliary lobes near the suture, which are concealed by the involution of the spire
, as in

A ey . O/zarmassei, d
’

O rb . (Pl . XX) . This genus may be naturally divided into four
sections :

First Section, P srnouorr.

Sides smooth, or with undulated folds or straight ribs ; suture-line simple ; ventral

area round and smooth . A cy . p lanorl is, Sow A ey . Jo/lnstoni, Sow . ; A cy . torus,

d ’orb Acy . intermedium, P ortlock A cy . B elc/zeri, S imp . ; A ey . lagueolus, Schlonbach.

All these forms are found in the P lanorcis-zone of the L ower L ias.
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Second S ection, AN GUL AT I .

S ides covered with sharply-flexed ribs, interrupted on the ventral area by a channel

more or less developed“ A cy . anyulatum,
Sohl . Acy . Unarmasséi, d

’

O rb . ; Acy .

catenatum, Sow A cy . lacunatum, Buck . A ey . Boucaultianum, d
’
orb .

All these forms, the two last excepted, are from the Angulatum
-zone of the L ower

L ias.

T l ird S ection, ARMAT I .

Sides with numerous ribs, many of which develop tubercles or elongated spines ; in

some forms they are absent. Acy . D avoei, Sow A cy . p lanicosta ,
Sow . ; A cy . B ircnii,

Sow Acy . bif er, Quenst Aey . armatum, Sow . A cy . Taylori, Sow . ; A cy . densinodum,

Q uenst. ; A cy . crecisp inum, Sow . ; A cy . Valdani, d
’

O rb . ; Acy . M auyenesti, d
’O rb .

A ey . p lanicosta , A cy . Bircnii, and A cy . bif er, are from the Upper Bucklandi-beds of

the L ower, and all the others are from the Jamesoni zone of the Middle, L ias .

Fourtn S ection, IN VO L UT I .

Shell highly involute ; inner whorls sometimes almost entirely concealed . Shell

during middle age often undergoes a great change of form,
when the involution becomes

less, and the umbilicus widens . A cy . H enleyi, Sow . ; Acy . striatum, R einecke A cy .

B ecnei
, Sow . ; A cy . curuicornum,

Schloenb . ; A cy . pettos, Q uenst. ; Acy . neteroyenes,

Young and Bird .

A ll the forms of this section are from the H enleyi
-zone of the Middle L ias. T he

genus A eyoceras began in the Muschelkalk, zone of A rcestes S tuderi, with Acy . incultum,

Beyr . , A cy . P a lmai, Mojs . and became extinct in the Middle L ias .

First Section—P srnouo 'rr.

AE G O C E R A S P L AN O RBI S , Sower ly . P l . XIV,
figs. 1—4 .

AM M O N ITE S PLAN O RB I S ,

SAM P S O N I ,

HA G E N OWI I ,

S owerby . M ineral C onchology, vol . v, p . 69, pl . 448,

1 825 .

P hil lip s . G eol . Yorksh . , pl . 1 3, fig . 18, 1829 .

Quenstedt. Fldtzgebirge Wurtembergs,p . 1 27, 1843 .

S imp son . M onogr . of the Ammonites of the York

shire Lias, p . 1 1, 1843 .

P ortlock. G eology of L ondonderry, p . 136, pl . 29,

fig . 13 . 1 843 .

D unker . Lias bei Halberstadt Palaaontographica,

vol . i, p . 1 15
, pl . xiii, fig . 22 pl . xvii, fig . 2, 1846 .
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several new forms to the division P silonoti. The oldest representatives of this section,
according to Beyrich, are found in the Muschelkalk of the A lps and of the H imalayas, as

A ey . incultum, Beyr . , A ey . Salteri, Beyr . , A ey . P a lmai, Mojs . In the Rhaetic beds

of the Bavarian A lps, D r . G iimbel found A ey . planorboides, Gumb . ; and in the

L ower L ias the following species are recorded

Aegocerasp lanorbis, Sow .

callip /lyllum, Neum.

H ayenowi, D unk .

torus, d
’
O rbig .

Jol nstoni, Sow .

tortile, d
’

O rbig.

crebrispirale; Neum .

mayus, Neum.

C lausi, Ne
'

um .

In the absence of specimens wherew ith to compare the minute differences which
have been observed in the lobe-line of several of the forms in the preceding list, I must
refrain from giving an opinion on the specific distinctions of the same, seeing that it is
extremely difficult to arrive at a satisfactory conclusion as to forms which even have

generally been admitted to be distinct, nor can a safe conclusion be attained unless we

have before us several specimens showing the changes of form they assume at different

phases of growth .

P rof. Quenstedt, in his C ephalopoden,
’ p . 73, admits two varieties, Am. p silonotus

laevis, Q u .
,
and Am. p silonotus plicatus, Qu . ; the former with a smooth shell, and

“

the

latter with a fo lded or plicated shell . I have before me good examples of these varieties

kindly sent by Prof. Fraas from the Stuttgart Museum, which ful ly bear out my learned

friend’s description .

T he affinities and differences existing between A ey . p lanorbis and other species of the
section Psilonoti are numerous and not easily determined .

L ocality and S tra tzyrap fiical P osition .
—I have collected A eg. p lanorbis in the lowest

beds of the L ower L ias, and whenever they are exposed it forms their most characteristic

leading fossil . It is very abundant in the paper-like shales of this zone at Brockeridge

and D efford C ommons, G loucestershire, atBurton,Wilmcote, and G rafton,Warwickshire ;
at Street

,
Uphill, and Watchet, Somersetshire ; P enarth, G lamorganshire ; and Pinhay

Bay and Uphill, near Lyme Regis, D orsetshire, where it is found in the upper part of

the light-coloured argill aceous limestone, called there White L ias. O n the Yorkshire

coast it is found in large water-wom boulders of light-coloured limestone washed up by
the tidal currents, and in the North C liff of Robin H ood

’
s Bay and in Eston and East

C oatham pits. T he beds from which the masses are derived are out at sea, as the rock

Aeyoceras laqueus, Quenst.

lagueolus, Schliinb .

G ernense; Neum .

Suessi, V . H auer.

Aeduense, d
’
O rbig.

Belcfleri, S imp .

intermedium, P ortlock .

liassieum, d
’

O rbig.

N aumanni, Neum.
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is not found
'

m sitii at low-water mark . T he fine specimen,
now in the Woodwardian

Museum,
figured in PI. XIV, fig . 1 , was broken out of one of these boul ders.

Foreign D istricution .
—In Wurtemburg it is found in fine preservation at Nellingen

and Riedern, n ear Esslingen, at Bebenhausen, near T iibingen, and in the vicinity of

Rottweil . In France at Sau lieu, and Beauregard, C fite d
’

O r, where it is a ssociated w ith

Aey . Jonnstoni, Sow . , A ey . lagueus, Quenst. , and A cy . Buryundice, Mart. it is found like

wise at Avallon, Yonne .

A E G O C E R A S JO H N S T O N I I , Sowerby, 1 824 . PI. XIX
,
figs. 3, 4 .

AM M O N ITE S JO H N STO N I I, Sowerby . M ineral C onchology, vol . v, p . 70, tab . 449, fig. 1 ,

1 824 .

T O BUS, d
"
0 rbigny . P al . Franc. ,

T err. Jurass . , p . 21 2, pl . l iii, 1842 .

JO H N S T O N I
,
O pp el . Juraformation

, p . 74, 1856 .

G iebe l . Fauna d . Vorwelt, vol . iii, p . 738, 1 852 .

N eumayr . Faun a der untersten Lias d . N ordalpen, p . 29,

pl . iii, fig . 2
,
1879 .

AE G O C E R A S T a te B lake . Y orks. L ias, p . 1 876 .

D iaynosisL
— Shell discoidal, compressed ; whorls, from eight to ten, depressed ; sides

convex, with thirty simple, short
,
oblique ribs, which occupy only the middle of the

whorl
,
and are not developed on the inner or outer margins siphonal areas rounded, and

smooth ; aperture subrotund .

D imensions.
—D iameter 90 millimetres ditto of the umbilicus 58 millimetres height

of the last whorl 1 8 millimetres ; width of ditto 1 7 millimetres septa five-lobed .

D escrip tion—A lthough this species is often quoted in lists of Lower-L ias Fossils,
good specimens are extremely rare . I could not find one for figuring in either of the

metropolitanMuseums nor in those of the Midland C ounties, where it is said to be common .

Sowerby
’

s original type belonged to M r . Johnstone’s cabinet, and was extracted from the

slaty shales of the L ower L ias atWatchet, where it lies associated with A eyocerasp lanoréis.

It is almost always much compressed, and the shell wants its outer lamina the pearly

inner layer is very brilliant and full of iridescent colouring . When the fossil is not

compressed it assumes a different appearance, and comes out as Amf torus, d
’

O rbig . ,
of

which I have figured a typical specimen from Professor D eslongchamps
’

collection at

C aen . This specimen is compressed, discoidal, and not carinated the whorls are nume

rous
,
regular

, and exposed (fig . 3) the spire consisting of nine whorls, which are

extremely regular
,
and ornamented W ith

.

thirty short simple ribs that occupy only the

convex middle portion of the whorl ; they do not extend either to the outer or inner

margins of the same, and are wholly limited to the flanks ; the other parts being smooth

and destitute of ribbing . T he siphonal area (fig . 4) is rounded and quite smooth, having
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neither marks of striae nor the merest rudiment of a keel on the cast (figs. 3 and I

have not seen the lobe-line of this species, and therefore quote d’O rbigny
’

s descrip

tion . T he septa are symmetrical, divided on each side into five lobes and five saddles,
formed of unequal parts. T he siphonal lobe is as large, but shorter than the principal

lateral , and its sides are ornamented on each side with four digitations the siphonal

saddle is one third larger than the principal lateral lobe, and divided into three obtuse

folioles, the central leaf being the largest . T he principal lateral lobe is ornamented on

each side with two digitations ; the superior is simple and terminates in a digitation

with three points the lateral saddle, as large as the principal lateral lobe, is divided into

four obtuse unequal folioles the inferior lateral lobe, very oblique and irregular, is half

the length of, andjmuch narrower than the principal lateral lobe . Besides these there are

three oblique auxiliary lobes, represented by as many obtuse points. A transverse line,
passing from the extremity of the siphonal lobe, cuts the extremity of the principal lateral,
passes below the inferior lateral lobe, touches the extremity of the first auxiliary lobe,
and cuts across the others.

Afi nities and —This Ammonite differs from Aey . p lanorbis in possessing

more whorls
,
which are not so deep, and in hav ing the middle of their sides covered with

thick
,
short, blunt ribs, which vanish from the outer and inner margins . It has been

considered by D r . Oppel to be the A ey . psilonotump licatum, Quenst . ,
still it differs from

that Ammonite in possessing narrower and thicker whorls, rounder in form, and slower in
growth, the sides of which have short

,
thick, inflated ribs, and a much wider umbilicus .

It much resembles Aey . intermedium, P ortlock, from the L ower L ias of Ballintoy, C ounty

Antrim (P l . XV , figs . 3 In this species, however, the ribs are more acute and

curve forward toward the aperture (figs . 3 and 4) the siphonal area is likewise covered

w ith fine cresentic folds (figs. 5 and 6) in other respects the resemblance is very great .
The next Ammonite which stands in close relationship with Aey . Jofinstonii is A cy .

Belc/leri, Simp . ; the latter appears to resemble A ey . torus, d
’

O rb . , or the French form of

A ey . Jonnstonii . These ribbed species of the PsrL O N o 'rI section are very puzzling indeed,
and a much larger number of specimens are wanted for comparison than we at present
possess before correct determinations can be made out regarding them.

L oca lity and S tratiyrap /iica l P osition—At Watchet, A cy . Jol nstonii is found

crushed fl at in the shales of the lowest beds of the Lias. T he mother-of-pearl

layer of the shell is wonderfully preserved, the fossils shining forth in beautiful iridescent
colours when the shales are laid open with the hammer ; there are some fine large slabs

covered with these iridescent Ammonites in the British Museum, which all came from

Watchet ; the form of the shell, however, cannot be made out from any of the specimens

found in this locality . It is the constant associate of A ey . p lanorbis, Sow . , in British

L iassic rocks, just as A ey . p silonotum p lica tum, Quenst. , is the associate of Aey . p silo

notum la ve, Quenst. , in those ofWii rtemberg.
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outer margin
, and which pass over the siphonal area in a series of arched lines

“

, their

convexity being always directed towards the aperture in A ey . intermedium (figs . 4, 5,

L oca lity ana
7
S tra tiyrapnical P osition—T he two specimens I have figured were

collected from the L ower-L ias zone of A ey . planorbis, North C liff, at Robin H ood
’
s Bay.

Mr. Blake notes this species under the name of A . Jo/instoni from C oatham Marsh, and

from the zone of A ey . anyula tum, C liff, L eigh D am, Scar, Eston P it, Yorkshire . I have

not found this species in any of the collections of L ias fossils in G loucestershire .

A E G O C E R A S IN T E R M E D IUM , P ortlock . P l . XV,
figs . 3—6 .

AMM O N ITE S I N TE R M E D I US , P ortlock . G eology of Londonderry, p . 136, fig . 1 7, 1 843 .

M orris. C atal . British Fossil s, p . 292, 2nd cd . , 1 854 .

Shell discoidal, compressed ; whorls narrow,
numerous, seven to eight exposed and

slightly involute, fl attened on the sides and rounded on the outer margin ; ribs acute,

straight, or slightly bent, enlarged at the outer margin,
where they bend round and

disappear from the rounded siphonal area ; shell with delicate striae, which bend forward

and meet over the front.

D imensions—D iameter 70 millimetres ; width of umbilicus 42 millimetres ; height

of the last whorl at aperture 1 2 millimetres w idth of ditto 1 2 millimetres .

D escription— This Ammonite was first figured by G eneral P ortlock l in his valuable

and exhaustive report, where it is thus described Section oval, the axis in the

plane of the larger whorls being about one-fourth longer than the transverse axis ;
ribs not extending to the suture on the inside nor over the front on the outside .

When the shell is preserved there are very delicate, almost obsolete striae
,
which

bend forward and meet over the front. T he front itself to the eye is quite smooth,
but occasionally some irregularity may be discovered by the finger . Ribs are v isible

almost at the centre, and are sharper and proportionately longer in the inner whorls ;
occasionally

, also , they are slightly bent. This species differs from A . communis

in not having forked ribs ;
'

from A . p lanicosta , in not having the ribs sharply

bevelled over the front, though in some specimens traces of a continuation of obsolete

ribs over the front may be observed, probably constituting another intermediate variety ;
from A . C onydearii in not having a keel ; and from A . Jonnstonii, to which it closely

approximates, in having the ribs closer together and proportionately longer, though in

this latter respect it may be observed that, Sowerby
’

s description having been drawn up

from a flattened specimen, the breadth of the volution will necessarily appear greater in

proportion to the ribs than in the natural condition . T he foliaceous septa occupy the

space between two ribs
,
and are extended in broad digitate lobes over the front.

1 R eport on the G eology of L ondonderry, pp . 136—8, fig. 1 7, 1843 .
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In one Specimen the foliaceous septa are distinct ; they form a succession of sinuous

lobes, augmenting in breadth from the interior to the exterior of the whorl . In some

specimens the mode of petrifaction appears to have been cur ious : in one, for example,
an outer whorl is at one end filled by the grey gritty limestone of the surrounding rock

whilst at the other, by the section, it appears half occupied by the limestone and half by

white calcareous spar ; and again, an inner whorl is entirely occupied by the spar .

Ballintoy : indurated shale of trap dike —This specimen held to the light shows the

traces of obsolete ribs or striae over the front, apparently three between each pair .

G lenaven
,
C airncastle,

'

I
‘
ickmacrevan calcareous or gritty grey limestone, same as

Ballintoy . Where the shell is perfect the front is quite smooth . In the inner whorls

the depth is equal to the w idth, and in the cast the ribs
,
on coming to the front, where

they appear slightly curved, vanish away w ithout visibly passing over, though occasion

ally there is a trace of such passage sufficient to become perceptible to the finger, or,

under a strong light, to the eye . A s the whorls augment the breadth increases more in

proportion than the depth, and the ribs become comparatively less until at length they

have exactly the position of those of A . Jonnstoni . Bal lygalley H ead : there appear to

be two varieties of this species ; the ribs of one being more distant from each other than

those of the other, and its section rounder ; the form of the septa is the same . Island

Magee
,
G obbin

’

s H ead : same rock, but with sparry fragments, resembling, therefore,
the Aghanloo bed, which contains the A . S amp soni one specimen strongly exhibiting

the character of A . Jo/lnstoni . A nother beautifu l mode of petrifaction is exhibited by

one of the specimens . T he inner whorls are entirely filled with white calcareous spar ;
but the outer whorl is empty in the centre

,
the circumference being lined with spar

, for

about '

1 of an inch, from which project towards the centre numerous acute crystals,
the spaces between their opposite points being unequal

,
according as the process of fil ling

up has more or less advanced .

”

Afi nities and D ifierences .
—I have figured two examples of this Ammonite belonging

to the Museum of the Irish G eological Survey, and kindly lent by my old friend, P rofessor

H ull, F. R .S . T he specimen (fig . 5) was G eneral P ortlock
’

s type specimen . The

affinities between this species w ith A ey . B elc/i eri, and both w ith A ey . Jo/instoni, are so

numerous
,
and the differences so few,

that I am inclined to group them both along w ith

the latter form until better specimens are discovered for a comparison of the species .

A E G O C E R A S L AQUE O L US ,
l
S cli loenbac/z . P l . XV, figs. 1

,
2
,
1 0—1 2 ; P l . X VI, figs . 1

,
2 .

AM M O N ITE S L A QUE O LUS , S chloenbaclt . Beitr. Pala .
, p . 152, pl . xxvi, fig . 1 , 1865 .

1 O n the explanation of PI . xv
,
figs. 1 and 2 are termed A . I/iassicum, figs. 10—12, A . tor tile ; on

P1. xvi, figs. 1 and 2, are termed A . L iassicum. See Synonyms, p . 3 16 .
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AM M O N ITE S L I A S S I C US , d
’

O rbign/y . P al . franc , T . Jurass .
,
t . i, p . 1 99, pl . xlviii.

T O R T I L I S , Ibid .
,
t. i

, p . 20 1 , pl . xlix .

D iaynosis.

- Shell discoidal , depressed ; whorls from six to eight, vertically flattened

or rounded and slightly involute ; umbilicus wide, and spire fully exposed ; the convex

sides ornamented with from forty to fifty prominent oblique ribs all directed towards the

aperture, larger near the umbilical, and diminishing towards the outer margin siphonal

area broad, sometimes marked with slight elevations of obsolete ribs . Lobes and saddles

well developed, lobe-line very sinuous .

D imensions lurye sp ecimen (figured P l . XVI)
—transverse diameter 1 7 5 millimetres

w idth of the umbilicus 1 20 millimetres height of the aperture 30 millimetres width of

ditto 36
'

millimetres.

Smaller sp ecimen (figured P l . XV,
figs. 1 0—1 2)— transverse diameter 1 00 milli

metres ; width of the umbilicus 68 millimetres ; height of aperture 1 6 millimetres

w idth of ditto 20 millimetres.

D escrip tion
— This interesting Ammonite belongsto the group P srL O N orr in the zone of

Anyulatum,
from whence I collected several fragments in the H arbury cutting of the

G reat Western Railway, near Southam,
W arwickshire, and which I found to be nearly

identical w ith a specimen sent to me by Monsieur E tal lon, from the L ower L ias of France,
as a type of A . tortilis

,
d

’

O rbigny . Some time afterwards I obtained the large specimen

figured in P I. XVI, and which resembled some specimens, about the same size
,
I saw in

the d
’

O rbigny C ollection at the Jardin des P lantes, Paris, and labelledA . L iassicus. A s

neither of my determinations were quite _

Satisfactory, I have constantly been in quest of
other figures, and now I find that all my specimens agree very closely w ith the Ammonites
lagueolus, Schlo

‘

nbach, carefully figured in his valuable Beitrage z ur P aléontologie der
Jura und Kreide-Formation in Nordwestlichen D eutschland

,

’ from a specimen collected

by H err Beckmann from the Anyula tum-beds of Salzdahlum . In consequence of this
species being so extremely evo lute, it is almost always found in fragments one of these I

have figured (PI. XV,
fig . 1 ) from a spemmen collected in the Anyulatum

-zone in the
Trent Valley

, L incolnshire, by the R ev . J . E . C ross, F. G . S and I have seen fragments in

the British Museum, collected near H orfiel d by Bristol, where it is called A . Jonnstoni .

This Ammonite (Pl . XV,
fig. 1 0) is extremely discoidal the whorls are numerous,

very slightly involute, and well exposed . A ll the specimens I have seen want the centre,

so that the number of whorls is uncertain ; in P rofessor Schl
'

o
'

nbach
’

s figure of a

complete specimen there are seven . They are well rounded, rather convex on the sides,
and a little depressed at both margins (figs . 2 and and in some specimens very much

so
, as in the H arbury specimen (fig . and in the large specimen from Redcar

(P l . XVI) . T he convex sides of the whorls are ornamented with from fifty
-five to sixty

ribs, which are sharp and prominent, and all bend obliquely forwards towards the aperture
they are larger and more prominent near the umbilical margin (P l . XV, figs. 2 and

become smaller near the outer margin, where they disappear .
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Second Section .
—AN GUL AT I .

A E G O C E R A S AN GUL ATUM
, Scl lotneim. P l . X IV,figs . 5, 6 ; P l . XVII,

1 figs . 1 - 6 .

AM M O NI TE S AN GULA 'rus, S cltlotlz . P etrefactenkunde, p . 70, 1822 .

R E D C A RE N S I S , Young aBird . G eol . Surv. Y orksh . C oast, p . 258, pl . xiv,

fig. l 3 , 1828 .

A N GUL I FE R US , P hillips. G eol . of the Yorkshire C oast, p . 1 92, vol . i,

tab . 13, fig . 1 9 , 1829 .

C O LUBBATUS, Z ieten . Verstein . Wfirtembergs, tab . 3
,
fig . 1 , p . 3, 1830 .

AN GUL ATUS
,

Von Buck. Ueber Ammon iten, p . 1 2, 1832 .

R E D C ABE N S I S
,
S imp son . M onograph on Ammonites of the Yorkshire Lias,

p . 55 , 1843 .

AN GUL ATUS , Quenstedt. C ephalopodan, p . 74, pl . iv, fig . 2, 1846—9 .

Quenstedt . P etrefactenkunde, p . 354, tab. 27, fig . 7, 1852 .

Quensted t, Der Jura
, p . 43 , tab . 3, fig . 1 , 1858 .

C hapuis et D ewa lque . Fossiles T err . S econd . Luxembourg,

p . 36, pl . iv, fig . 1 , 1853 .

Opp el . Juraformation , p . 75 , 185 6 .

R E D C ABE N S I S , S imp son . Fossils Y orkshire L ias, p . 100, 1855 .

AE G O C E R A S AN GULA TUM
,
T a te 47 B lake . Yorkshire Lias, p . 27 1 , 1876 .

D iaynosis.
—Young shell compressed ; whorls involute, half enveloped ; sides with

twenty-six to thirty
, sharp, simple

,
flexed ribs, which commence at the umbilical

margin, pass round the outer border, and terminate abruptly in a furrow in the centre

of the siphonal area, or in a smooth truncated surface .

A dult shell, several inches in diameter, compressed ; whorls flattened, sloping towards

the outer margin ; sides smooth, with long, faint, biflexed ribs, and shorter and more

marked costae near the border ; area narrow,
round, smooth ; aperture compressed .

D imensions— O ne of my largest specimens from Lyme Regis measures 1 80 milli

metres in diameter . H eight of the last whorl near the mouth 65 millimetres ; width

40 millimetres . Whorls one-half covered by the involution of the spire .

D escription—L ike many other Ammonites, this species must be studied at different
stages of growth, if we wish to understand its true characters. Up to about the

diameter of an inch the whorls have from twenty-five to thirty sharp simple ribs, which

terminate abruptly and form a marked angle on the back—hence the origin of the

specific name ; at a later period the ribs divide, become less distinct, and the angle on
the back disappears ; in advanced age the sides are smooth, the siphonal area is narrow,

and without ribs.

1 See pages 322 and 323 .
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Septa symmetrical (Pl . XVII , fig . divided into five lobes and six saddles, formed

of unequal parts the siphonal lobe much shorter and broader than the principal lateral

lobe
,
divided half its length by the median line into two parts, it is formed of two or

three short branches on each side, and has a terminal trifid digit ; the siphonal saddle

is much larger than the principal lateral lobe
,
and terminates in three festoons, which

divide into folioles ; the principal lateral lobe has four small lateral digitations, and a

terminal digit, which divides into three or four branches ; the lateral saddle, about as

large as the principal lateral lobe, terminates in one central and two lateral festoons, the

former w ith four, the latter w ith three, smaller foliations the inferior lateral lobe is

oblique
,
w ith three or four lateral

,
and a terminal

,
sometimes bifurcate digit ; the

three auxiliary lobes are placed very obliquely, and gradually diminish in size as they

approach the umbilical angle .

In my large specimen the body-chamber consists of four-fifths of the last whorl, its

sides are smooth , and slope towards the outer border, which is round and narrow ,
w ithout

the trace of a keel there are from thirty to forty long, faint, biflexed ribs
, extending from

near the umbilical to the outer margin, and shorter intermediate costae spring from the

bifurcation of the former . A ll the ribs become much more developed as they pass round

the siphonal border
,
before they suddenly disappear .

Afi nities and D if erences This Ammonite belongs to the group A N G UL AT I , and to

the genus A eyoceras ; in early life its strong
,
sharp ribs form an angle on the siphonal

area (fig . T he marginal furrow which interrupts them (fig . 4) likens it to some G au lt

species ; but adult shells can scarcely be mistaken for any other form associated with

them in the L ower L ias (figs. 4

This Ammonite presents many varieties of form during different stages of growth ,
which have been mistaken for distinct species ; it is now ascertained that A ey o

ceras M oreanum
,

and A cy . L eiyneletii, d
’

O rbigny, are different varieties of A cy .

anyulatum.

L ocality and S tratiyrap hical P osition—I collected this Ammonite between C harmouth
and Lyme Regis, in a dark shale below the grey concretionary limestone w ith a

mamillated surface
,
which forms the base of the Bucklandi-beds, and in the same

stratum south-west of the C ob the zone which it characterises is of no great
thickness in D orsetshire . This Ammon ite is considered one of the rarest found on

that coast. In G loucestershire I have collected small ribbed specimens from the lowest
shales of the Fretherne section on the banks of the Severn

,
and it has likew ise been

found at Aust C liff . In Warw ickshire some fine specimens w ere obtained from the

H arbury cutting of the G reatWestern Railway, near Southam, and many good fragments
are still to be found on the spoil banks of that line . In Yorkshire it is found only in
the lowest beds of L ias at Redcar, where it is very rare, and known to local collectors as
Am. R edcarensis. It is found in the same zone of Lower L ias near P ortrush

, on the

north coast of Ireland .



320 TH E L IAS AMMONITES .

T he varieties of this species figured by d ’orbigny were collected in France from the

lowest beds of the L ias with Grypnaea incurva, Sow at P ont-Auber , near A vallon

(Yonne), and C hamplong, near Semur (C fite at Jamoigne (Luxembourg) and in

several places in G ermany near Balingen, D egerloch, Echterdingen,
Vaihingen, Stuttgart

and other localites . It everywhere characterises beds which are interposed between
the P lanorl is and the Bucklandi-series .

A E G O C E RA S C AT E N ATUM , Soweréy . P l . X IX , figs. 5—7 .

AM M O N I TE S C A T E N ATUS , Sowerby . D e la Beche, G eological M anual 3rd cd. ,

p . 334, fig
“

. 74, 1 833 .

T BA rBz ornAms
,
S owerby . Ibid . , p . 334, fig . 752

C A T E N ATUS d
’

O rbigny . Pal . Franc. , T err. Jurass .

,
vol . i

, p . 301 ,

pl . xciv, 1842 .

D iagnosis
—Shell discoidal, compressed ; whorls depressed, one -third involute, and all

exposed ; sides flattened , with twenty-eight to thirty strong, simple ribs, which are twice

arched, elevated, and enlarged as they approach the outer margin, and interrupted in

the siphonal area, which is smooth or crenulated ; aperture oblong, compressed, notched

by the preceding whorl .

D imensions— D iameter 53 millimetres ; width of the umbilicus 23 millimetres ; height

of the last whorl at aperture 1 8 millimetres ; thickness 1 3 millimetres .

D escription—This rare Ammonite is found in the L ower L ias at Barrow-ou-Soar,
and is seldom seen in any of the metropolitan Museums. It is a very well marked form

,

and a fair exampl e of the Anyula ti group . T he species was fir st found by my old friend

the late Sir H enry Dela Beche, along w ith other L ias fossils in limestone at L a Spezia,
Italy, and is recorded in the follow ing passage A s far, therefore, as the evidence of

the Ammonites and O rt/iocera tites extends, we may refer the limestone of L a Spezia either

to the L ias or the C oal Measures . There will be observed a curious correspondence in

the organic character of the rocks of the Savoy and French A lps above noticed, and con

s1dered as L ias by M . Elie de Beaumont, w ith that of the limestones of L a Spezia .

In the former C oal Measure plants are found w ith B elemnites ; in the latter C oal Measure

Ammonites also occur w ith Belemnites . S

The organic character of the Oolitic group in the A lps is far from being well ascer

tained, and the undescribed organic remains found in the same series of the South of

France are exceedingly numerous, so that it may be possible to discover some of the

L a Spezia Ammonites in both situations ; and the organic remains of the South-east of

France, the A lps, and L a Spezia, may hereafter mutually assist in determining the

relative ages of the rocks in which they are discovered .

” I

1 G eol . M anual
,

’

3rd edition, p . 334, 1833 .
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AE G O C E RA S M O R E ANUM
,

’ d
’

O rbigny . P l . XVII
,
fig . 1 —6 .

AMM O N ITE S M O BE ANUS , d
’
O rbigny . P aléont. Franc. ,

T err . Jurass . , p . 299, pl . xciii,

1842 .

A N G iJLA 'rus, S tur . Jahrbuch der k . k . geolog . Reich . , v ol . 1, p . 1 65, 185 1 .

M O BE A N US
,
S tuder . G eologic der Schweitz , vo l . ii, p . 30, 1853 .

con H auer . Jahrbuch geologischen R eichsanstalt, vol . iv,

p . 736, 1853 .

M artin . Infra-L ias da Départ . de la C fite-d
’
or, p . 38, 1860 .

T erquem et P iette . L ias inf. de l
’

est de la France, p . 26,

1 865 .

D iagnosis
— Shell discoidal, compressed ; whorls flattened, sides convex, internally

smooth and feebly undulated, externally crenulated, with prominent bifurcations of obsolete
ribs ; siphonal area narrow,

smooth in the centre, and costated at the outer margin ;
aperture compressed, triangular, incised internally by the penultimate whorl, and notched

outwardly by the siphonal area ; involution one-half the depth of the whorl.

D imensions—Transverse diameter 1 70 millimetres ; width of the umbilicus 48 milli
metres height of the last whorl at the aperture 70 millimetres ; greatest w idth of ditto

43 millimetres . In four specimens before me, including the fossil figured, the relative

proportions of these parts vary considerably . P rofessor d’O rbigny
’
s type specimen mea

sured -D iameter, 75millimetres in relation to the diameter the size of the last whorl

was j
i
b
—5
0 ; involution of the last whorl 1

-35 ; width of the umbilicus$0
3
5 ; thickness of

the last whorl

D escription—This Ammonite has a compressed, discoidal shell, with flattened

whorls, the sides of which are slightly convex on the inner or umbilical half of the whorl

they are smooth
,
and have from thirty to forty curved undulations, representing so many

obsolete ribs ; near the outer or siphonal margin the folds appear to bifurcate
, and

develop a number of short, transverse, oblique costas, more or less prominent in different
specimens ; the spire is formed of very compressed whorls, which are nearly one half

concealed by the volutions of the spire, leaving a narrow umbilicus. The siphonal

area is contracted, smooth in the centre, and crenulated at the sides by the develop

ment of the short oblique costae which ornament the outer margin of the shell . The

aperture is compressed
, and more or less triangular, and varies in the proportional

measure of its height in different specimens.

T he young shells of this form, up to two to three inches in diameter, are pro

vided with simple bent ribs
,
which terminate near the outer margin these ribs become

enlarged as they approach the margin, and are sharply bent inwards at the side of the
siphonal area

,
where they disappear, leaving the centre of this space quite smooth .

1 C onsidered to be a variety of A egoceras angula tum and named A egoceras angulatum in the

explanation of P late X VII .
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The lobe-line is very complicated, the symmetrical septa being divided into five

lobes and saddles, all formed of unequal parts. T he siphonal lobe is small, and

terminates in three short branches, two of which are bifid ; the siphonal saddle is much

wider than the principal lateral lobe
, and forms an arch with three terminal festoons.

T he principal lateral lobe is large, and has a branched termination in three irregu lar

digits and three small lateral prolongations on each side ; the lateral saddle is as wide

as the principal lateral lobe, and ends in three irregul ar-shaped festoons the lower

lateral lobe is narrow and oblique, and ends in three digits ; the three auxiliary lobes are

placed very oblique, they diminish in size as they approach the umbil icus, and end in a

small trifid digit (Pl . XVII, fig .

Afi nities and D if erences.
—This Ammonite very much resembles A egoceras angulatum,

but the smoothness of the sides of the whorls, in consequence of the absence of ribs and

the development of the short, oblique, crenulated series around the outer margin,
w ith its

smooth centre in the siphonal area, and a difference in the dimensions of the lobe-line,
induced d’

O rbigny to separate it under the name M oreanus. I am inclined to consider

it only a variety of angulatum and not a distinct species. This Ammonite characterises

a particular horizon of life very rich in fossils in the C 6te-d’O r .

L ocality and S tratigrap /i ical P osition—This species is found in a dark grey shale

near C harmouth, from whence all my specimens have been obtained . Y oung forms of

Gryp /l aea arcua ta make their appearance for the first time in this bed ; one of these

Oysters has become firmly adherent to the shell I have figured .

Professor d’O rbigny says it characterises the inferior beds of the L ower L ias,
which lie below the G ryp /za a arcuata ; the figured specimen was collected at P ont

Aubert near Avallon, Y onne, where it is very rare . M . Martin says this Ammonite

distinguishes the zone of Ammonites M oreanus in the D epartment of the C 6te-d’

or, and

the reader is referred to his classical work on the Infra-L ias of that D epartment for an

admirable account of the rich fauna it contains.

A E G O C E R A S C H ARMA S SE I
, d

’

O rbigny . P l . XX,
figs. 1—3 .

AM M O N ITE S SUL C A
'
rus

,
S imp son ? M onogr . of Ammonites, Y ork . L ias, p . 55, 1843 .

C H A R M A S SE I , d
’

O rbigny . Pal éontol . Franc , T err . Jurass. , i, p . 296,

pls. xc i, xcii, 1844 .

SUL cA
'
rUS , Buckman . M urchison

’

s G eology of C hel tenham, 2nd cd .
,

p . 9 1 , pl . ii, figs . 1—3 , 1 845 .

A N GULA TUS, Quenstedt . D ie C ephal opoden, p . 262, 1847 .

C H A R M A S S E I , Kudernatsclz . Jahrbuch der k . k . geologischen R eichsanstalt

ii H eft, p . 1 73, 185 1 .

S avi e M eneghini . C onsideraz ioni sulla G eologia del la T os

cana, p . 104 , 185 1 .

M eneghini . N uovi fossil i T oscani, p. 12, 1853 .



AMM O N ITE S C H ABM A S SBI , S tuder . G eologic der Schweitz , vol . 1 1 , pp . 30, 34, 1 853 .

A N T IQUATUS , S impson .
7 Fossils of the Yorkshire L ian, p . 36, 1855 .

C H ABMAS SE I
, .
Von H auer . C ephalopoden L ias N .

-O . Alpen, p . 49, pl . xiv,

figs . 1—3
,
1856 .

D umorti er . D épéts Jurass . du Bassin du Rhfine, II, p . 29,

pl . xvn , figs . 1 —4, 1867 .

AE G O C E R A S T a te and B laine . Yorkshire Lias, p . 272, 1876 .

D iagnosis
— Shell discoidal, depressed ; whorls compressed, slightly convex, one half

involute, sides ornamented with numerous unequal ribs, variable as to number, in general
thirty, bifurcate about the middle of the whorl and terminating at the margin in a blunt
thickening. S iphonal area narrow,

subcarinate
, and furrowed in the middle, sides

carinated with the two rows of blunt terminal ribs ; aperture high, narrow, sagittate ;
umbilicus moderately open ; lobe-line very sinuous, forming six lobes and numerous

saddles number of ribs at umbilical margin thirty, at siphonal margin sixty .

D imensions .

—Transverse diameter of figured Specimen 1 70 millimetres ; width of the
umbilicus 45 millimetres ; height of the last whorl at aperture 80 millimetres ; greatest

width of ditto 40 millimetres.

P rof. d’O rbigny
’
s type Specimen measured z—Transverse diameter, 23

5 millimetres.

T he relations to the diameter m an adu lt were—height of the last whorl 5
1 0
0
0 inv

l

olution

of the last whorl
1 T o width of the umbilicu

l

s
2 -

1 thickness of the last whorl 1 0
1

0 . In

a young shell the width of the last whorl —1 —0
1

0
width of umbilicus 2—

1 0
—9—
0 thickness of the

last whorl - 2-1
P rof. Von H auer has given the dimensions of a very fine Specimen . T he transverse

diameter was 6 inches . _ 1 54 millimetres ; the height of the last whorl fi
l

a of the

diameter ; w idth of last whorl —21 0
0
0 the width of the umbilicus s

1

M . Bug . D umortier
, D épfits Jurass1ques, vol . 1i, p . 29, has given the dimensions of

three fine specimens with their test, belonging to M . Ed . P ellet
’

s collection, and all

obtained from the same quarry of Lower L ias at D revain ,
Sa6ne-et-L oire .

PA R T S M E A S UR E D . N o . 1 . N o . 2 . N o . 3 .

D iameter 201 mil l im . 225 mil lim .

H eight of the last whorl in relation to the diameter

Thickness of the last whorl

Umbilicus
,
width of

N umber of ribs
, outer margin

D escrip tion
—The form and structure of this Ammonite were very variable in the

different phases of its growth . In youth, and when it has a diameter of eighty mill i
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number, diminish in size from without inwards as they approach the columellar suture ,
and a radial line, drawn from the point of the siphonal lobe inwards to the first auxiliary,
cuts the termination of the principal lateral, and leaves all the other portions of the septa

much in advance .

Afi nities and D if erences.

—Aegoceras Unarmassei very much resembles Aeg . angu

la tum in youth and middle age, but in old age the whorls are much higher, and the

lobe-line is very different. It resembles A eg . patena tum in
youth in its general outline,

but still its ribs are bifurcated, whilst those of A eg catena tum are Simple . It has certain

affinities with A eg . Boucaultianum in the height of its whorls
,
and in the ribbing of the

same . A eg . Boucaultianum, however, has many more small close-set ribs, with a flatter

area, tuberculated on the sides, and w ith a different and more complicated lobe-line than

A eg . Unarmassei . I know of no other formswith which this beautiful Ammonite has any
close relations. T he R ev . J . F. Blake, notes This appears to me a protean species,
whose varieties are extreme There is (a ) an inflated variety, whose cross section

is a transverse rounded rectangle, with great inflated ribs, and whorls s
'

carcely overlapping,
not growing to above two inches in diameter ; (13) the ordinary form flatter and larger

(six inches) ; (7 ) a far more involute form,
w ith the outer whorl hal f the diameter, as

figured by D umortier (
‘ D ep6ts Jurassiques,

’ part I , pl . xvii, figs . 1 and (8) the

large adult Shell nearly smooth, as figured by d ’

O rbigny (pl . xcn). T he variety

a includes the A . crenularis of Simpson variety y is the A . Boucaultianus of d
’O rbigny.

T he Y orkshire specimens have so decided a connection with A eg . Unarmassei as to force

me to include them under the latter name . More characteristic forms of A . B ououal

tianas have been found by
'

M r . C ross in L incolnshire . T he A . antiguatus of Simpson is a

fragment of the adul t shell ; while A . sulcatus (A . L eignelettei, d
’

O rb .) is the young of
the ordinary form. Simpson’

s name
, A . sulcatus, would have preference of A . Unar

massei, by which the species is well known, only fortunately the former name was

preoccupied by L amarc

L ocalities and S tratigrap /iical P osition—This Species is found in the zone of A rietites

Bucklandi at Redcar and Robin H ood’s Bay, Yorkshire, and in beds of like age at

C harmouth , and Lyme Regis, D orset, and at P ortrush, near Londonderry, on the north

coast of Ireland . In France, it is found with Grypna a arcuata in the centre of France ,

and has been collected in the L ias quarries at Avallon, Yonne near Semur, and C lomot,
C fite-d

’

or and at D revain, Safine-et-L oire .

In South G ermany it is found in the L ower L ias between the zone ofA . p lanorbis and

that of A . Bucklandi at O stdor by Balingen, near Aich, Echterdingen, D egerloch,
Vaihingen, Bebenhausen, Bemfl ingen, G 6ppingen, Metzingen, Kaltenthal, near Stuttgart,
Wiirtemberg.

1 ‘ Yorkshire Lias,
’

p . 272.



AE G O C E RAS BOUC AULT IANUM . 327

AE G O C E RA S BOUC AUL T IANUM , d
’

O rbigny . Pl . XVIII, figs . 1—4 .

AmmonI Tns BO UC AULT IANUS , d
’

orbigny . T err . Jurass .
, vol . i, p . 294, pls . xc

,
xcvn,

1842 .

D umortier . D ép6ts Jurassiques du Bassin du Rhfine,

vol . ii, figs. 3—5, p . 138, pl . xxxix, figs . 1 , 2, 1867 .

C o l lenot . G éologique de l
’

Auxois, p . 237, 1873 .

Diagnosis
—Shell large

,
discoidal

,
and much compressed whorls Slightly convex and

largely involute umbilicus very narrow
, inner whorls nearly al l concealed and covered

with a number of small bifl exed ribs, unequally bifurcate near the umbilical margin, and

terminating at the outer margin in a series of smal l bead-like tubercles ; siphonal area

narrow, and convex, sides w ith the rows of tubercles derived from the terminations of the

small costal lines aperture narrow ly oblong ; lobe-line extremely tortuous, with a great
development of the siphonal and principal lateral lobes.

D imensions . Figured sp ecimen (fig . 1 ) —D iameter 1 55 millimetres ; height of the

last whorl near the aperture 90 millimetres ; width of the umbilicus 24 mil limetres.

P rof essor d
’

O rbigny
’

s specimen
—D iameter 1 20 millimetres. P roportional measure

ments in relation to the diameter —w idth of the last whorl T
1

0
2
6 ; involution of the last

whorl 11 026 width of the umbilicus thickness of the last whorl 120—
8

6 .

D escrip tion
—T he shell of this rare Ammonite is discoidal and much compressed .

The whorls are Slightly convex and ornamented with numerous narrow ribs, which,

commencing at the umbilical margin, first bend backwards, then incline forwards, and

at about the middle of the whorl bifurcate, then sweeping towards the aperture they

terminate at the S ide of the outer margin in a small tubercle, and, without becoming

entirely interrupted
,
pass across the area to the opposite side (fig. T he siphonal area

is very narrow, slightly convex, feebly ribbed in the middle, and bounded on each Side

by a row of tubercles, which are developed on the terminal ends of the ribs (figs.

2 and In the cast the area is rounded, but when the Shell is preserved there is a

median depression
,
with rows of lateral tubercles corresponding to the terminations of

the ribs (see figs . 2 and T he spire is formed of whorls, which largely embrace each

other ; the last whorl is so extremely involute that it almost completely envelopes the
penultimate whorl, and nearly conceals the umbilicus (figs . 1 and

T he aperture is narrow,
elongated, and much compressed (fig . the lobe-line is

extremely tortuous, and d
’
O rbigny, who had the opportunity of seeing and figuring

the septa, has given the following description —The septa are symmetrical
,
divided

on each Side into four very complicated lobes, formed of pairs of parts
, and of

saddles composed of folioles almost in pairs ; the Siphonal lobe is as long and almos t
as wide as the principal lateral lobe, deeply divided into three very ramified and very

complicated branches (see Pl . XVIII, fig . the siphonal saddle, wider than the
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principal lateral lobe, is formed of two large unequal leaves, of which the internal one is

the largest
,
and both are very much divided ; the principal lateral lobeterminates in two

large very much ramified branches. D
’O rbigny was however unable to fo llow the others,

as shown in his excellent drawing of the lobe-line which I have copied from his work

in my fig . 4 , P l . XVIII .

Apinities and D if erences .
—M . E ng . D umortier has figured, in his D épfits

Jurassiques du Bassin du Rhone,
’ pl . xxx

,
figs. 1 and 2, a fragment found at Jambles,

Sa6ne-et-L oire, which agrees very well with the specimen I have figured in PI. XVIII,
fig . 1 , from the R ev . J . E . C ross

’
s collection ; the sides are convex ; the Siphonal area

narrow, and furnished w ith a round carina, which is absent from the mould .

P rofessor Quenstedt has
_
figured and described,

‘ D er Jura
,

’ p . 98, pl . x11, fig . 7 , a

fragment from his
.

Beta limestone of Ofterdingen, under the name deta calcis, and

this comes from the same horizon as A . Boucaultianum. It has many affinities with our

large specimen ; the crenulated carina appears to separate it from A . Boucaultianum

still it must not be forgotten that this is
_
a single unique specimen

, and that some of

the type Specimens in the Semur Museum
,
with their shell preserved, measuring from

twelve to fifteen inches in diameter
,
Show a disposition to a like crenulation on the

central portion of the siphonal area, so that I am inclined to think that Quenstedt
’

s

fragment, when better Specimens are found, may turn out to be a true A . Boucaultianum.

Localities and S tratigrapnical P osition—The R ev . J . E . C ross, collected his
specimen , the only British one I know , from the Upper Bucklandi-beds of the Scunthorpe
Ironstone, North-west L incolnshire . A suite of several very fine specimens has been
obtained from the L ower L ias near Semur, C dte-d

’

O r, and is in the Museum

of that town . O ne noble Ammonite, with its shell preserved, which I measured, was

upwards of twelve inches in diameter . P l . XVIII, figs. 2, 3, represent a specimen

reduced one third the natural size, in the
'

collection ofMonsieur Boucault of Semur, who
collected it at C hamplong, near that town . Several important characters of this rare

Ammonite are here very well shown . I am indebted to my friend, M . C ollenot, of

Semur
, for two specimens of this Ammonite, which he has kindly sent me to completemy

description of the species . The largest specimen is 1 85 millimetres in diameter, the
height of the aperture is 1 1 0 millimetres, its width 50 millimetres, and the diameter of the

umbilicus 23 millimetres the twenty-six lateral primary ribs are well seen at the umbilical

margin they bifurcate irregularly at about one third the height of the whorl, and toward

the aperture become thickened at the side of the
'

siphonal area and develop a tubercle on

each ; the centre of the area is narrowand flattened, and the ribs pass from one side to the

other (fig . The shell is preserved on a small portion only of a larger specimen, but

enough remains to enable me to make out its remarkable structure ; the shell is very

thin
,
and bears a

' delicate sculptured surface, with lines following the fiexure of the

ribs, as is very well exhibited in P1. XVIII, figs . 1 and 2 the lines
,
however

,
are muchmore

delicate in the specimens sent me by M . C ollenot than in those represented in d’O rbigny
’

s
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This regularity of succession , which the Semur C ollection appears to prove, accords very

well with what has been observed in other groups . N ot only does the involution greatly

increase in each succeeding species, but the septa become more complicated in outline,
and the adult characteristics of the ribs and form are repeated at earlier and earlier

stages in each species the same law governs also the inheritance of the old-age charac

teristics of the individual . Thus, A eg . Boucaultianum,
which occurs latest in time,

has the old-age characteristics sooner developed in its growth than any other form,

showing that the acceleration or quicker reproduction of the characteristics extends to

the whole life, affecting even the period at which old age begins,

AE G O C E R AS L ACUN ATUM , Buckman . P l . LVI, figs. 1 6, 1 7 , 1 8 .

AMM O N I TE S LA C UN ATUS, Buckman . G eology of C hel tenham, 2nd ed . , p . 105, pl . 1 1 ,

figs . 4, 5 , 1845 .

Quenstedt . C ephalopoden, vol . i, p . 1 5 1 , pl . xi, -fig . 13
,
1849 .

Quenstedt, D er Jura, p . 98, pl . xii, figs . 4 1858 .

AMM O N I TE S L A CUN ATUS, D umortier . D épfits Jurass . Bassin du t ne, vol . ii, p . 120

pl . xxi, figs . 18—20, 1867 .

D iagnosis
—Shell small, compressed, not carinated, composed of highly involute

whorls, which are convex on the sides
, of a uniform thickness throughout, and

ornamented near the umbilicus with twenty-five to thirty short ribs, separated by deep

valleys ; the primary ribs soon divide into two or three branches ; this division does not

take place '

on all the ribs either regularly or at an equal distance from the umbilicus ;
often a second bifurcation takes place ; the ribs are then strongly inflected towards the

aperture, and form graceful cur ves on the Sides of the shell, ending in from sixty to
seventy costae atthe outer margin of a deep sulcus which occupies the middle of the

S iphonal area, and interrupts the passage of the costae of the right towards that of

the left side of the area ; umbilicus very narrow .

D imensions.
—D iameter 30 millimetres ; height of the last whorl 1 6 mill imetres ;

w idth of the aperture 8 millimetres ; amount of involution two thirds of the penultimate
whorl .

D escrip tion
—This rare little Ammonite was first discovered by P rofessor Buckman

near C heltenham . It has been thought by some to be the brood of Aeg . Unarmassei,

and by others to be a young A eg . Boucaul lianum. It differs
,
however

,
specifically

"

from
both, and is an interesting form of the section Angulati.

The shell is small, compressed, and not carinated ; the whorls, four or five in number
,

are inflated, convex on the S ides, extremely involute, and embrace two thirds of a whorl
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(fig . 1 6) they are covered with numerous small ribs, separated by valleys of equal width ;
near the '

umbilical margin there are twenty-five to thirty Short
,
stout ribs, which soon

bifurcate into two or three branches, and about the middle of the whorl become strongly

flexed towards the aperture, ending in from Sixty to seventy costae
,
thickened towards

their termination at the side of the sulcus
,
which occupies the middle of the siphonal area

(figs. 1 7 and In young specimens the sulcus is sometimes converted into a knotted

carina,which,
‘by subsequent evolution ,

afterwards develops the central sulcus. T he test is

rarely preserved
,
and is very thick for so small a Shell ; nevertheless, the ornamentation of

the Shell is sharply preserved on the mould
,
and all the inequalities of the exterior are

repeated in the cast thereof. When the shell is preserved the su lcus appears to be
narrower and not so deep .

Afi nities
_

and D if erences .

—M . D umortier,
1
who

'

haS had many Specimens of this

species through his hands
,
says that the ornamentation of Aeg . lacuna tum approaches

much to those of young individuals of Aeg . C/l armassei of the lower zone . Nevertheless
,

Aeg. lacuna tum is much more compressed, its ribs are small er and much more bent

towards the aperture
,
and the sulcus is narrow er and shallower than in Aeg. Ul armassei .

It forms part of a group of small Ammonites of the zone Ammonites D acidsoni but
,

whilst the others appear to be limited to this zone, A eg . lacunatum has a w ider distribution

in time than either of its other zonal associates . It is rarely found below the zone of

A rietites stellarie. It is a very abundant species in many regions of the basin of the

Rhone ; the best Specimens have been collected from the quarries of N oylay . It forms

in France one of themost important Ammon ites of the Amal . ouynotus zone . It is rare to

find good specimens entire, still the fragments are abundant, and easily recognised .

L ocality and Stra tigrapnical P osition—T he G loucestershire specimens were collected

out
'

of the L ower L ias Shales and L imestone near the Midland Railway-cutting at

L ansdown N ew Road, about the horizon of Ama l lneus oxynotus, and this is the only

locality in the county from which I have a record of this Ammonite . It occurs in the

Amal . oaynotus zone at Robin H ood’s Bay, Yorkshire coast, for the specimen of A rietites

C ollenotii denotatus, figured in P 1. VI, from the zone Ama ltneus ouynotus in Robin

H ood ’s Bay, contains in its body-chamber a quantity of the matrix of the rock from
which it w as extracted, and in this limestone are several fragments of A eg . lacunatum,

showing both the ribbing on the sides of the whorls and siphonal area
,
with its deep

central su lcus.

1 ‘ D épfits Jurassiques du Bassin du Rhéne,
’
n, p . 1 2 1 .
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Tnird Section .
—ABM AT I .

AE G O C E R AS BIR C E I I , S owerby . P l . XXIII ; P l . XXXI
'I
,
figs. 5—8 .

A M M O N ITE S B IR C H I , Sowerby . M ineral C onchology, vol . iii, p . 1 2 1 , pl . 267, 1820 .

P L AN I T Bs H aan, Ammon . und G oniatit . , p . 82, N o . 2, 1825 .

AM M O N I TE S Quensted t . P etrefactenkunde ; C ephalopoden , p . 86, 1849 .

d
’
O rbigny . Pal . Frangaise ; T err. Jurase . , p . 287, pl . 86, 1842 .

Opp el . Die Juraformation
, p . 84, 1 856 .

AE G O C E R AS N eumayr . Zeitschrift der Deutsch. geol . Gesel lschaft, B . xxvu
,

p . 906, 1875 .

BIR C E I I , T ate and Blake. Yorkshire L ias, p . 274, 1876 .

D iagnosis
—Shell discoidal , compressed ; whorls eight

,
narrow, sub-rotund, and

slightly involute ; sides compressed w ith numerous thick, blunt, straight ribs ; on each

of these two Sharp tubercles are developed, which are all visible in the wide, O pen

umbilicus the tubercles are very sharp in young, and blunt in old Shells ; aperture sub

quadrate, with lateral points only slightly grooved by the turn of the Spine .

D imensions—L arge sp ecimen .
—P l . XXIII . D iameter 1 60 millimetres width of

the umbilicus 95 millimetres ; height of the last whorl 35 millimetres ; width of ditto 35

millimetres.

Sma ll sp ecimen
—Pl . XXXII, figs . 5—8 . D iameter 80 millimetres ; width of the

umbilicus 50 mill imetres height of last whorl 1 5 millimetres width of ditto 1 5

mil limetres.

D escr iptions—This very distinct and characteristic Ammonite of the L ower L ias is

readily distinguished by the round S iphonal area w ith its numerous bi-tuber
’

culated ribs .

T he whorls increase so slowly in diameter, that in a large Specimen before me
, eight

inches in diameter, there are only seven volutions of the shell the sides of the whorls are

convex and Slightly flattened in the middle, they have from thirty-two to thirty-four

thick
,
straight, lateral ribs, with two tubercles developed on each ; the outer tubercle is

the largest, and in some specimens becomes Spinous ; the inner is smaller and more

obtuse, and the ribs disappear near the inner border .

T he Siphonal area (P l . XXIII, fig . 2) is round, and in some Spec1mens three or four

fine transverse bands extend across the area from one outer tubercle to the other; and

fine transverse lines of growth are seen on the shell figured in P 1. XXIII .

The Spire is formed of very narrow whorls, which are slightly involute, and all are

fully exposed .

The aperture is round above, flattened on the sides, and very little diminished by the

turn of the spire (Pl . XXIII, fig .

T he septa are symmetrical, and have an extremely complicated arrangement of lobes

and saddl es ; of these I am only able to figure a portion (P l . XXXII, fig . The
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points and when the shell has reached 35mill imetres in diameter, the lateral bifurcated
expansions of the ribs impart marked features to the lateral figure of the Shell .

D imensions—Transverse diameter 24millimetres width of umbilicus 1 2 millimetres

height of aperture 5 mill imetres transverse width 5 mil limetres.

D escription
—P rofessor Quenstedt first recognised this very interesting Ammonite

in the L ower L ias of Balingen and Ofterdingen, Wiirtemberg . It presents an assemblage

of characters at different stages of growth which renders it a most interesting morpho

logical study . In the first four whorls, and when the diameter of the tube does not

exceed that of a crow
’

s quill, the Shell is smooth and without ribs ; and in this phase of

growth it has a circular mouth-opening, and only fine striae, scarcely visible w ithout a lens,
are seen in the S iphonal area covering the smooth Shell and bent towards the aperture .

In the next stage of growth it develops fifteen short, stout, lateral ribs, which disappear

from the Siphonal area ; and after another whorl or so of growth the ribs extend outwards

in thin, sharp folds, which shoot forth two spinous processes. The shell hasnow attained

the size of a florin,
and in this phase of growth the sides are ornamented with eighteen

thin, Sharp, compressed ribs, each terminating in a spinous process (Pl . XXVI, fig,
of which the outer

u

spine is the largest ; in this stage of growth the aperture is much

wider in its lateral thanin its vertical diameter . The shell is nearly evolute, and

in consequence the winding of the Spire it is sometimes excentral, and then assumes the

obliquity of a Turrilite from C aptain Valdan finding some specimens in this

condition in the L ower -L ias of Augy-sur-Aubois, near St. Amand (C her), w ith a Spiral

dextral shell
,
d’orbigny regarded them as Turrilites, and figur ed them as such in the

P aléontologie Francaise (pl . 42, figs . 1 an errorwhich is repeated in another evolute

shell
,
the A egoceras C

'
oynarti . Both species were collected from the marls of the L ower

L iaswith G rypna’a
'

arcuata . A similar error has been committed in mistaking the evolute

A rietites raricostatus for a Turrilite
,
and figuring it as TurrilitesB otlayi . T he lobe-line is

Simple and is very well seen in one of my young specimens ; the siphonal lobe is the

longest and terminates in projecting processes (fig . 2) the Siphonal saddle is wide, with

rounded denticles ; the lateral lobes are both about the same Size and figure
,
and the

lateral saddles are larger than the lobes the auxil iary lobes and corresponding saddles

are too much concealed to admit of accurate description, the type, however, of the entire

lobe-line is that of the character of a C apricorn A egoceras in all its essential details.

Afi nities and D ifi
"

erences.
—A egoceras bif erum in early youth resembles the young of

Arietites semicostatus, being like it smooth and destitute of ribs. In its second or ribbed

phase it resembles a young form of A eg . C ap ricornus with lateral ribs
'

and a smooth

Siphonal area ; in its third stage, when it has acquired its winged ribs with compressed

bi-spinous terminations
,
it presents a form unique amongst the group to which it belongs.

L ocality and S tra tigrap l ica l P osition—This is a very rare Ammonite . I have
never seen any other examples in England except the few Specimens I collected from
the G reat-Western Railway cutting in the Lower L ias Beds of Lansdown Road

,
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near C heltenham, in a ferruginous marl, belonging to the Amaltlieus ouynotus
-zone, and

from beds of the same horizon at G loucester, obtained during the excavations made

for the new docks. I t certainly is not found at Lyme Regis, and is unknown in

Yorkshire . Professor Quenstedt
’
s original Specimens were collected from the upper region

of L ias B at Balingen, Ofterdingen, Betzingen, Wiirtemberg. There this Ammonite is

associated with B elemnites acutus, Mill ; L eda R omani, Opp . Mytilus minimus, Sow

P licatula ventricosa, G oldf. Grypnm
'

a
’

oeligua , Sow. ; R liync/ionella oaynota, Quenst. ;
according to D r . Oppel Juraformation,

’ p .

AE G O C E RA S P L AN I C O S TA , S owerby . P l . XXIV,
figs. 1—8 P l . XXV,

figs. 1
—3 .

AMM O N ITE S P LAN I C O ST A ,

LA XI C O STA TA ,

P LAN I C O STA,

PLAN I T E S P LAN I C O ST A TUS
,

‘

AMM O N I TE S
Z I P HUS

,

C A PR I C O RN US
, R oemer .

P LA N I C O STA
,

T uR R I L I T E S C O Y N A R T I
,

AMM O N ITE S C A PR I C O R N US
,

D UD R E S S I E R I ,

C A PR I C O RN US N UD US

AE G O C E RAS P LAN I C O STA
,

S owerby . M ineral C onchol ogy, vol . i, p . 1 67 :

tab. 73, figs .
—5, 1 8 14 .

L amarck. Anim. _
sans Vertebres, t . vn, p . 638,

1822 .

Young and Bird . Yorkshire C oast
, p . 248, pl . 13,

fig. 6, 1 822 .

D e H aan. M onogr . Ammonit. et G oniatit. , p . 92,

N o . 26, 1 825 .

Young and B ird . Yorkshire C oast
, p . 259, 1828 .

Z ieten . Versteinerungen Wiirttembergs, p . 6
,
tab. 5 ,

fig . 2
,
1830 .

Vo ltz . Jahrbuch f. M in . G eol . , p . 272, 1830.

Z ieten. VersteinerungenWiirttembergs, p . 6, tab. 4,

fig. 8, 1830 .

Von Buck. Ueber Ammoniten ; Abh . Berl in Acad .

d . Wissensch . , pl . iv, fig. 4

1832 .

Versteiner . N ord-D eutsch . O olithen

G ebirges, p . 1 92, 1836 .

B ronn . L ethae a G eognostica, p . 440, pl . xxn1,fig . 1 ,

1837 .

d
’

orbigny . P aleontol . Francaise ; T er . Jurassiques
,

p . 1 8 1 , pl . 42, figs. 4—7, 1842 .

Quenstedt. Fldzgebirge Wurtembergs, p . 1 58
,

1843 .

d
’

O rbigny . Pal . Francaise ; T err. Jurassiques, p .

325, pl . 1 03, 1844 .

Quenstedt, C ephalopoden, p . 8 1
,
tab . 1 11

,
figs . 6 a b

1 849 .

D er Jura
, p . 96

,
tab . 12, fig . 3, 1858 .

N eumayr . Z eitschrift der D eutsch . geol . G esellschaft,

p . 906, 1875.
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‘

D escrip tion.
-This is one of '

the Ammonites about which much confusion exists, arising

from the fact that in youth it verymuch resembles the young form of another Ammonite,
so that when of about the same age specimens of both Species are frequently mistaken for

each other, whilst themorphological changes in form and structure with advancing life Show

how widely dissimilar the two forms are before they reach their n ature condition . T he

one form, A egoceras p lanicosta, Sow . , appertains to the L ower L ias, and the other form,

Aegoceras capricornus, Schloth belongs to the Middle L ias.

T he true position of Aegoceras p lanicosta was well defined by the slab containing

this species, which Sowerby figured in H ere we see it associated with Arietites

oetusus in a mass o f Marston stone found at Marston Magna, near Ilchester . Near

Y eovil, in Somerset, also, large Slabs of a S imilar rock full of this Ammonite are raised with

their nacreous Shells well preserved in clusters, some of the S labs are big enough to form

the tops of small-Sized Sideboards and other pieces of furniture . T he beauty of the marble

depends upon the number of the Ammonites clustered together ; the white pearly

layer of their shells is most admirably preserved , whilst the chambers are filled in

with fine brown crystallised carbonate of iron or carbonate of lime, which adds much

to the colour and richness of the dark grey ground of the L ias Marble .

In the Y orkshire C oast ” the R ev . G eorge Young early noted the specific character

of this Ammonite, in alluding to Bird’s very bad figure (pl . xiii, fig . 6) he says, p . 259

(2nd edit. ,

“ It is from the low est shale at Robin H ood ’s Bay [zone of A rietites

obtusus] it is a small and handsome Ammonite, Similar to Ammonites macula tus, having ribs
that are sharp on the Sides but flattened on the back . But the flat part in this Ammonite

bears amuch greater proportion to the rest of the rib, and it is therefore named A . p lani

costatas, Sowerby, T ab . 73 and 406 . It is generally found in a pyritous state . In the

older specimens a slight knob is sometimes found at each end of the fl at part of the back .

”

P rofessor Quenstedt also noted that the variety with the broad ribs on the back was

found only associated with Ammonites Turneri ol tusus), from whence also the speci
men figured in Z ieten

’
s Wiirttemberg came and not from G ammelshausen as stated

,

where hardly any L ias is found . The figures given in the C ephaIOpoden,

”

T ab . iv
,

fig. 6 a
,
6
,
are representations of one form of this Ammonite which I collected from the

S tellaris-bed at Lyme Regis
, and which are drawn in P 1. XXIV, figs. 1 and 2, of this

work, clearly proving the identity of the English and Wiirtemberg Shells.

The Ammonites z ip l us, H ehl, figured in Z ieten, and which was determined by M r .

H ehl, is distinguished principally by its elevated blunt spines placed at some distance
apart. This fragment was regarded by its author as a distinct species it was found in
the L ias Sandstone near Boll . When we compare Z ieten

’

s figures with the forms I have

figured from Lyme Regis, which are there associated with younger and older forms of
the same species, one cannot doubt their identity (P l . XXIV, figs. 4—7
The next change in this species is characterised by the shortening of the ribs, which

terminate in small tubercles developed near the lateral boundary of the siphonal area,
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verse lines of sculpture. In fig. 2 is represented a portion of the Outer lamina of the shell
showing lines and perforations highly magnified ; in fig . 3 parallel lines formed by a

finely
-punctated surface are shown .

T he siphonal area is large, convex, and wrinkled transversely in the adult ; the spire
is composed of whorls, which are about aswide as they are high, slightly flattened on the
sides and only slightly involute . T he aperture is nearly quadrate, mucronated on each

side at the siphonal area, and gently grooved by the return of the spire . The septa,
according to d’O rbigny—I have not seen the lobe-line—are divided into three lobes, of

which the two external are formed of pairs of parts. T he siphonal lobe is as long and
wide as the principal lateral, and ornamented laterally with three branches, of which the

inferior is bifurcated . T he siphonal saddle, as large as the principal lateral lobe, is divided

into three folioles of which the median has three festoons .
_
T he principal lateral lobe

is divided into two large, nearly equal terminal branches, and four lateral digitations.

The lateral saddle is formed of two parts almost equally bi-lobed the inferior lateral .lobe

is oblique, and terminates in two unequal branches, of which the internal is the largest.

The accessory lobe is provided with two small unequal points, a radial central line in

parting from the extremity of the siphonal lobe touches the points of the principal lateral

and passes well above the others.
Afi nities and D if erences.

—In early age this species resembles d eg. cap ricornus, whilst
in itsmiddle-age and adult conditions it is entirely different; this fact will be demonstrated

when the shell-structure andmorphology of that species is under discussion .

L oca lity ( ma? S tratiympflical P osition—This species is found in the Arietites

oétusus-zone at Lyme Regis, in the same horizon near Yeovil, at Marston Magna near

Ilchester, in Robin H ood’s Bay, Yorkshire, and the Midland Railway cutting, at Breden,
and in other exposures of the same zone in other parts of the Vale of G lo’ster.

A E G O C E RA S SUBMUT I CUM , Opp el . P1. XXVII, figs. 1 and 2 .

Ammomrns N A TR IX O BLO N GUS, Quenstedt. C ephalopoden, p .

-85, pl . 4, figs. 1 6 a—d
,

1849 .

Opp el . M ittlere Lias Schwabens, JahreshefteWurttem

berg, p . 73, pl . 1 , fig . 5, 1853 .

SUBMUT I C US , Opp el . Die Juraformation, p . 158, 185 6 .

Dumortier . Dépdts Jurassiques du Bassin du Rhfine,
tom . iii, p . 63, pl . xii, figs . 1 , 2

pl . xl iv, figs. 2—4, 1869 .

SUBMUT I C UM ,
N eumayr . Systematik der Ammonitiden. Zeitschrift

der D eutsch . geol . G esellschaft, p . 906,

1875 .
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D iagnosis
— Shell large, flattened on the sides

, and slightly involute, umbilicus

widely open Spire formed of eight whorls which have a convex margin and are slightly

compressed on the sides, the last whorl hasthirty-eight slender principal ribs, which are

only slight elevations
,
and terminate in sharp prominent tubercles near the outer border of

the siphonal area ; the ribs are very feebly marked on the inner volutions ; on the last

whorl they first bend backwards, then incline forwards, and again bend back and terminate
in tubercles . T he siphonal area is broad and slightly convex ; from the lateral tubercles

transverse folds extend across the area, with several smaller elevations between aperture
subquadrate, wide and convex above

,
flattened on the sides, contracted and grooved below

by the turn of the spire shell extremely thin and well preserved in several parts.

D imensions.
—Transverse diameter 140 millimetres ; w idth of the umbilicus 60 milli

metres ; height of the aperture 50 millimetres greatest width above 50 millimetres

below,
over the spire

, 35 millimetres.

D escription .
—This is a rare form, and closely resembles the Am. natrix oclonyus,

Quenst. , of the C ephalopodan,
’
and is one of the most elegant species of the AR M AT I group .

. T he shell attains a considerable size
,
is gently compressed on the sides, and has a

very wide umbilicus it is
, therefore, extremely evolute and fully exposes all the inner

turns of the spire, which is formed of eight volutions that are round and slightly com

pressed and covered w ith delicate ribs ; the last whorl has thirty-eight principal ribs,
which are slightly elevated and directed forwards, and they all terminate in small tuber

cles near the outer border of the siphonal area. T he . ribs on the inner whorls are very

slight elevations, whilst on the outer whorl they describe with sigmoidal curves,
smaller intermediate secondary folds lying between them . T he siphonal area is w ide ,
convex, and without a trace of keel ; large transverse folds pass across the area from one

tubercle to another
,
w ith one or two smaller intermediate bands between the larger folds.

The shell of this Ammonite is extremely thin, and very well preserved on some parts

of the figured specimen, and shows that the tubercles were hollow cones filled in with

the matrix in which the moll usc was embedded (fig. These form prominences

on the mould
,
which are all embraced and covered over by the turns of the spire . The

aperture has a subquadrate figure, much higher than wide, and expanded at the outer

side, where it acquires an increased extension by the hollow spines . Fig . 2 shows the

size and form of the aperture, the squareness of the same, and the numerous ridges that

cross the area between the larger folds.

D umortier has figured a large fragment of this species, which exhibits its Specific

characters extremely well, including the structure of the tubercles as here described

from my specimen .

The lobe-line is not visible either on the French or English specimens.

Afi nities and D ifi erencea—This species resembles A egoceras armatum,
Sow . , in its

general figure, but differs from that form in having larger whorls ; more numerous

and smaller tubercles ; and a more quadrate aperture .
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L ocality and S tratiyrap liica l P osition —T he figured specimen was collected at

Lyme Regis ; it is embedded in a grey L ias L imestone which occurs about the base
of the Middle L ias. I had no other specimen from the same bed to check my diagnosis,
but it is apparently the base of the A cyoceras Jamesoni-zone . I have not seen another

specimen in any of the collections I have consulted .

AE G O C E RAS A RMAT UM , S owerly . P I. XXVIII, figs. 1—6 ; P l . XXIX .

AMM O N ITE S ARM A TUS, S owerby . M ineral C onchology, vol . i, tab. 95, p . 215, 18 15 .

Young and Bird . Y orks. C oast . , p . 249, pl . xiii, fig . 9, 1822 .

HA STATUS, Young and Bird . Ibid . , pl . xiv, fig .

“
2, 1 822.

PL AN I 'I‘E S FI BUL ATUS, H aan . Amm . et G oniat. , p . 84,

-

N o: 8, 1825 .

AM M O N I TE S anmarus
,
d
’
orbigny . Paléontol . Francaise ; TeifJurass. , p . 270, pl . 78,

1842 .

Quenstedt . Fldzgebirge Wurtembergs, p 1 57, 1 843 .

S imp son. M onograph on York . Lias Ammon . , p . 26, 1843 .

Quenstedt. C ephalopoden, p . 82
,
1849 .

Opp el . Juraformation, p . 1 55, 1856 .

S imp son . Fossil s of Y ork . L ias, p . 1855 .

M I L E S , S imp son . Ibid . , p . 65, 1855 .

AR M ATUS
,
S cfilonbacli . M ittl eren Lias, Zeitschrift D eutsch . geol . G esell

schaft, p . 5 1 1 , Jahr 1863 .

D umortier . Dépé ts Jurass. du Bassin du Rhfine, vol . iii,

p . 59, pl . viii, figs . 1 , 2, 1869 .

E merson . D ie L iasmulde von M arkoldendorf, Zeitschrift
D eutsch . geol . G ese11., p . 330, pl . x, fig . 4

, 1870 .

A E G O C E R A S ARM A TUM , T a te and B lake. Yorkshire Lias, p . 277, 1876 .

Diagnosis
—Shell large, compressed ; whorls slightly involute, umbilicus wide, and

inner whorls all exposed ; spire formed of from six to eight volutions the outer whorl,
according to age, with from eighteen to twenty ribs, which arise from small stri ae at the

umbilical
“

suture, and enlarge as they advance towards the margin of the siphonal area,
where they terminate in long, stony, tubular spines ; between the principal ribs, and

on the spines themselves, are other smaller transverse striae ; siphonal area wide,
flattened, slightly convex, and ornamented transversely with a continuation of the same

striae that adorn the sides ; spire composed of rounded or subquadrate whorls somewhat

depressed and inclined towards the umbilicus ; aperture subquadrate, the transverse
exceeding the vertical in diameter.

D imensions—Transverse diameter 1 1 5 millimetres ; width of umbilicus 55 milli
metres height of the aperture 30 millimetres ; wi dth 36 millimetres.

D escrip tion—Much confusion appears to have existed among the local palaeontologists
of Yorkshire, where this Ammonite was first discovered, regarding the figure and
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known that it was to be found in older beds in Robin H ood’s Bay. M r . Simpson
l
Says I

have now got a fair specimen of Sowerby
’
s A . armatns which has caused so much trouble}

to naturalists, the very central whorls are imperfect, butfthere is suflicientto show that they

are plain or nearly so the succeeding whorls have the characters exhibited in Sowerby
’

s

figure . Where the spines have been knocked off there remain the oval disks. Itwould sjeem

thatwhen Mr . Strangewayes visitedWhitby this species was plentiful but the specimen I ;

have now described is the only one I have seen, and the one I formerly took to be A .

armatns, Sow . , I believe to be a different species
,
which I have named A . miles .

L ike other species of the Armati section of the genus A eyoceras, A ey . armatum exhibits

different forms characteristic of the morphological phases of its growth . In early life the

shell is smooth, and about the second whorl ribs commence to show themselves as transverse

elevations, and on the fourth whorl small tubercles begin to make their appearance on their

sides, and onthe sixth whorl they have grown into large, thick, stout spines (Pl . XXVIII ,
fig . T he magnificent specimens figured in PI. XXVIII, figs . 1 , 2, 3, 4, and 5 , represent

the form this beautiful Ammonite assumes in middle age, when its ornamentation appears to

have attained itsmost perfect state . N ow we find the whorls are very slightly involute, a little

rounded, and provided with thick ribs, which terminate on the outer side of the siphonal

area in twenty strong prominent spines these, when broken near their base, leave large

disc-like marks on the mould ; between the ribs are several (four or five) transverse striae

which pass between the ribs
,
extend across the area (figs. 2, 4 , and ornament this

region ; other smaller striae creep over the spines themselves (fig . so that the whorls

in well-preserved specimens are finely scu lptured with graceful lines. Through increasing

age the spines are developed wider apart, the body-chamber grows very wide, and

enormous recurved spines project from the sides of the siphonal area . I have figured a

very fine example of one of these aged specimens of the natural size (P l . XXIX), show ing

giant spines on the body-chamber and the comparative smallness
'

of those on the inner

whorls. This specimen was collected at Lyme Regis many years ago , and long adorned

the cabinet of a local collector . It was
_purchased for the Museum of the Royal School

of Mines and now forms part of their fine collection it is figured for the first time .

Professor Quenstedt collected this Ammonite in Swabia, where the species is much

smaller than our English specimens, but is well defined by the delicate folded striae or fine

concentric ribs which extend along the sides and across the area, among which, near the

margin, large thick spines project on both side s, fewer, however, in number than in our

specimens.

There are several varieties of this species which have received separate specific names

from different authors . O ne of these, A . miles, Simpson, deserves more than a passing

notice ; the spire in this shell consists of six highly evolute whorls, which are round,
slender

, and all exposed in the umbilicus the ribs, about sixteen in the last whorl, are wider

apart
,
and each rib terminates near the siphonalmargin in a long pointed spine ; the lateral

1 Fossils of the Yorkshire L ias,’ p . 64, 1855 .
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striae are fine, numerous, undulating, and annu lar ; and the aperture has a roundish form.

This is a much more smooth and elegant form than the typical A cy . armatum, still itmay be

specifically identical with it. T he smaller diameter of the whorls, and the greater distance

the ribs are apart from each other, greatly diminish the number of the lateral spines,
which are longer and more slender than in the typical specimens ofA ey . armatum the lobe

line is likewise less complicated, and the septa are also more distant from each other than

in fig . 6 the inner whorls are striated w ithout ribs or spines. This is a most interesting

form of the group A rmati ; and probably the discovery of other specimens may dis

close some features in its form
’

that may justify the distinction Simpson assigned to it.

In A eyoceras armatum (the typical form figured in PI. XXVIII, figs. 1 and in the

middle period of life, the septal chambers are shallow and the lobe-line extremely convo
luted, so that it is very difficult to follow its contouring. Professor d’O rbigny sketched

a generalised diagram of this line from the specimen he possessed, whilst I have had the

lobe-line traced on one of my specimens, and an enlarged drawing made therefrom

(fig . 6) which shows that the true ramification of the lobe-line is much more complicated

than (1 O rbigny
’
s figure led us to suppose .

’

T he siphonal lobe is as wide and almost

as long as the principal lateral, and has on each side four lateral branches. The siphonal

saddle is much wider and longer than the principal lateral lobe, and is divided into two

unequal portions, the external of which is the largest and terminates in many folioles ;
and the internal portion has a similar termination. T he principal lateral lobe is highly ornate,
and from the wide base two large branches proceed from each side of the stem

,
which

terminate in a long terminal foliated portion . T he lateral saddle is small and narrow
,

and terminates in three folioles. T he inferior lateral lobe is small and narrow, about one

fourth the size of the principal, it develops three lateral and one long terminal branch ;
the accessory lobes are oblique and much ramified

,
and the whole lobe-line forms a most

highly complicated contouring of foliations.

Afi nities ana
’ D if erences.

—I have separated the A rmatum from the Jamesoni-zone

because it constitutes an excellentAmmonite horizon, with an interesting series of elegant

forms which range themselves around the original Sowerbyan type as a centre, and which

commenced and terminated their existence w ith the dawn of the Middle L ias they had,
therefore, it would appear, a very limited life in time .

A great family likeness runs throughout the group, which requires accurate observa

tion and a critical judgment to discover and define all the species have the whorls more

or less armed with spines, and with ribs and striae extending across the siphonal area ;
in most of the species only one row of spines is developed along the margin of this

area, whilst in others there are two distinct series of spines, as in A cy . densinodum
,

Quenst. , andA cy . brevisp inam, Sowerby the septal chambers in all are very shallow, and

the lobe-line is likewise highly convoluted .

L oca lity and S tra tigrap lzical P osition—The fine specimens figured in P ls. XXVIII

and XXIX were obtained from the A eyoceras armatum
-zone at Lyme Regis

, and very
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fine specimens have l ikew ise been collected from similar beds atRobin H ood’sBay, York

shire, where Sowerby
’
s type was found . I have foun d fragments of this species in the same

zone in some exposures of the A eg . Jamesoni-beds near C heltenham .

A E G O C E R AS MIL L E R I , Wriynt, nov . sp . Pl . XXXVII
,
figs. 1 0, 1 1 .

D iagnosis
—Ammonite large, depressed, flattened on the sides, and slightly involute

shell very thin, not thicker than fine cardboard whorls broad, much flattened across the

siphonal area, vertical height two thirds that of the transverse diameter, sides w ith slight

undulations, terminating in short tubular blunt knobs on the margin ; the siphonal area

and sides of the tubercles sculptured with a series of longitudinal elevations and depres

sions, which impart an ornate character to this region of the shell, and form a good

specific feature for the distinction of the species .

T he size of this Ammonite is unknown
,
seeing that fragments only have been found,

the whorls being so slightly involute that no disc will hold together .

This species resembles Aey . mnticnm in the position, form, and size of the tubercles,
and likewise in the small amount of its involution ; it differs from A cy . mnticnm, however,
in the absence of longitudinal striae on the siphonal area (see fig . The lateral view of

the whorl (fig . 1 1 ) shows the arrangement of the tubercles on the margin of the area .

L ocality and Stra tiyrapnica l P osition—This fragment was collected by Professor

Archibald G eikie, in P abba, along with other fossils from the zone of A eyoceras

Jamesoni sent by my friend to me to determine . Prof. G eikie at the same time requested

that, should I meet with any new forms in the collection he had made, I shoul d associate

the name of H ugh Miller
, of the Old R ed Sandstone, with the Pabba beds as a memento

of the valuable work he carried out by his researches
_

among the H ebridean L ias beds in

his cruise in the Betsey ’

; in compliance w ith my friend
’
s request, and with very great

pleasure in doing so, I dedicate this singular Ammonite to the memory of H ugh Miller.

A E G O C E R A S L E C KE N BY I , r eam, nov . sp . PI. XXX,
figs. 1—7 .

.Diaynosis .
—Shell discoidal, with rounded whorls, one third involute, and a wide open

umbilicus ; sides of the whorls ornamented with primary and secondary ribs ; the

primaries vary from twelve to twenty-four in number, they are larger in size, and each

rib develops a blunt elongated tubercle near the siphonal area and sends several smaller

branches therefrom across the area ; and the secondaries consist of numerous smaller
sigmoidal annular radii interposed between the primaries, encircling this region which
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A E G O C E RA S DAVCE I, S owerby . P l . XXXI
, figs. 1 , 2 .

AMM O N ITE S v cnr
, S owerby . Min . C onch . , vol . iv, p . 7 1, pl . 350, 1822 .

P L AN I T E S de H aan . Ammonit. et G oniatit. , p . 82, N o . 3
,
1825 .

AM M O N I T E S Z ieten. Versteiner. Wiirttembergs, p . 1 9, tab. xiv, fig . 2, 1830 .

B oomer . N orddeutschen O olithgebirg . , p . 1 99, 1836 .

DAVO E Ip B ronn . L ethees geognost. , p . 447, tab . xxiii
,
fig . 4, 1 837 .

C ol legno . Bulletin Soc . geolog . de France, x, p . 247, 1839 .

Quensted t . Fliizgebirge W iirtembergs, 1 7 1, 1843 .

D AVE -I
, d

’
orbigny . Pal . Franc. Juras ., tom . 1, p . 276, pl . 8 1 , 1842 .

Quensted t. C ephal opoden, p . 9 1 , tab. 5
,
figs . 6

,
1849 .

S avi and M eney li ini . C onsid. G eo logia T oscana, p . 1 15 , 1 85 1 .

S tuder . G eologic der Schweiz , t . ii, p . 3 1—35, 1853 .

M eneg liini. N uovi Fossili T oscani, pp . 10, 3 1, 1853 .

Oppel . M ittlere Lias Schwabens, Jahreshefte Wiirttemberg, p . 80,

1853 .

Quenstedt, D er -Jura, p . 1 32, 1858 .

Von H auer . D ie C ephal opoden aus dem L ias der N ord-O st.

Alpen, p . 54, pl . xvii, figs. 1 1 , 12, 1856 .

C hap ais . T err . Sec . de Luxemb.
, p . 25, t. iv, fig. 5, t. v, fig . 1

,

1858 .

D umortier . D épets Jurassiques du Bassin du Rh6ne
,
tom . iii,

p . 94, pl . xi, figs . 4—6, 1869 .

AE G O C E R A S DAVO E I , N eumayr . Z eitschrift der D eutsch . geol . G esellschaft, p . 906 ,

1875 .

D iagnosis
—Shell discoidal , depressed ; umbilicus wide ; whorls round, slightly

invo lute, covered on the sides and area with numerous simple , narrow,
oblique ribs ; on

each revolution of the spire there are eight to ten round, obtuse

tubercles developed near the middle of the whorl, and occu

pying the width of three ribs ; siphonal area rounded, slightly

depressed, and covered with numerous transverse close-set

costae spire formed of eight whorls, which are round and

slightly depressed on the outer margin ; aperture roundish .

D imensions—The large figured specimen ; transverse dia

meter 1 1 2 millimetres ; width of umbilicus under aperture 65

millimetres ; vertical height of whorl 26 millimetres ; transverse

diameter 30 millimetres. T he specimens found in general are
Fig . 1 88 .

—A egoceras D ar/vast,
S ow . much smaller, two before me measure transverse d1ameter 90

millimetres ; width of umbilicus under aperture 55 millimetres ; vertical height of last

whorl 22 millimetres transverse diameters 23 millimetres .

D escription s—This beautiful Ammonite is a very rare British fossil . T he specimen
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here figured formerly belonged to my late friend, M r. John L eckenby, who

obtained it from C harmouth ; it is one of the finest examples known, and is now

in the Woodwardian Museum, C ambridge ; the Shell is discoidal and compressed,
consisting of rounded whorls, which are only slightly involute, and closely clasp

the penultimate volution ; they are covered on the sides and area w ith a series of

ribs and sulcations about equal in width throughout ; on the sides the ribs are directed

obliquely forwards, whilst across the siphonal area they are transverse and extremely

regular . In typical shells each whorl develops from eight to twelve round blunt

tubercles about the middle of the whorl, which occupy the space of two ribs and

two sulcations ; sometimes these tubercles have a thick envelope , and then they form

spines ; many Specimens, however, are wanting in the tubercles, though in the figured

specimen the projections are large and regular
,
and impart a very distinctive

character to this Ammonite . The lobe-line is very complicated ; the siphonal lobe, as

long and w ide as the principal lateral, is formed of three branches, two of which

bifurcate . The siphonal saddle, as large as the principal lateral, is very irregularly

divided into three folioles at the external side, and one at the internal . T he principal

lateral lobe divides into two large branches, the terminal one is very much ramified, and

the external
,
nearly as large, is equally ramified . T he lateral saddle is smaller than the

principal lateral lobe, and terminates in four folioles . T he lower lateral lobe is small,
w ith five digitations

,

'

and the auxiliary lobe, still smaller
,
possesses three . T he lobe-line

has been extremely well figured by Quenstedt and d
’

O rbigny none of the specimens
which have passed through my hands show this structure so well, as they have all retained

their shell (or portions thereof) which conceals the true septal suture .

P rof. d ’

O rbigny had the opportunity for studying the evolution of this Ammon ite ;
he observes 1 This species

,
more or less compressed, varies much according to age .

Up to a diameter of 25 millimetres the whorls are much depressed, and ornamented
w ith from thirteen to fifteen long, sharp-pointed spines ; this depression of the whorls is

often remarked up to a diameter of 50 millimetres ; beyond this diameter there are in

general from eight to twelve tubercles ; the whorls become more or less thick and com

pressed . At the largest diameter known (1 20 millimetres) the ribs become more prominent,
and more irregular

,
and the tubercles are less regularly placed . The spines appertaining

to the shell leave a truncated tubercle on the moul d .

Afi nities anal D ifierencea—This species resembles A ey . L eckenbyi in its ribs and

spines, but is distinguished from that form by its tubercles being set much w ider
apart, by its regular oblique narrow ribs and valleys on the sides

, and by the finer
sculpture across the area ; the structure of the lobe-line likewise presents an important
difi

'

erence between the two species.

L oca lity anal S tratiyrapnical P osition—This is a capital leading fossil for a certain
horizon of the Middle L ias ; the chief locality in England is the G reen Ammonite-beds

1 Pal éontologie Francaise ; T err . Jurrassique,
’
t. i, p . 277 .
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near C harmouth, D orset (see p . where I have collected it associated with A cy .

Bee/lei, Belemnites clavatus, and M onotis inaequiva lvis, all in the same slab . It is found

in marls of the same horizon in Somersetshire and G loucestershire .

D umortier says Of al l the Ammonites of the Middle L ias Am. D avoei is

the most important and most characteristic form ; its ornamentation and size are more

constant ; and it presents itself always
'

in the same horizon, that is to say, above the

lowest beds of the M iddle L ias, and in company with Am. cap ricornus and Am.

fimbriatns. I do not know a bed at this level in which I have not found Am.

D avoei .
”

It has been collected in many D epartments of France, as at Mulhausen and

Uhrwiler, Bas-Rhin ; near Nancy
,
Meurthe Amaye-

‘

sur-Orne, and Vieux-P ont, near

Bayeux, C alvados ; Saint-Rambert, Ain ; near Lyon, Rh6ne ; P ouilly-en-Auxois, Semur,
Venarey, C dte-d

’

O r ; Metz
,
Moselle .

In G ermany
,
near Boll ; at Bargau, near Gmund and A alen ; at E nzen between

D onaueschingen and Schaffhausen .

In Italy, in the Appenlnes ; in R ed L imestone atM onte C alvi ; in G rey L imestone

Monti di C etona, near L ake C omo .

In Switzerland, in the Bernese Alps and at C oulat and Fondement, near Bex .

A E G O C E RA S TAYL O R ] , Sowerby . PI. XXXI, figs. 5—7 .

Ammoni rns T e oxr,

rxonoscrnnns, W
"

C O STATUS

N O D O SUS

AE G O C E R A S

S owerby . M ineral C onchology, vol . vi, p . 23, pl . 5 14,

fig .

Z iaten . Versteinerungen Wurtembergs, p . 9, pl . x,

fig . 1 , 1830 .

Quensted t. Flo zgebirge Wu rtembergs, p . 176, 1843 .

d
’

orbigny . Pal. Franc. T err. Jura s. , pl . 84, 1842 .

d
’

O rbigny . Ibid .
, p . 323, pl . 102, figs . 3—5 , 1 844 .

Quensted t, C ephalopoden, p . 136, tab . ix, fig. 20,

1849 .

Quenstedt, Ibid .
,
136, tab . ix, fig . 2 1 , 1849 .

G iebe l . Fauna der Vorwel t, t. iii, p . 697, 1852 .

Opp el . M ittl . L ias Schwabens, Jabresh . Wiirtt . , p . 92,

1853 .

S impson . Fossils of the Yorkshire L ias, p . 7 1, 1855 .

S impson . Ibid .

Opp el . D ie Juraformation, p . 1 65, 1 85 6 .

Quenstedt . D er Jura, p . 135 , pl . 1 6 , fig . 8, 1858 .

S chlenbaclt . D ie E isenstein d . M ittler L ias ; Z eitschr. d .

D eutsch . geolog . G esell schaft, p . 527,

1863 .

T a te and Blake . Yorkshire L ias, p . 279, 1876 .

N eumayr . Z eitschrift der Deutsch . geol . G esellschaft,

p . 906, Jahr 1875 .
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from that Species . When it attains twenty millimetres in diameter it assumes its own

typical distinctive shell characters.

L ocality ana
7 S tratiyrapnical P osition—My figured specimen was collected in the

zone of Acy . armatum,
near C harmouth ; the same form is found at Robin H ood’s Bay

in beds of the same age ; the two varieties mentioned by Quenstedt are likewise found
there, and have been catalogued by S impson as (a) cornutus costatas, Quenst. ; and (6)

yaaclricornatns noclosns, Quenst. These two forms certainly belong to one Species.

T he type Specimen which Sowerby figured was found by M r . Taylor, of Norwich, in
a water-worn mass of indurated clay approaching ironstone and containing blende in
H appisbury C liff, Norfolk, where it was probably alluvial ; it has likew ise been found in
the Middle L ias of Northamptonshire . A solitary specimen is catalogued by P rofessor
Buckman, F. G . S from Brickfi elds, C oltham-field, H ewletts Road, and L eckhampton,

near C heltenham,
G loucestershire . I have never seen a specimen from these beds.

In G ermany, P rofessor Quenstedt collected it in the Middle L ias at Ofterdingen,
Reutlingen, Jebenhausen near G oppingen ; and P rofessor Oppel in the same horizon near

Boll, Metzingen, and H echingen
,
where it was common in France it was collected by M .

Engelhardt at Muhlhausen, Bas-Rhin, in a ferruginous matrix .

A E G O C E R AS D E N S IN O DUM , Qnenstea’t. P l . XXXVIII, figs. 5, 6 ; P l . XXXIX,

figs. 6— 1 0 . P l . L , fig . 1 1 , 1 2 .

AM M O N I TE S ARM A TUS D E N SI-N O D US, Quensted t . C ephal opoden, tab . iv, fig. 1 8, p . 82,

1 849 .

Opp el . Mittl . L ias S chwabens, Jahresh . Wurtt. ,

p . 7 1 , 1853 .

A E G O C E RA S D E N SI N O DUM , N eumayr . Zeitschrift der D eutsch . geol . G esell

schaft, p .

“

906, Jahr 1875 .

D iaynosis.
—Shell much depressed and flattened

,
whorls very Slightly involute ;

umbilicus wide
,
with inner whorls all exposed spire formed of from six to eight volutions

outer whorl w ith twenty-four to thirty S lender, oblique ribs directed backwards ; each rib

supports one small tubercle near its middle, and a large prominent knob at its termination

near the margin Siphonal area very narrow and depressed , and ornamented with trans

verse striae body-chamber long
,mouth enlarged w ith an oblong, trumpet-Shaped aperture .

D imensions—L arge sp ecimen—P lateXXXVIII, figs . 5 and 6 transverse diameter 1 1 0

mill imetres ; diameter of umbilicus 60 millimetres ; height of trumpet-shaped aperture,
40 millimetres ; transverse width 27 mill imetres.

Small sp ecimen
— P late XXXIX

, figs . 6 and 7 transverse diameter 73 millimetres ;
diameter of umbilicus 40 mill imetres ; height of aperture 20 millimetres transverse

width 1 7 millimetres.



AE G O C E RAS DE N SIN O DUM . 351

D escription—Ammonites armatas, according to P rofessor Quenstedt, presents two

well-marked varieties A
,
Armatns sparsinoa

’
as

,
and B, A rmatns densinoa

’
ns. A fter a

careful study of the latter shell, which I have collected in different localities and in con

siderable numbers, I have erected it into a distinct Species, as it exhibits characters which

I have found to be specific and permanent.

T he shell is discoidal, compressed and slightly involute, with a wide umbilicus, all

the whorls being fully exposed in the medium-sized specimen (P l . XXXIX,
figs. 6 and

T he flat sides are ornamented with twenty-five to thirty oblique ribs, which become visible

above the spiral suture . Near the middle of their length they develop a small tubercle

(fig . 8) beyond this the rib enlarges
, and terminates at the margin of siphonal area in a

round, blunt, prominent tubercle . In most of the Specimens which have passed through

my hands the ribs are inclined obliquely backwards, on which the double row of tubercles

are very well developed (fig . In other specimens, however, the marginal tubercles

alone are developed
,
and the position of the inner series on the middle of the rib is

indicated by a simple thickening of the lateral fold . T he S iphonal area is narrow ,

flat (figs . 7 and crossed by numerous transverse striae some of these pass from

one large tubercle on one Side of the area to those of the opposite S ide ; in the inter

tubercular space three small striae pass across, so that the area has a highly ornate

appearance in well-preserved Specimens, as in figs. 8 and 9 .

In the large Specimen
,
P l . XXXVIII, figs. 5 and 6 , and in a smaller individual of the

same type, P l . XXXIX, fig . 6
,
and P I. L ,

figs. 1 1 , 1 2, the medium row of tubercles is

absent, and the ribs have the oblique backward inclined curve so characteristic of this

species in the large specimen
,
which is exceptionally fine ; and the termination of the body

chamber is greatly enlarged and forms a trumpet-mouthed expansion , which is likewise

characteristic (P l . XXXVIII, fig . 5) the body-chamber has a quadrate shape, the area is
flat

,
and the whorl ornamented w ith thirty-eight ribs

,
the whole structure of the Spire

being exposed in the widely O pen umbilicus. T he lobe-line is very complicated (Pl .
XXXIX, fig . The Siphonal lobe is large and symmetrical, w ith three digitations
on each Side and two long terminal branches having serrated sides . T he S iphonal saddle
is wide, and divided into three compartments, the internal and external being deep and

terminating in folioles
,
and the central one narrow from the size of the partition . T he

principal lateral lobe is long
,
narrow, and branched ; it has an irregular figure, the terminal

portion ending in a long point. The lateral saddle is deep , terminating in two fo lioles like
two oak leaves, with a narrow stem between them . The lateral lobe is long, narrow,

and

oblique, with a freely digitatedmargin . T he auxiliary saddle is small and oblique, and ends
in one foliole, and the auxiliary lobe is likewise small and oblique with lateral digitations .

T he morphology of this species is very interesting . T he facts I have noted were

obtained from the study of a large assemblage of the brood of this species, collected

from a thin bed in which they were entombed . In the first three volutions the young
Shell is quite smooth ; in the fourth sharp ribs make their appearance w ith concave spaces
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between at about the sixth volution ofthe Spire the ribs begin to exhibit tubercles at their

termination by the margin of
'

the area, and in the seventh volution the second series of

tubercles Show themselves. In old age the volutions become less ornamented by first

losing the inner row of tubercles, and, secondly, by the outer row becoming smaller and

more rudimentary . In all these morphological changes, however, I note several points of

difference between the evolution of this Species and that of A cy . armatum.

Afi nities ana7 D ifi erencea—This species is undoubtedly closely related to A ey . armatum,

but it has altogether a more slender compressed shell
,
with a second row of tubercles

on the ribs, and is more quadrate in the ensemble it has likew ise a narrower Siphonal

area, and a much less complicated lobe-line . C ompare P l . XXVIII, fig . 6, with P I.

XXXIX, fig . 1 0, and PI. XXVIII, figs. 1 , 2, with P 1. L , figs. 1 1 , 1 2 .

L oca lity and S tratiyrap liica l P osition—I collected this species in the Armatus-bed at
the base of the Aeg. Jamesoni-zone in St. Paul’s district, C heltenham,

in the Middle L ias,
whilst brick-earth was being dug for our town sewers. I have many beautiful examples

from near C harmouth,Dorset, embedded in a hard ferruginous clay-ironstone, in fact, all the

Armati from the D orsetshire coast about this horizon are highly charged with ferric oxide .

This Ammonite was found in the Jamesoni-beds of the Island of P abba near Skye, and

several specimens were collected for me from the lower beds of the Middle L ias at

Ballintoy, Ireland . The Specimens obtained from all these widely separated localities closely

agree in their specific structure and petrological condition . Those from Ballintoy

were embedded in a hard calcareous Shale .

A E G O C E R A S JAM E S O N I , Soweroy . Pl . XI, figs. 4—6 P l . L I, figs. 1—6 .

Ammos r'rns Jxnnsonr,

BR O N N I I ,

JAM E S O N I AN GUSTUS,
LA TUS

,

JAM E SO N I ,

LA TUs
,

Sowerby . M in . C onch . , vol . vi, p . 105, pl . 555, fig . 1 ,

1827 .

R omer . N erd-deutschen O olithen-G ebirge, p . 18 1 ,

1836 .

Quenstedt, FlozgebirgeWurtembergs, p . 3 1, 1843 .

d
’

O rbigny . P aléontologie Francaise ; T err . Jurass .
,

pl . 72, tom . i, p . 257, 1842 .

Quenstedt. C ephalopoden, tab . iv, fig . 8, 1849 .

Quenstedt. Ibid . , tab . iv, fig . 1
,
1 849 .

Opp el . M ittlere Lias S chwabens
,
Jah. Wurtt. , p . 76,

1853 .

Oppel . Jura-Formation, p . 159, 1856 .

Von H auer . Die C ephalopodan des Lias der

N ordostlichen Alpen, pl . xix, figs.

1—3, 1856 .

Quenstedt . Der Jura, tab. xv
,
fig . 15, p . 125,

1858 .
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extends along the m iddle of the S iphonal area .
_
T he large spec imen .(PL L l , figs. 1 , 2) from

Mungar Shows a very remarkable development of the ribs on the sides as well as on the

siphonal area ; these aged forms may, therefore, represent Jamesoni latnm, Quenst. In the
middle period the fossils figured .in P ] . XI , figs . 4—6, and in P l . L I, figs. 3 , 4 , may be

taken as representing A ey . Jamesoni a ny asta tnin, Quenst the sides of the whorls are

convex and compressed, and the ribs slender and very numerous in one Specimen there are
more than seventy ribs on the last whorl . Sometimes the ribs are fewer in number and
stronger, as in the fig . 3 , in wh ich the forty-two ribs are Sharp and prominent w ith
w ider intermediate valleys, presenting a strong contrast to fig . 4 on the same P l . L I .

T he Middle L ias in Robin H ood ’

s Bay, Yorkshire, yields another variety of Acy .

Jamesoni, which has been descr ibed and figured as a new species by P rofessor B lake
under the name of A cy . sqyittarinm. I have long known this variety

,
which has roundish

whorls nearly one-third involute, and large, sharp ,
sigmoidal ribs

, about twenty-four
in a whorl

,
w ith deep concave valleys between the ribs, which arch forward across the

S iphonal area . I have figured the young shell o f this variety in PI. LI I, figs . 4, 5, and

the large adul t Shell col lected by the R ev . M r . G ross, F. G . S
,

from the Jamesoni-L ias

in Robin H ood ’s Bay. For further details consult the article on A eyoceras say ittariam.

T he lobe-line is very well seen l n several of my Specimens. T he Siphonal lobe is Shorter

a nd w ider than the ‘ principal lateral, and ornamented on each side w ith three ramified

branches . T he S iphona l saddle
,
much w ider than the principal l ateral lobe, divides

into two nearly equal-sized foliations . T he principal lateral lobe is long and much com

plicated, and divides into three ramified branches. The lateral saddle divides into two

unequal parts, of which the internal is the most developed . T he lateral lobe is S lender

and narrow, and consists of a single stem w ith lateral digitations ; and the auxiliary

saddle is narrow w ith a few irregular folioles .

T he morphology of A ey . Jamesoni is extremely interesting . A lthough only frag ments

o f large whorls have been collected, I have found many very perfect specimens of the brood

of this species in the Middle L ias of L eckhampton . A good example is figured, P l . L I, figs.

5 , 6 in this stage it is AmmonitesBronni, Remer. T he shell is ribbed on the S ides in the

second turn of the spire ; _
and in the fourth turn the sharp ribs acquire small tubercles by

the
,
side o f the area, fig . 5 and as they arch across that space a well marked carina is

observed on the mesial line, fig . 6 . W ith the growth of the shell the tubercles decrease in

size
,
and finally disappear in middle age the area, becoming narrow and convex

,
gradually

assumes the form delineated in P I. LI , figs . 3 and 4 , as the typical forms ofm iddle life .

Afi nities ana
7
D ij erencea—I have long coll ected the young of this Ammonite in the

Middle-L ias brick-yards near C heltenham ; in this state it is Am. Bronni, Remer ; another

form is Am. R eynarcli, d
’O rb . , and another variety Am. venastalas, D umortier . It is a

very variable fossil, and has been a fertile field for species-mongers . I have specimens from

Robin H ood ’s Bay identical with the P abba examples ; but the large, ribbed, figured
specimen, with its undul ated sides and waved area, is a very rare variety of this shell ;
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the finest, examples known have been obtained from. the Middle L ias at H eclnngen ,

W ii rtemberg these examples are identical with the P abba types, one of which isfigured

on P 1 XI, figs . 4—6 , and a second on P 1. L I , fig . . 3 . I have found only two fragments

of a large shell in the C heltenham beds, and both Specimens belonged to the true P abba

type .

L ocality ana
" S tratigrap /i ica l P osition .

- A eyoceras Jamesoni is a leading fossil of the

zone which it So well characterizes . I t is found near C heltenham, G loucestershire ; Fenny

C ompton, Warw ickshire ; Munger, Somerset ; C harmouth , D orset ; Robin H ood ’s Bay ,

Yorkshire and in the islands of Mull and Pabba in the H ebrides .

Foreign D istriontion .
—In France it has been collected at C outards and Bois-de

Trousse, near St. Amand , C her ; Sachi, A rdennes, Evrecy, C alvados ; St. Rambert, Ain

near Lyons, Rh6ne .

In N orth-west G ermany it has been found near Rottorf, Roklum, H edeper, H arz

burg, L iebenburg, Bodenstein , Kahlefeld, W illershausen,
Oldershausen,

Markoldendorf,
Falkenhagen, and other localities. In South G ermany it is found in Swabia in many

localities, as at P liensbach, near Boll, Sol delfingen, H echingen, Balingen, &c . in all the

local ities it occupies the same horizon , namely, at the base of
'

the Middle L ias .

A E G O C E R A S S A G IT T AR IUM
,
Bla lce . P l . L II, figs. 1— 5 P l . L IIA ,

figs . 1—6 .

Ammon Ir E s Jxmnsom , S impson . Foss . Y ork . L ias
, p . 48, 1855 .

AE G O C E R A S sxer'rrxarum,
T a te and B lake . Yorkshire Lias

, p . 276, pl . vu, fig . 2
,

1 876 .

D iaynosis .
-Shell discoidal , compressed ; volutions five, uniformly rounded, and one

fourth involute outer whorl one third the diameter in height with twenty-two to twenty

six slightly bent ribs moderately elevated, rounded, and disappearing near the margin

o f the S iphonal area, which is in general smooth and convex
,
but sometimes has an

elevated ridge which occupies the mesial line, and passes longitudinally round the shell

aperture oblong
,
narrower in the outer half.

D imensions—Sma ll sp ecimens.
-P l . L II , fig . 4 . T ransverse diameter 56 millimetres ;

w 1dth of umbilicus 25 millimetres height of last whorl 1 9 millimetres ; height of

aperture 1 8 millimetres ; w idth 1 7
"

millimetres.

L arye sp ecimen
— P l . L II , figs. 1

, 2 . Transverse diameter 240millimetres ; w idth of

umbil icus 95 millimetres ; height of last whorl 90 millimetres w idth 50 millimetres.

D escription .
—This Shell has been long known to me as a Yorkshire variety of Aoya

ceras Jamesoni, w hich I had separated from my P abba types under a distinct diagnosis

now that Professor Blake has figured this form in his Y orkshire L ias under a specific

name, priority of publication entitles him to precedence . I am indebted to the
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R ev . J:E . C ross, for the loan of some large specimens of this Ammonite, one of

these I have figured in PI. L II , two-thirds the natural Size, and I have another of much

larger dimensions in my custody it therefore attained a glgantic size, varying very little
from the type figured .

T he volutions are uniformly rounded, and about one-third or one-fourth of the w idth
of a whorl is involute ; the outer whorl in height is one-third the diameter of the Shell, its
sides are convex , and ornamented w ith twenty-five narrow, slightly bent ribs, which dis
appear in some shells near the margin of the area (Pl . L II, figs . 1 and in others
extend across the Space (Pl . L IIA , fig . In such shells an

'

elevated ridge is developed 0 11
the mesial line and runs longitudinally round the whorl, connecting the ribs with one

another, as shown in PI. L II , fig . 5, and PI. L IIA ,
figs . 2, 4, and 6 ; and the ribs are

separated by concave spaces three times the width of the ribs .

In most
'

of the
'

young shells which have passed through my hands, measuring from 50
to 60 millimetres in diameter

,
the ribs terminate in a thickened portion at the margin

of the area, whilst the intervening space is smooth , as in P 1. L II, fig . 4 and fig . 5 ;

in other specimens a central rudimentary carina distinctly shows itself
,
as in P l .

L IIA , fig . 2, and figs. 4 and 6 . This is a true A cy . Jamesoni character of early life . S ee

P l . L I, figs. 5 and 6
,
in which specimen it is very well seen . T he shell is partially “

preserved in some of my smaller examples, which enables me to state that it is extremely
thin .

T he umbil icus is very open, and exposes all the
“

inner whorls (P l . L II, figs 1 , 2, 4 ;
P l . L IIA , figs. 3,

T he aperture is oblong (P l L II , fig . it is w idest at the inner side near the return

o f the spire, and tapers away at the outer side towards the siphonal area .

T he lobe o line resembles the type of that of Aeg . Jamesoni (P l . L II, fig . T he

siphonal lobe is shorter and wider than the principal lateral . T he siphonal saddle forms

a regular arch, festooned with simple folioles on the sides, and at the termination . T he

principal lateral lobe is long and narrow it has four lateral digits 0 11 each side, and one

long terminal bifid process. T he lateral saddle, much wider than siphonal, is festooned

all round with bilobed leaves, the one side being almost the copy of the opposite T he

lateral lobe is smaller than the principal, which it very much resembles in shape and

digitations . T he auxiliary saddle is nearly as large as the siphonal, which it much
resembles in the style of its folioles the accessory lobes are small oblique processes .

I consider the specimen figured in PI. L II, figs. 1 and 2, as the best type of this form,

as it differs very little from the specimens met with as Am. Jamesoni in most collections of
Yorkshire L ias Ammonites. My old friend M r . L eckenby, often pointed out

from a type specimen he had, the points wherein he considered the Yorkshire shell to be
difi

'

erent from the true Am. Jamesoni, Sow . , of the Mineral C onchology . .

T he specimcn figured in P1. L IIA , figs . 1 and 2, was collected in RobinH ood
’

s Bay,

from the same rock whence the large specimen was obtained in this example the
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margin of the siphonal area, the other at some d1stance from the Spiral“suture ; Siphonal

area narrow ,
convex, carinated aperture narrow, elongated, and flattened l aterally .

D imensions—Transverse diameter 84 millimetres ; width of the umbilicus 45 milli

metres ; height of aperture 20 millimetres transverse w idth 1 5 millimetres .

D escrip tionz—a—This Ammonite is supposed to be the dipanct
‘atas of

'

Schl
‘

otlreim—be
that as itmay, it certainly is the cip nnctatas of Remer, who has very accurately described

it in his Versteinerungen, &c .

’

T he shell is discoidal
,
compressed, and flattened on the

sides of the whorls, which support two rows of small blunt tubercles, the one row bound

the margin of the Siphonal area
,
the second row is developed at some distance from the

spiral suture and between the two tubercles a Short, straight rib extends . T he whorls

are for nearly one-third their height involute, and the turn of the Spire just covers
'

and

encloses the outer row of tubercles, whilst the inner row is visible on the whorls up to

the earliest turns of the Spire . T he shell slopes very obliquely, at an angle of 30
° from the

inner row of tubercles to the foregoing whorl, so that the umbilicus has a stair-like

aspect from the fl at step or side of the whorl, and the inclined riser which leads to it. I

know of no other Ammonite that has this feature so well shown,
and which has been

very well represented in fig . 1 . T he siphonal area is narrow and angular in consequence of
'

the development of the carina . From the outer tubercles a continuation of the ribs

extends obliquely forward towards the aperture, with other intermediate striae having a

like direction ; so that good specimens w ith the shell preserved have the area ornate

with fine oblique lines stretching forward from the marginal tubercles towards the central

carina . T he aperture is quadrate and
_

elongated (Pl . XXXVIII, fig . one third less in

the transverse than the vertical diameter .

T he lobe-line is extremely convo luted (fig . T he siphonal lobe is w ider and shorter

than the principal lateral, and ornamented on each S ide w ith three branches, of which

the lowest is large and pyramidal . T he siphonal saddle is w ider than the principal

lateral lobe
,
and formed of two very w ide

,
much ramified

,
unequal parts, the largest

being the innermost . T he principal lateral lobe is formed on each S ide of three short

single branches inferiorly, and the two lateral formed of two branches . T he lateral

saddle is narrower and deeper than the Siphonal, and festooned into folioles which are

unequally divided by a projecting process, the innermost being the larger of the tw o

groups. The lateral lobe has three unequal branches, the terminal being sharply pointed .

T he auxiliary saddle is oblique
,
and formed of two unequal parts, the external being the

larger .

I have found the Aptychus of this species in the body-chamber of a moderate-sized

fragment (fig . 3) it has a central ridge , from which oblique lines contour the A ptychus,
which was a thin structure with fine striations running in an opposite direction to the

contouring lines of the lobe .

This Ammonite attains a considerable magnitude . I have collected many fragments,
which indicated a shell at least 200

‘

millimetres in diameter. The very small amount of
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the involution of this species accounts. for the fragmentary condition in which it is found,

seeing that the volutions have a very feeble support from the turns of the spine .

Afi nities and D if erences.
—This species very much resembles A cy . Ill aayenesti, found

w ith it in the same bed . It is distinguished from that Species by its more compressed

shell and its carina, by its ribs limited to the middle of the whorl, and by the two tubercles

between which the ribs are limited . These two Ammonites are certainly very nearly

allied, although they are distinct.

L ocality ana
7 S tratiyrap ltical P osition—I have collected this Species from the Middle

L ias of L eckhampton,
near C heltenham, associated w ith A ey . M anyenesti, A cy . I bea’,

and A cy . L oscomoi and it is found in the same horizon in Somersetshire .

Foreign D istrioation .
—In the Middle L ias of France at Saint Amand, C her ; at

A tys and at Maltol, near C aen, C alvados ; Venarey, near Semur, C éte-d’O r near

A vallon , Yonne ; Saint Fortunat, L a Pointe d
’

O rchex, R hfme Somme-Thonne, Luxem

bourg.

G ermany, Middle L ias, Kahlefeld ; in Swabia it is associated w ith A cy . fl ea and

A ey . M anyenesti, as near C heltenham . A beautiful specimen (P l . LXIX,
figs . 2 , 3, 4)

from the Middle L ias ofWiirtemberg is here figured .

A E G O C E RA S M AUG E N E S T I , d
’

O rciyny . P l . XXXVII, figs . 1 , 2 .

AM M O N ITE S M AUG E N E ST I , d
’

O rbiyny . Pal . Franc ; T err . Jurrass . ,
t . i, p . 254, pl . 70,

1 842 .

M AUG E N E S
'
I
‘

H
, Quensted t . C ephalopod , p . 99, tab . v , fig. 1

,
1849 .

M AUG E N E S T I , Opp el . M ittl . L ias S chwabens, p . 77 , tab . 2, fig. 3, 1853 .

O pp el . Jura-Formation , p . 1 60, 185 6 .

Von H a uer . C ephalopod . L ias N .
-O . A l pen, Denk . Akad .

Wissen .
, p . 53, tab . xvi, figs . 7— 9, 1 856 .

M AUG E N E S T I I
, Quensted t , D er Jura

, p . 132, tab . xvi
,
fig . 5 , 1 858 .

M A UG E N E ST I
,
D umor tier . D épfits Jurass . du Rh6ne, vol . iii, p . 69, 1869 .

S eebach. H annov . Jura
, p . 82, 1864 .

E merson . L ias von M arko ldendorf
,
Z eit . D ent. geol . ,

p . 3 1 1
,
1870 .

D iagnosis
—Shell discoidal, depressed, sub-carinate ; whorls S lightly involute, com

pressed, and flattened on the sides, which are ornamented w ith from twenty to twenty

four distant equal-sized ribs, straight, erect, and terminating in a row of tubercles at the

o uter margin of the Siphonal area, which is w ide, obtuse, and angulated .

D imensions—Transverse diameter 58 millimetres ; w idth of umbilicus 28 milli
metres ; height of the aperture 20 millimetres ; width of ditto 1 8 millimetres.

D escrip tion
—T he shell of the species very much resembles that of A ey . Valdani ,
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the whorls between are broader and not so high ; like it, however, it is depressed, dis

ooidal , and S lightly carinated, w ithout a distinct keel ; the sides of the whorls are flattened ,
and transversely ornamented with from twenty to twenty-four ribs, according to the age of

the shell . T hey commence at a Short distance from the spiral suture, and ascend radially

straight to the margin of the siphonal area
,
where they terminate in small prominent

tubercles (fig . T he area is ridged in the middle, and declines on each Side at a low

angle . T he row of tubercles from the termination of the ribs bounds this region, which is

a clear, angulated, and well-defined area (fig . T he spire is composed of compressed

whorls, flattened on the sides and angular externally, w ith a sloping riser internally .

T he aperture is quadrate, compressed on the sides
,
and arched in the line of the area ;

the height is greater than the breadth, and it is w ider near the spiral suture than

toward the outer margin .

T he lobe-line is extremely complicated . T he Siphonal lobe is about the same Size as

the principal lateral
,
and ornamented on each side with S imple digitations, and two

branches, of which the last is the most highly ramified . The siphonal saddle, much w ider

than the principal lateral lobe , is formed of two unequal branches ; the internal is

the larger
, and is formed of three foliations . T he principal lateral lobe divides into five

branches, which are bifurcate or trifurcate
,
and unequally disposed . T he lateral saddle is

smaller than the S iphonal
,
and divided into two unequal foliations the internal is the

larger and formed of three foliations . The lateral lobe is oblique, and furnished with

four unequal branches. T he auxiliary saddle is small, and formed of three leaves, and

there are two or three small additional obl ique auxiliary lobes .

Afi nities and D ifierences.
—This species very much resembles A cy . Va ldani ; it is,

however
,
a thicker shell, and the whorls are w ider and not so high as in that species . It

has only one row of tubercles on the sides, and the ribs are straighter, more erect, and

prominent, and arise much nearer the spiral suture than in A ey . Valclani . T he lobe

line differs, likewise, in its style of ramification the aperture is w ider, more angular, and

narrower near the spiral suture than at the outer margin ,
the opposite to the form and

dimensions that prevail in A cy . Va ldani . It much resembles some o f the young Shells

of A rietites S auz eanns from the A riet. Bucklandi-beds of the L ower L ias ; the absence of

a keel and the ribbing 0 11 the siphonal area clearly distinguish the two shells from each

other . It resembles A cy . brevispina in some respects ; still the absence of a carina in

that Species affords a diagnostic character between them.

L ocality ana
7
S tratiyrap /i ical P osition—I have collected this Ammonite from the zone

of Aeyoceras I can in the brick-pits of the Middle L ias at L eckhamptom, near C heltenham,

associated with A cy . Va ldani
, A cy . L oscombi, and A cy . I bea u I t has been found in the

same horizon at Munger
, near Radstock, by M r. Tawney, F. G . S . in the Acy . Jamesoni

and I bex-beds at Fenny C ompton by M r. Beesley, F. G . S . in beds of the same age near

Ilminster, Somersetshire, by M r. C has. Moore , and between Lyme Regis and,

C harmouth, D orset, associated with A ey . Loscombi, by several collectors.
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specific name brevisp ina , The type specimen was collected by the late S ir Roderick

Murchison from the Middle-L ias Shales at Pabba and I have had another specimen sent

me by Professor G eikie, for determination
,
collected by him from the Middle

L ias P abba .

T he specimen figured in P late L , figs. 1 3 and 1 4, was collected by the R ev . J . E .

C ross, F. G .S from the A eg . Jamesoni-beds of Robin H ood’s Bay . In this specimen the

sides of the
.

whorls are much flattened, and each small, oblique, forward-directed rib

carries two small tubercles; the spire is so slightly involute that both tubercles are

visible on the sides in all the six turns of the spire . T he siphonal area of this specimen,

shown in fig . 1 4, exhibits a conv ex surface crossed at intervals by the ribs which stretch

transversely from one tubercle to the other. T he intermediate concave valleys are

smooth and without ornament. T he lobe-line is very complicated (PI. XXXII, fig .

T he siphonal lobe is shorter and wider than the principal lateral, and ornamented on

each side with four branches
,
each many-digitate . The siphonal saddle

’

is as large as the

principal lateral lobe and divided into two equal foliations by a projecting process .

T he principal lateral lobe has a very irregular figure provided w ith three large ramified

terminal branches and several small upper ones . The lateral saddle smaller than the

siphonal is divided into two unequal foliations, of which the internal is the larger .

T he lateral lobe and the auxiliary lobes are small and very oblique, the whole forming

a highly complicated structure .

Afi m
’

tz
'

es and D zjfierenceS r—This species resembles A egoceras Valdam
'

and A eg .

Biro/zit in having two rows of spines upon the lateral ribs of its shell . It differs,
however, from Aeg . Valaam

’

in possessing a round siphonal area, crossed by folds and

depressions, and a more simple lobe-line ; and from Aeg . B ircfiz
'

z
'

in having flatter ribs,
smaller tubercles, a narrower siphonal area and wider folds thereon,

and in possessing a

much less complicated style of lobe-line .

L oca lity and S tratzlarap li ical P osition .
—It occurs in the Middle L ias of P abba in the

Jamesoni-zone, likewise in the same horizon at Robin H ood’s Bay, H untclifi
'

,
and

Normanby, Y orkshire . The specimens figured P l . L , figs. 1 3, 1 4, came from Robin

H ood’s Bay .

Foreign D istribution—In France it is found at Saint-C hristophe
, Sa6ne o et-L oire

Saint-Amand, C her . In North G ermany it is the associate of A egoceras Jamesoni in all

the localities that I have noted for that Ammonite . In South G ermany it occurs at

G ammelshausen , H echingen ,
and Balingen .
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Foam/l S ection .
—IN VO L UT I .

A E G O C E R A S P E T ’I ‘O S
, Quenstedt. P l . XXXVII, figs. 5— 7 , P l . LXIX, figs . 5—6 .

AMM O N ITE S C R E N A TUS, Z ieten . Versteinerung. Wurttembergs, p . 1 , tab . i, fig . 4
,

1830 .

P E TTO S
, Quenstedt . Flo

'

zgebirge W urtembergs, p . 1 78, 1 843 .

G R E N OUIL L OUX I , d
’

O rbigny . Paleontol . Francaise ; T err . Jurassique, tome i,
p . 307, pl . 96, 1842 .

P E TTO S, Quensted t . D ie C ephalopod , p . 1 79, tab . 14, fig . 8, 1849 .

Opp el . M ittlere Lias Schwab .

,
Jahr . Wurtt. , p . 93, 1853 .

Opp el . D ie Juraformation, p . 1 65
,
1 85 6 .

S cfilonback. E isenstein d . M ittl . Lias, Z eitsch . D eutsch .

geol . G esel l . , p . 527, 1863 .

Beesley . L ias of Fenny C ompton, P roceedingsWarwick .

N at. Field C lub, p . 1 6, 1877 .

AE G O C E R A S N eumayr . Zeitschrift der D eutsch . geol . G esellsch

p . 906, 1 875 .

G R E N OUI L LO UX I , T ate and Blake . Yorkshire Lias, p . 280, 187 6 .

D iagnosis.
—Shell discoidal, depressed ; umbilicus narrow,

deep ; whorls half invo

lute, sides ornamented w ith twenty-five short, oblique, mucronated ribs ; from each

tubercle three transverse striae proceed across the siphonal area, which is wide, depressed,
slightly convex, and without a carina aperture depressed , narrow in the vertical, w ider

in the transverse diameter .

D imensiona—Transverse diameter 33 millimetres width of umbilicus 1 5 millimetres

height of aperture 8millimetres transverse diameter 1 5 millimetres ; amount of involution

one half the height of the whorl .

D ecomption .

— This is a very rare fossil in the Middle L ias of England, although a

very common Ammonite in the N umismalismergel of G ermany, and of the L ias moyen

of France . T he shell ‘ is discoidal, compressed , and w ith a very deep umbilicus from

the spiral suture a series of short, oblique, regular ribs proceed, which end about the

middle of the whorl in a rounded tubercle on the mould, and a thorny spine when the test

is preserved, from each tubercle a fasciculus of two or three striae passes across the area and

join those from. the opposite side ; the siphonal area is convex and depressed
,
and well

defined by the oblique tubercles developed on the margin, from whence the fasciculi of

transverse striae proceed to unite with their fellow s from the opposite side along the
middle line of the area . T he whorl is W idest along the row of the mucronated ribs

,

whence it slopes sharply inwards towards the spiral suture, for this reason, the

umbilicus is deeply concave ; the line of the spiral suture lies outside the tubercles
,

and the umbilicus thus acquires an ornate appearance . T he aperture is transverse,
depressed, arched, and angular on the sides ; the septa are symmetrical, and the lobe
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line describes three lobes and
“

three saddles . T he siphonal lobe is wider, and as

long as the principal lateral ; it is ornamented on each side with four branches, of which
the two superior form single points ; the third has two, and the fourth four . T he

siphonal saddle is a little w ider than the principal lateral lobe, its space is divided

laterally into wide leaves
,
and terminates in one bi-lobed and two tri-lobed fo lioles .

T he principal lateral lobe is outwardly formed of three digitations, and internally of six

unequal processes and terminates in one long digit. T he lateral saddle, one third
w ider than the principal lateral lobe

,
divides into two nearly equal-sized leaves, each

formed of three fo lioles. T he small lower lateral lobe ' has an irregular figure, one

long lateral digit is directed inwards
,
and there are two small laterals on each side and a

long terminal process. T he auxiliary saddle
,
half the size of the lateral, is divided into

two portions ; the small auxiliary lobe is oblique, and formed of a single digitation .

Afi m
'

tz
'

es afl a’ D z
'

fierences.
—This shell very much resembles S tep/ranooeras Blaydem

'

,

Sow .

, figs. 1 57 , 1 58, p . 251 , from the Inferior Oolite . In the breadth of the whorls

it is a very variable species ; the marginal tubercles are also always
'

more or less

approximated, and the transverse striae across the siphonal area are not by any means

constant as regards number and elevation . It cannot be mistaken for any other shell

in the Middle L ias, as its specific characters are so prominent and w ell developed .

L ocality ana? S tratzyrap lzical P osition .
—It has been collected from the Jamesoni beds

at Fenny C ompton, Warwickshire ; Munger and Paulton, Somerset ; and Robin H ood
’

s

Bay, Yorkshire .

In France it is rare at C outards pres S t. Amand-Montrond, C her ; Avallon, Yonne .

In G ermany it is found in the Jamesoni-bed at Ofterdingen and G ammelshausen .

I have several specimens from the N umismalismergel at Riederich near Metzingen and

O ne of these is figured P l . LXIX,
figs . 5, 6 .

A E G O C E RA S G AGAT E UM , Yozmy cm
7 Bird . P l . XXXVII, fig . 8, 9 .

AMM O N ITE S GA G AT E US ,

N E GL E C TUS ,
I srac arcosu rus,

canons,

I LL A TUS ,

AE G O C E R AS G A G AT E UM ,

D z
’

aynosz
‘

s .
—Shell discoidal, depressed umbilicus W lde, whorls round, inner margin

Y oung . and B ird . Y orkshire C oast, 2nd cd .

, p . 255,

pl . xii, fig . 7, 1828 .

S imp son . M onograph on the Ammonites of the York

shire L ias, p . 1 3, 1843 .

Fossils of the Yorkshire L ias, p . 45, 1855 .

Ibid . , p . 45, 1855 .

Ibid . , p . 46, 1855 .

Ibid. , p . 47, 1855 .

Ibid . , p . 39, 1855 .

T a te and Blake . Yorkshire Lias, p . 275, 1876 .
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D escriptioa .
—~ T he above diagnosis

'

and the following description are in Sowerby
’
s own

words T he flattened sides of this Ammonite distinguish it from the young state. of

A . planicosta independently of its much larger size . .When young neither has any appear

ance of spines ; when old the l ast whorl of the lamcosla has only slight indications of
"

tubercles, which
“

consist of two small knots upon each ray on each side . The p lanicosta

has one large spine in place oftwo, and that only upon some of the rays . A L ias fossil .

A ll the Specimens I have seen except one are from the alluvium that one is from Lyme ;
it is about three inches and a half in diameter, and was liberally presented by M rs.

Murchison. O ne Specimen, nearly four inches in diameter, shows the little knots upon

the rays it is in the collection ofW . Peete, E sq . , of D artford . Several small ones have

been found by Miss Baker, of Braunston, in what is called a gravel-pit.

”

Having examined the original Sowerbyan type of la z
‘
wcosla

,
and compared it with other

Ammonites from the same G reen Ammonite-bed, I am prepared to state that lamoosla,

Sow is the middle-age condition of Aegoceras H enleyi, which I shall describe in the

following article . A s this statement may excite d oubts in the minds of some persons,
I have taken the precaution to have Sowerby

’

s type shell, now in the British Museum,

drawn , P l . XXXII, fig . 1 ; and I have quoted in ewlenso Sowerby
’
s own words, v iz .

those he had written on the subject for nothing is so difficult to eradicate as our early

notions, whether true or false, of the specific forms of organic bodies .

AE G O C E R AS H E N L E Y I
, Sowerby . P l . XXXIII, figs. 1 , 2, and 3 .

AM M O N ITE S H E N LE Y I
,

S owerby . M in eral C onchology, vol . ii, p . 16 1 , tab . 172 ,

1 8 17 .

H E N L E Y I
,
R eynés. Geol . et Paleontol . A veyronnaises, p . 88, pl . i, fig . 2,

1 868 .

AE G O C E RA S T a te and Blalce (pars) . Yorkshire L ias, p . 28 1, 1876 .

D iagnosis.
—Shell with external whorl inflated, internal whorls discoidal and com

pressed ; composed of six volutions, all exposed ; inner whorls with simple
,
obtuse

,

annular ribs, separated by concave valleys, the ribs flattened as they pass over the

siphonal area ; part of the outer whorl much expanded, and ornamented with numerous

fine
,
narrow ribs on the sides

,
which split up beyond the outer tubercles into two or three

branches, before they pass across the area ; all the ribs have two tubercles more or less

developed, and very prominent on those of the last whorl ; aperture large, oblong,
without processes.

D imensions—Transverse diameter 1 35 millimetres ; width of the umbilicus55 mill i

metres height of the aperture 55 millimetres ; transverse diameter 50 mi llimetres.

D escmjfotz
’

onw—Much confusion has long existed regarding the natural history of this

Ammonite, so much so that nearly all the authors have mistaken Aegoceras armatum
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Reinecke, for A eg . H enleyi, Sowerby, although the two fossils are sufficiently distinct
from each other, Aeg . slm

'

a lam having large, highly involute whorls, a
'

narrow umbilicus,
with a constant uniform growth and ornamentation, whilst A ey . H enleyi has a slightly

involute shell with a w ide umbilicus, and changes its outward whorl in a remarkably

sudden manner at about its sixth volution . In this stage of its growth it much resembles

A ey . slm
'

a lum and, as the inner whorls are seldom preserved w ith the outer whorl in con

sequence of the evolute character of the shell, the two species have been usually grouped

together and known in most works as A eg . H enleyi, whilst
“Reinecke’s capital species has

been entirely lost sight of.

In early age this Ammonite has a compressed disco idal shell, w ith slightly. involute
whorls, flattened on the margin, and ornamented with simple, obtuse ribs on the sides,
each having two small tubercles ; the inner row very small, the outer row larger

,
and

both can be detected w ith the finger when they are seen w ith difficulty . From the outer

tubercles the rib forms a prominent arch over the siphonal area with deep valleys between .

In this condition it is figured and described as A eg . la lazcosla . In the adult state the shell

is entirely transformed by the sudden enlargement of the body-chamber (fig . the

ribs of which become much smaller and more numerous, and the two rows of tubercles are

enlarged and form conspicuous objects in the ornamentation of the shell ; those of the inner

row remain small, and those of the outer row grow more elongate and from each the rib
splits into two or more branches before it crosses the w ide siphonal area

,
which region is

thus highly sculptured by the numerous fine lines that traverse it from side to side

(fig . A change of form in the morphology of the shell is observed in most Ammo

nites at different periods of their lives, as we have seen in A eg . p lanicosta , A eg . biferum,

and others ; but in none is the transformation scene so rapid and complete as in A eg .

H enleyi, and in a nearly allied form, A ep . fielerogenum. When examining“ my specimens

many naturalists have remarked that they looked as if two different Ammonites had been

joined together by mistake .

When Sowerby figured the specimen collected by M r. H enley, it was only the body

chamber that w as known, which forms the arc of a much larger circle than a corresponding

fragment of A eg . armatum this important fact in relation to a specific character was

overlooked, and its general likeness led to the belief in their identity ; nor was it until

the figured specimen was discovered that the difference became evident which exists

between stria fam and H enleyi .

T he lobe-line is very imperfectly shown the siphonal lobe is as long as the principal

lateral , and divides into several small side digitations (fig . T he siphonal saddle is not

shown . T he principal lateral lobe has several small side and two long terminal branches .

T he lateral saddle is small, and so likewise are the lateral lobe and the auxiliaries .

T he aperture is very large, in consequence of the rapid expansion of the body

chamber (fig . 2) it is arched above and flattened at the sides, and is apparently destitute
‘of any lateral appendages.
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Afi nities ana
7
D ificrences.

—In the young shell, Aeg . latazcosta resembles A eg .

cap ricornus, although the style of ribbing in the two shells is different A eg . cap ricornus

has rounder whorls with simple obtuse ribs without spines. C ompare P l . XXX II,
fig . 1 , with PI. XXXIV, fig . In both species it is the sixth whorl which becomes

suddenly enlarged, A eg . latwcosta becoming Aeg . H enleyi, and A eg . cap ricornas evolving
Aeg . ficteroyenum. N o description can do justice to the remarkable morphological change

effected in the sixth whorl of their shells
, and so I have given good figures of the best

examples Ik now , for it is very difficult to obtain a specimen of A eg . neteroyenam now on

the Yorkshire coast
,
and it is equal ly rare to find one of H enleyi at C harmouth ; in fact,

the example _

I have figured in P late XXXIII is the only one I know that shows the inner

and outer whorls in sitzt, as it lived in the Middle-L ias Sea . .

L oca l ity anal S tra tzyrapli ica l P osition—I have obtained all my specimens of A eg .

H enleyi from the G reen Ammonite-bed, near C harmouth, where it is associated w ith

A eg . D avoei
, A eg . Becli ei, Lytoceras fimbriatum, and P lzylloceras L oscombi for details

of the petrology of this remarkable bed the reader is referred to p . 89 . A portion of

the shell is preserved on one of the whorls, where it is seen to be very thin,
and many of

the fine striae which cross the area are only feebly impressed on the mould . In one large

specimen with six whorls the latmcosta condition continues up to a diameter of 1 30

millimetres
,
whilst in a dwarfed shell with six whorls it continues to 70 millimetres, from

which I infer that it is not the size of the shell
,
but the number of the whorls which

indicates the age of the Ammonite, and determines the excessive development of the body

chamber of this remarkable Ammonite . A eg . H enleyi appears to be a rare species in

France . The late D r . Reynes, who made the study of L ias Ammonites a speciality,
knew only two specimens in the Aveyron, both of which had been collected from lime

stones of the Middle L ias at St. Jean-d’Alcapies in company with Lytocerasjimériatam,

S ow Aeg . Beclrci, Sow .
,
and G ryp ltcca cymbium,

the same associates with which it lies

in the G reen Ammonite-bed of the D orsetshire coast .

AE G O C E RA S carmcoanus
,

1 Scltlot/zeim. P l . XXXIV,
figs . 1—8 .

AMM O N IT E S C A PR IC O RN U S , S chlotheim. P etrefaktenkunde, p . 7 1 , 1820 .

M A C ULA TUS, Young and Bird . G eol . Survey, p . 248, pl . xiv , fig. 12,

1822 .

P hil lip s. G eol . of Yorkshire, pl . xiii, fig . 1 1 , 1829 .

Quenstedt. C ephalopoden , p . 85, tab . iv , fig .

S imp son. York . L ias Fossils, p . 48, 1855 .

As to the synonymy of this Ammonite, I may observe that D r. K .

‘

Schlonbach made

a very careful study of the Schlotheim C ollection in the Mineralien-R abinet of
'

Berlin,
1 In the explanation of P 1. XXXIV this species is termed in error Aegoceras macula tum.
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A E G O C E R A S H E T E R O G E N UM , Yoany and Bird. P l . XXXV, figs. 4— 6 ; Pl . XXXVI, figs.

1—4 .

AMM O N ITE S H E TE R O GE N E S
,
Young and Bird . G eol . Surv. , p . 264, pl . xiv, fig . 7 , 1828 .

H YBR ID A , d
’
orbigny . Paléontol . Franc. T err . Jurase. , t. i, p . 285 ,

pl . 85, 1842 .

Oppel . M ittlere Lias Schwabens, Jahr . Wurt. , p . 53, pl . iii,

fig . 3 , 1 853 .

H E TE RO GE N E S, S imp son . Fossils York . Lias, p . 69, 1855 .

D iagnosis .
—Shell irregular in form ; whorls six, all exposed ; inner whorls small,

round, and slightly invo lute, w ith annular obtuse ribs ; body-chamber greatly enlarged
,

forming the outer whorl ; ribs more closely approximated
,
and having two rows of

tubercles developed on each from the outer marginal tubercle the‘

ribs Split up into two

or three divisions, and cover the convex siphonal
“

area with fine transverse striae j
aperture “

w ide, oblong ; lobe-line highly complicated .

D imensions . Transverse diameter 1 25 millimetres ; w idth of the umbilicus '50 milli

metres ; height of the body-chamber 50 millimetres height of penultimate whorl 20

millimetres ; height -of aperture 52 millimetres ; w idth 50 millimetres.

D escrip tion—This is another very remarkable Ammonite closely related to Aeg .

H enleyi, like it the body-chamber in the sixth whorl becomes much expanded, and

assumes a form and livery widely different from that exhibited in early life . It was

well remarked of this species by the R ev . G eorge Young, when he proposed the species,
that it is one of the most singular of all our Ammonites, the outer whorl of which has

also two rows of knobs. T he interior part of the shell is comparatively fl at, w ith ribs
rather promine nt and flattened on the back, very much like those of Am. macalatzts near

the outer whorl the ribs begin to have two Slight knobs on the sides, and on that whorl

the ribs grow depressed and the knobs elevated, making two prominent rows, as is some

times the case in the outer whorls of the Am. p erarmatas in the Oolite formerly noticed .

But the most remarkable circumstance to be stated is, that the last part of the outer

whorl suddenly swells to a great thickness, as if it had belonged to another shell ; the

difference being the more striking, as the ribs in this part, instead of being flattened on

the back are split into three at the outer row of the knobs. T he mouth, as in the last

species
,
i s sub-heptangular . We may name this singular Shell Am. keteroyenes.

”

Pl . XXXV, fig . 4, shows the side view of a small specimen . H ere the two rows of

tubercles are very prominent, the inner row being at some distance from the Spiral suture,
and the outer row near the margin of the area ; the intervening ribs

,
fig . 5, show the

front view of the tubercles we observe also how the obtuse annular ribs are set widely

apart on a whorl ofmoderate width w ith tubercles developed on the margin of the round area .

In fig .

_

6 we note the sudden expansion of the body-chamber, the width of the S iphonal
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area, the increasing prominence of the tubercles, and the ribs proceeding from them

becoming Split up into two or three divisions, thus covering the area w ith lines of transverse

sculpture . In P l . XXXVI, fig . 1 , we have another specimen of still larger size collected in

Robin H ood ’s Bay ; here we observe a closer approximation of the ribs as they approach

the aperture, and their comparative smallness when contrasted w ith those on the

penultimate whorl . In fig 2 the thick obtuse ribs seen on the front view of this fossil,
form a remarkable contrast to the narrow transverse ribs which regularly cover the w ide

convex siphonal area so well delineated in fig . 3 of the same plate .

T he lobe-line is extremely complicated (fig . T he siphonal lobe is as . long and

w ide as the principal lateral, and ornamented on each S ide w ith extended branches, of

which two are transverse . T he siphonal saddle as w ide as the prmcrpal lateral lobe

terminates in three foliations, o f these the central is the largest, with a trifid foliole ;
the principal lateral lobe is highly ornate, with two large external and two small

internal branches, and a long terminal ramified branch . T he lateral saddle ends in

two unequal foliations . T he lateral lobe is small and divides into three digitations, and

the auxiliary lobes are much smaller and end in single digits.

Afi nities and D ifl
‘

erences.

—Aeyoceras lieteroyenam very much resembles Aeyoceras

H enleyi in having a youthful form of shell entirely different from its adult condition, both

having passed through a remarkable transformation in the figure and capacity of the

body-chamber about the sixth volution of their grow th . I have compared the two forms

very closely with each other, and myspecimens lead me to the conclusion that Acy . la tte

costa , the young form of A cy . H enleyi, is distinct from A cy . cap ricornus, the young con

dition of A cy . fietcroyenum, and that the adult states of both species are evidently distinct

from each other .

L oca lity and S tra tzyrap ltical P osition—This Ammonite is very rare on the Yorkshire
coast it is occasionally found at H untcliff, and in Robin H ood’s Bay in beds referred to
the zone of A eyoceras capricornas. I have one example from a ferruginous shaly band,
and another

,
figured in P I. XXXVI, which I collected from the Marlstone of Yorkshire .

A E G O C E RA S A C UT I C O S T AT UM , Wriy/zt, nov . sp . P l . XXXV, figs. 1—3, 7 .

D iaynoszs.
—Shell discoidal

,
depressed ; whorls rounded and slightly involute ; sides

ornamented w ith twenty-four sharp waved ribs, which pass round the margin and

disappear from the middle of the siphonal area ; umbilicus wide ; inner whorls all

exposed aperture oblong .

D imensions.
—Transverse diameter 85 millimetres w idth of umbilicus 33millimetres ;

height of aperture 30 millimetres ; transverse diameter 25 millimetres.

D escrip tion
—This is a very distinct form, which belonged to the cabinet of my late

friend, M r. J . L eckenby, and was collected from the Aeyoceras Jamesoni beds of



TH E L IAS AMMONITES .

Robin H ood’s Bay it verymuch resembles one of the forms of A cy . Jamesoni, var . sayitta

r iam
,
in the cabinet of the R ev . J . E . C ross, and may indeed prove to be such, but

in the absence of more specimens for comparison I shall retain the name I gave it long ago .

It is a regular, well-formed Ammonite, with rounded whorls, which are only Slightly

involute . T he ribs, which are sharp and narrow with a sigmoidal fl exure, arise from a

thickened root. At the spiral suture they wind up the side and over the margin (fig .

and vanish in the middle of the S iphonal area (fig . which is convex and smooth ;
near the turn of the penultimate whorl (fig . 2) the ribs are sometimes enlarged before
they terminate, leaving only a narrow smooth Space in the middle of the area . The

umbilicus is wide, and the inner whorls are all fully exposed . The aperture is “

oblong

and a little flattened at the sides.

T he lobe-line (fig. 7) is apparently simple ; the siphonal lobe is longer and wider

than the principal lateral, and has a few digitations with two terminal points . T he

siphonal saddle is small and terminates in three small leaves . T he principal lateral

lobe
,

is narrow and oblique w ith four digitations on each . T he lateral saddle is wide
and much larger than the siphonal, it terminates in three chief foliations and several

smaller ones . T he l ateral lobe is larger than the principal lateral, with three lateral on

each side and two terminal digitations. T he auxiliary saddle has a foliated termination,
and the auxiliary lobes are Small w ith oblique digitations.

Afi nities and D ifi
‘

erencea.
—This Ammonite resembles some of the transition phases in

the evolution of A cy . sayittariam. I know of no other form with which to compare this

C ephalopod, which remained long unnamed in my old friend
’

s collection, and is now

figured and described for the first time .

A E G O C E RAS P O RT L O C KI I
, m kt, nov . sp . Pl . XLVIII, figs. 4, 5 .

D iaynosi8 .
—Shell discoidal, compressed, and carinated ; whorls compressed, slightly

involute, thicker at the spiral suture, and tapering towards the keel ; sides ornamented
w ith stout regular ribs

,
having a well-defined sigmoidal figure, and being well rounded

throughout ; carina stout
,
into which the ribs appear to blend, the space between the ribs

concave and smooth .

D imensions.
— I have only the fragment of a whorl .

D escription
—This fragment was collected by the Irish G eological Survey, and

represents a form which I have from the Aeg. Jamesoni beds of Robin H ood
’

s Bay. T he

whorls are wide and slightly involute ; they are covered with strong, regular rounded
ribs, having a sigmoidal fl exure

,
and al l obliquely placed at regular intervals apart, and

concave intermediate Spaces between them . T he carina is thick and prominent, and the
ribs, slightly enlarg ed before they terminate, appear to blend into the keel . T he specimen
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w ith age develops Spines ; this Any . C arusense never does. It is altogether a uniq ue

Ammonite from the basement bed of the Middle L ias .

L oca lity ana
7 S tratilarap ltical P osition .

—I have found this species in the Acy . Jamesoni

beds, Swindon Road, near C heltenham .

A E G O C E R AS SL AT '

I‘E RI , Wriykt, nov . Sp . P l . L , figs. 1—8.

Diaynosis.
— Shell discoidal, depressed ; whorls high , two thirds involute ; S ides

ornamented w ith thick, obtuse, curved ribs, which alternate w ith concavities of the

opposite S ide siphonal area convex and smooth, the knobs o f the ribs alternating on the

margin aperture
'

oblong, narrow .

D imensions.
—T ransverse diameter 55 millimetres ; width of the umbilicus 1 5

millimetres height of aperture 23 millimetres ; transverse diameter 1 3 mill imetres.

D escription—This S ingular Ammonite was collected by my friend M r. T . J . S latter,
of Evesham ,

from the L ias of Broughton , near P ershore . The specimens are

all fragmentary, and therefore I describe it with some hesitation ; the shell is disco idal

and much compressed the whorls high and quite one half involute (fig. 1 ) the

sides ornamented with bent, obtuse,recurved ribs, which thicken out into knobs

at the margin of the siphonal area ; the ribs on the right side of the Shell correspond

to concavities on the left, so that the costm on the right and left sides alternate with

each other, which becomes very obvious when we examine the Specimens (figs. 2, 4,

In early life the shell appears to have resembled an Amati/teas, and had a small carina

in the centre of the area (figs . 6 , which carina appears to be covered over by the

future whorl as in fig . 3, and to be indicated in fig . 4 . T he thin shell i s only partially
retained on a portion of some of the fragments. In the larger segments the S iphonal

area is rounded and marked by transverse lines, and the terminal knobs
.

of the ribs
form conspicuous

,

objects in the specimen delineated in fig . 5 .

T he lobe-line (fig . 8) is very simple . T he siphonal lobe is about the Size of the

principal lateral with three lateral digitations on each side
,
and a single terminal point .

T he Siphonal saddle is wide and deep and terminates in three principal foliations . T he

principal lateral lobe is nearly as long and a little wider than the Siphonal, and has three

lateral digitations on each Side, with a bifid termination . T he lateral saddle in size and
structure very much resembles the siphonal, and has four terminal fo lioles around its
termination . T he lateral lobe is smaller than the principal lateral, the outer margin is
serrated

,
and its terminal portion bushy . T he auxiliary lobe is very Small and simple .

Afi nities and D ifierences .
— T he style of the ribs in this Species has no parallel among the

L ias Ammonites at first I thought it might be an accidental monstrosity or an acquired
alternate character of ribbing from descent, as all the Specimens hitherto found possess the
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alternation of the ribs on the two sides of the shell . Until more specimens are found I

must treat it as a distinct Species, and dedicate it to my friend whose industry disinterred

it and brought it under my notice .

S tratiyrap /iica l P osition .
—M r. S latter found it in the L ias beds atD rake’s Broughton,

near Pershore, Worcestershire, where it was associated w ith the following list of fossils

which he has kindly contributed .

L rsr o r FO S S I L S FR O M ra n L ownn AN D M ID DL E L IAS , BR O UG H T O N , N E AR Psasnoan.

C ep /calopoda .

A eyoceras S la tteri, Wright. P /iylloceras S alisburyensis, Von H auer .

say ittarium, Blake . N odotianus, d
’

O rb .

Amalt/zeus oxynotus, Quenst. B elemnites brevis secundus, Q uenst .

S imp soni, Bean . acutus, Mill .

P l/ylloceras L oscombi, Sow . N autilus striatus, Sow .

G asterop oda .

C erit/i ium rotunda tum, T erq. A ctmonina secale, T erq .

C ollenoti, T erq . et P iette . f rayilis, D iink.

C li emnitz ia crassissima ,
Tate . stria ta , T erq . and P iette .

D entalium minimum,
Strickland . triticum

, T erq .

clonya tum, M iinst . T urbo admirandus, Tate .

P leurotmaria f oveola ta , D eslong . solarium,
T erq . and P .

H oe/aus T/tetis, M iinst.

M acrodon numismalis, Tate .

intermedius, Simp .

Astarte amaltfiei, Quenst.

cinyula ta , T erq .

A vicula cunea ta , T erq . and P iette .

inaequivalvis, Sow .

C ardinia fiybrida , S tutch .

crassissima , Stutch .

C ardita multicosta ta , P hillips .

H ipp op odiump onderosum, Sow .

L eda a cumina ta , G oldi .

N ucula infl ea
'a

, Quenst.

G a la t/ia’a , d
’

O rb.

L ammelliérancli ia ta .

N ucula variabilis, Sow .

navis, P iette .

cordata , G oldf.

L eda R enevierei, Oppel.

Mytilus numisma lis, Oppel .

P rotocardium oa'ynoti, Quenst.

truncatum, Sow .

O stre a arcua ta , L amark .

P l ica tula , Sp .

L imaza acuticosta , G oldf.

L ima y zyantea, var . minima , Sow .

P ecten calvus, G oldf.
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Braci iop oda .

R tyncltonella variabilis, Schloth . D itrypa quinquesulcata , Munster .

C rinoidea .

P enta crinitis sca larie, G oldf.

A E G O C E RA S P O LY M O R P H UM , Quenstedt. P l . X L , figs. 1
— 3 .

AM M O N I TE S PO LYM O R PH US , Quens tedt. C ephalopoden, p . 86, tab . iv, fig .

13 , 1 849 .

L IN E A TUS , D er Jura, p . 1 28, tab . xv, fig . 14,

1858 .

D iaynosis.
— Shell discoidal, compressed, with numerous—about seven—whorls, which

are slightly involute, and have their sides covered w ith innumerable fine hair-like

striations
,
which arise above the spiral suture and ascend obliquely forwards towards the

siphonal area
, over which they pass and join the striae from the O pposite S ide . Shell

extremely thin, leaving al l the markings on the mould ; body-chamber occupies nearly an

entire whorl .

D imensiona—Transverse diameter 45 millimetres ; width of the umbilicus 22 milli

metres ; height of the aperture 1 5 millimetres ; transverse diameter 9 millimetres.

D escription—This is a very difficult fossil to determine, as the specimen is badly

preserved, and is the only one that has been found . I have, however, put it well together,
and enlarged the drawing two diameters ; the shell is in part existing, and is extremely

thin . T he whorls are only slightly involute, and have their sides ornamented with

numberless fine striations, which
'

arise above the spiral suture and are directed obliquely

forwards towards the aperture they all pass over the siphonal area, forming a series

of little ridges there ; the body-chamber occupies nearly an entire whorl, judging from

the portion that remains and what is lost.

T he aperture is oblong, arched above
,
and flattened at the sides ; there does not

appear to have been any lateral processes ; the mouth aperture corresponding with the

oblique sweep of the hair-like ribs .

T he lobe-line is not complicated . and resembles the style of Acy . Jamesoni . T he

siphonal lobe (fig . 3) is narrow ,
and as long as the principal lateral lobe . T he Siphonal

saddle is wide , and ends in four foliations. The principal lateral lobe is long, and has

several lateral and two terminal branches, both of which have trifid processes. The

lateral saddle is smaller than the siphonal, and ends in one large internal and two
smaller external foliations. T he lateral lobe is very small and ends in three points.

Afi nities and D ifi
‘

erences.
—This Ammonite so closely resembles Am. p olymorp lius

l ineatus, Quenstedt, that after much consideration I have determined to treat it as such,
although I confess my disinclination to decide Species upon such insufficient evidence as
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Afi nitics and D ijt
’

erencea— This fossil closely. resembles some forms of A cy . capricornus

or maculatum
,
and may be on ly a variety w ith more pronounced characters of that Species .

L oca lity and S tratiyrap hica l P osition—This specimen'

was collected from the Middle
L ias L imestone at C harmouth, where it appears to be rare .

AE G O C E RA S S T R I AT UM , R einecke . P l . XL II, figs . 1—5 .

N A U TIL US s
'rnI A

'
rus

,

AM M O N ITE S H E P T A N GULAR I S,

srara
'
rus

,

H E N L E Y I ,

s
'

rnra 'rus,

AE G O C E R A S STR IATUM ,

D iaynosis.

— Shell inflated, whorls depressed, one half involute, sculptured w ith

numerous delicate, longitudinal striations ; outer whorl very thick sides flattened

and provided w ith two rows of tubercles ; ribs arise near the siphonal suture, and

unite in the inner row of tubercles from thence sometimes one
,
sometimes two, short,

straight, slender ribs proceed and unite in the second series of tubercles which bound the

margin of the Siphonal area
'

; from each marginal tubercle nearly always two strong ribs

proceed, which pass transversely across the area ; umbilicus small, deep, and narrow ;

inner row of tubercles alone visible in the spiral volutions aperture roundish or of a

heptangular form .

D imensions .
—Transverse diameter 1 30 millimetres ; w idth of the umbilicus 34 milli

metres ; height of the aperture 6 5 millimetres transverse diameter 7 5 millimetres . T he

smaller specimen has the same relative proportions and dimensions .

D cscriyotiom—I have already pointed out the error palaeontologists have committed

in confounding this shell w ith the true A cy . H enleyi, Sow . , although it had long ago

been accurately described by the R ev . G eorge Young in his Yorkshire C oast.
’

who says

R einecke . N aut. et Arg . ,
N o . 32, p . 85 , pl . VI11, figs. 65,

Young and B ird . Y orkshire C oast, 2 cd . , p . 263, pl .

xiv,-fig, L ,LB2S .

Z ieten . Versteinerung . W iirttemburgs, p . 7, tab . v,.

fig . 6 , 1830 .

M urchison . G eol . of C heltenham, 1 st E dit. ,p . 1 9 , 1834 .

R o
’

mer . N ord-deutsch . O olith-gebirg, p . 1 99, 1836 .

B ronn . L eth. p . 449, tab, xxiii, fig . 7 , 1837 .

Quensted t . Flozgebirge, Wiirtembergs, p . 1 77, 1843 .

C ephalopoden, p . 1 35 , tab . ix, fig . 24, 1 849

d
’

orbigny . P aleontol . Francaise T err . Jurass. , p . 280,

pl . lxxxiii, 1 842 .

S impson . Fossils of the Yorkshire Lias, p . 70, 1855 .

Quenstedt. D er Jura, p . 1 34, tab . xvi, figs . 9, 1 0,

D umortier . D epfits Jurass. du Bassin du Rhone, III,

p . 76, pl . xviii, fig . 1 , 186 9 .

T a te and B l ake . Yorkshire L ias, p . 28 1, 1 876 .
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This is a rare and singular shell from the H awsker shore, armed w ith a double row

of spines placed on angular ridges 0 11 the sides . Between the two rows are irregular ribs,
r unning from the inner knobs to the outer

,
and each generally splits into two elevated

ribs on the back, partly fimbriated, whereas on the inner part of the whorl, w ithin the

interior row of knobs, the ribs are replaced by numerous slender striae . T he Space

between the rows is also slightly striated ; the whorls are few
,
the outer being

v ery large
, and the central part forming a deep cavity or umbilicus interior whorls

are much concealed ; the back is rounded, but seems to acquire an angle behind, near the

aperture, which therefore approaches the heptangular. O n account of this we may name

this species Am. l wp tanyularis .

”

It is very evident from this description that Y oung

had clearly discerned the specific distinction between this shell and A . H enleyi, a differ

ence which has been entirely overlooked by many subsequent authors. Sir Roderick

Murchison, in his G eology of C heltenham,

’ figured this fossil as Am. O/icltienensis, and

subsequently d
’

O rbigny, in his P aléontologie Francaise,
’ gave a very fine figure of it

under the name Am. H enleyi, whilst he correctly quoted Reinecke’s figure and Species,
and erroneously confused it w ith Sowerby

’

s H enley i in his synonymy of the species .

T he Shell is largely inflated and ornamented longitudinally with innumerable small

fine striations ; the Sides of the shell have throughout two rows of large tubercles, the

inner row connected w ith the Spiral suture by numerous fine striae, and the outer w ith

the inner row by Short, straight
,
Split ribs . T he outer row of tubercles is developed

o n the margin of the siphonal area
,
and from each tubercle proceeds the strong band

which passes across the area
,
and joins its fellow

,
on the mesial line from the opposite

S ide . T he siphonal area is convex, depressed , and bo ldly sculptured with transverse

bands and intermediate concave depressions. T he outer whorl is very large, and nearly

conceals the penu ltimate whorl, which is more than one half involute . T he whorls in

this Ammonite increase very rapidly in every dimension, and they consequently leave a

narrow,
deep umbilicus, in which less than half of the inner whorls are visible

,
the

internal row of tubercles decorating the margin of the Spire .

T he lobe-line is very complicated . T he siphonal l obe (fig . 5) is a little shorter and

narrower than the principal lateral lobe
,
and ornamented w ith three branches. The

siphonal saddle as
“

w ide as the principal lateral lobe , terminates in three foliations of oak

leaf forms. T he principal lateral lobe terminates in three large branches, w ith lateral

ramifications. T he lateral saddle terminates in two unequal foliations . T he lateral lobe

is oblique
,
smaller than the principal, but has a similar figure . T he auxiliary saddle

has three contracted foliations, and the auxil iary lobe ends in several digitations.

T he aperture is large, wide, and expanded
,
and has a rounded or a heptangular form .

This species assumes in early life the Specific form and ornamentation I have

described, and does not pass through any apparent metamorphoses so peculiarly charac

teristic of A cy . H enleyi and A cy . netcroycnum. .T he longitudinal striations so distinctive

o f the species are found only in the structure of the shell, and are not observed “

on the
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mould, whilst the ribs and tub
‘

ercles on the sides and siphonal area are distinctly visible
throughout.

Afi nitics and D if crcncea—T he outer whorl of Acy . stria tum resembles the body

chamber of A cy . H enleyi, but the inner whorls are quite distinct in form and structure

in the two shells. T he umbilicus is deep and narrow in A cy . striatum and wide and

open in A cy . H enleyi, and the arc of the circle described by A cy . stria tum is that of a

much smaller circle than the one which is represented by A cy . H enleyi . T he one

Ammonite (A cy . H enleyi) undergoes an important change of form about the sixth whorl

of its age the other (A cy . stria tum) appears to retain its form and characters w ithout

much change through life .

L ocality and S tra tiyrap ltical P osition .
—This appears to be a very abundant and

leading Ammonite of the Middle L ias, w ith an extensive distribution in time and space .

It is found in the H enleyi zone at Fenny C ompton, Warwickshire ; Radstock, Somerset

shire ; L yme Regis, D orsetshire ; and Robin H ood
’

s Bay, Yorkshire . In G loucestershire

it is found in the A cy . H enleyi zone of the C otteswolds H ills at H ew letts, near C helten

ham, Whitcombe, near G loucester, and in other exposures of these beds .

Foreign D istriéution .
—In France the late Professor d

’

orbigny noted this Species at

Saint Amand, C her ; Fontaine-E toupe-Four, C roisilles, C urcy, L andes, C alvados Breux ,
Meuse ; Mulhausen, Bas Rhin ; Pouilly, Semur, Venarey, C fite-d

’

O r ; Avallon, Yonne ;

the late Mons . Dumortier cites Saint-Fortunat, Saint-C yr, Saint-D iedier, Rhfine ; he

collected a magnificent example, 1 90 millimetres in diameter, in a region where Jurassique

fossils are little known, in the middle. of France, at the foot of the P yrenees, at A lbas,
Aude . In G ermany the typical example figured by Reinecke was discovered in C oburg .

In Swabia it is found pyritic, associated w ith Ama ltlteus idea in the middle region of

Amalt/i eus maryaritatus, but it is not obtained from either higher or lower zones .

A E G O C E RA S Bncnnr, S owerby . Pl . X L I , figs. 1—5 .

AM M O N IT E S Bncnnr, Sowerby . M ineral C onchology, vol . iii, p . 143, pl . 280, 1 82 1 .

Z eiten . VersteinerungenW iirttembergs, p . 37, tab . xxviii, fig . 4
,

1830 .

d
’
orbigny . Paleontol . Francaise T err . Jurass, t. i

, p . 278, pl .

lxxxii, 1 842 .

Quenstedt. C ephalopoden, p . 135,

Von S trbmbeclc. O bere L ias. Zeitschr. D eutsch . geol . G ess. , v, p .

S imp son. Fossils of the Y orkshire L ias, p . 70, 1855 .

D iaynosis.
—Shell globose, last whorl much inflated, highly involute, and entirely

covered with fine longitudinal striations ; sides ornamented with two rows of small
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Kochlin Schlumberger
l has

,
through a series of strict investigation of . a quantity ofmate

rial from Mende, L ozere, and Venarey, C dte d
’

O r
,
arrived at the conclusion that Am.

H enleyi and Am. Beclrci, as figured by d
’

O rbigny , do not belong to two different species,
but constitute only varieties which

,
through transition forms, are completely united into

one species. T he .two forms are bracketed together in the works of Quenstedt, Oppel,
D umortier, and by P rofessors Tate and Blake .in their Y orkshire L ias . Still, not

w ithstanding these authorities, the fact remains that the two species l ie close together

in the same bed on the D orsetshire C oast, w ithout any transition forms uniting them .

L ocality and S tratigrap li ical P osition—This Ammonite is found in the Upper -Marls

w ithoutmica, near C harmouth , D orset, in whichmany specimens are found associated with

Lytoceras fimbriatum, A egoceras striatum, P liylloceras L oscombi, .N autilus semistriatus,

&c . I have found a specimen in the .G reen Ammonite Bed of the same section above

the marls in company w ith A eg . D avmi and M onotis inceguiva lvis . It likewise has

been collected from the Middle L ias at Fenny C ompton, Warwickshire, and in

Northamptonshire; as well as in Robin H ood
’

s Bay, Yorkshire, from the zone of Aey .

capricornusz A cy . .H enlcyi .

Foreign D istriaution .

—In France it has been c ollected in the Middle L ias below the
beds with G ryp lizea cymaium at Saint-Rambert, A in ; at C ourtards, near Saint-Amand,
C her ; at Fresnay-le ePuceux, at C urcy, at Vieux-Pont, C alvados at Semur and Venarey,
C 6te-d

’

O r and A vallon
,
Yonne , by several distinguished palmontologists . P rofessor

Q uenstedt says Sowerby makes two species, Am. B ccltei and Am. H enleyi, out of .Am.

striatus, observing Am. B ea/l ei
,
w ith its rounded back, finer r ibs smaller tubercles, and

more rapid increase in thickness, is very often found in Wfirtembur
’

g . Whilst Am.

H enleyi, with its hexagonal mouth-opening, larger ribs, stronger tubercles, slower increase

in thickness, and indistinct longitudinal striae, lies deeper, and in Wiirtemberg is more

rare .

” ‘ C ephalopoden,

’ p . 1 3 5 .

Family
—AR C E ST IDJE ,

2 M ojsisovics,
'

1 875 .

This interesting family, containing the genera A rcastes, D idymitcs, L obitcs, P tycliitcs,
P inacoceras, S ayeceras, Amalt/i eus and Sclilocnbacltia , and comprising for the most part

the first Ammonites that appeared in the Trias seas, has the ancient genus Arcastes, Suess,
as its type . T he shell is usually more or less globose, or has largely inflated sides, occa

sional ly it is compressed and carinated ; it is e ither smooth, or possesses an ornate surface,
formed . of transverse folds, costae

,
or fine longitudinal striations. T he lobe-line in

A rcastes is very complicated and formed of many divisions
,
each having a central stem

w ith short
,
transverse, and oblique digitations, the whole constituting most intricate '

folia

1 Bul let. S oc . Geol . de France,
’

'

Juin, 1 854, p .

2
'

S ee page 238 of this M onograph .
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tions on the mou ld . T he body-chamber is long in the older forms, thus in Arcastes it is

awhorl and a half, and in Amaltli eus two thirds of a whorl in length . T he mantle-impres

sion in A rcastes has left deep constrictions around the aperture of the body-chamber,
which are absent from the polythalamous portion of the shell .

A rcastes, D idymites, L oaites, P tyc/iites, P inacoceras and Saycccras, are obtained only

from the Trias Ama ltlteus from the Trias, L ias, and Jurassic rocks, and S cl locnaaclzia

limited to the C retaceous formation .

G enus III .
—AM AL T H E US . M ontf ort, 1 808 .

G enus—AMA LT H E US, M ontf ort . C onchyl iologie Systematique, t . i, p . 9 1 1 808 .

Family
—AMAL T H E I , von Buck . Ueber A‘mmoniten, Abb . Akad. Berlin, pp . 143

,
tab . 3 ,

fig . 3, 1832 .

d
’

O rbigny . P al éonto logie Francaise T err . C rétacés, t . i, p . 407, 1 840 .

AM AL T H E E N , Quensted t , C ephalopoden , p . 92, 1849 .

AM ALT H E I , G iebel . Fauna der Vorw el t, b . iii, p . 5 3 7, 185 2 .

P ictet . T raité de Pal éontologie, 2nd ed t . ii, p . 676 , 1854 .

S eebach . H annoversche Jura, p . 13 9, 1864 .

O X Y N O T E N
, Beyriclz . Ueb . C ephalopd. M uschelkalk . der Alpen, p . 136, 1867 .

G enus—P L E UR O C E R A S , H ya tt. Bul letin M us . C omp . Zool . H arvard C o l l . , p . 89 , 1866 .

AM A LT H E US , H ya tt. I bid . , p . 90, 1 866 .

M ojsisovics . Jahrb . geo l . R eichsanstal t, p . 580, 1 869 .

Wa ag en . P alaeontographica, b . xvu , p . 20 1, 1 870 .

This genus is characterised by having a compressed discoidal shell ; the siphonal area
narrow

,
sharp, and keeled ; the ribs when present are al l flexed forward and end in a keel

or plaited ridge (fig . The external shel ly lamina in some Species develops fine

longitudinal spiral lines. T he body-chamber is short, about one half to two thirds of a

w horl . T he mouth-border of the shell is S imple, the ventral portion

ending in a long projecting process . T he lobe-line is extremely com

plicated and very difficult to trace . T he siphonal lobe is shorter

than the principal lateral
,
which is mostly broad and w edge shaped .

This genus presents three distinct types of shell form which

appeared together about the same period of time, they are therefore

not derived from each other
,
but descendants of different groups ;

the first of these has Ama ltlzeas G recnouy lti and Ama l . Guiaalianus,
the second Amaltli cus oxynotus, and the thiid Ama lt/reus maryari FI G -1 90 .

—A ma ltli eus cor .

tatus as their representatives.

dam" 50W ;

D r . Waagen states that a horny divided Anap tychus has been found in some species .

This genus has an extensive range in time . In the Trias is found Amal . mcyalodiscus,
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Beyrich, Amal . Sansovinii, M ojsisovics. In the L ias Ama ltlieus Grecnouyli i, Sow . , Amal .

Guiaalianus, d
’

O rbigny, Ama l . oxynotus, Quenst . , Amal . Lymensis, Wright, Amal . marga
ritatus, Montfort, Ama l . sp inatus, Brug . In the inferior Oolite, Amal . discus, Sow Ama l .

Truelli, d
’

O rbig. In the Oxfordian, Ama l . Caamasseti, d
’

O rb .
, Amal . cordatus, Sow .

A MAL TH E US G annnouenr, Soweray . P l . XL IV.

AMM O N IT E S GR E E N OUG H I , Sowerby . M ineral C onchology, vol . 11, p . 7 1 , tab . 132
, 18 1 6 .

D e H arm . Ammonit. et G oniatit. , p . 13 1 , 1825 .

L onsda le. T rans . G eol . S oc . , 2ud series
,
iii, p . 272, 1832 .

Guidoni . Boué Journal de G eologie, iii, p . 276, 183 1 .

M orris. C atal ogue of British Fossils, p . 1 73, 1843 .

G iebel . Fauna der Vorwel t
, iii, p . 554, 1852 .

S tuder . G eologic der Schweiz , ii, p. 36, 1853 .

Von H auer . D eutsch . Akad . Wissenschaften C ephalopoden

N ordo
’

st. -Alpen, p . 46, taf. xii , 185 6 .

Diagnosis .
—Shell large, discoidal, compressed whorls two-thirds involute, outer

whorl slightly convex, obscurely undulated by Sixteen to eighteen straight, nearly obsolete
ribs ; inner whorls with prominent costae ; mouth-aperture elliptical and deeply indented

by the penultimate volution .

D imensions—P late one half the natural size . Transverse d iameter of the specimen

440 millimetres ; width of the umbilicus 1 50 millimetres ; . height of the last whorl 1 80
millimetres.

D escrip tion
—I searched the Sowerbyan C ollection of Ammonites in the British

Museum with green labels attached, Sowerby
’

s mark of the figured species, for the original

Am. G reen/iouyai . T he type was in such a state of decomposition from the iron

pyrites it contained that it could not be disturbed unless at the risk of its falling to pieces .

O n searching among the Ammonites stored upon the top of the glass cases in the duplicate

room,
I found a magnificent specimen of

'

this Ammonite which forms the subject of .

P late XL IV, the figure being one half the natural size ; unfortunately it had no label

attached indicating its locality, but from the petrological character of the matrix in

which it was embedded, it probably came from the L ias at Lyme Regis.

Sowerby
l
says this rather singular Ammon ite is often formed of pyrites ofrich golden

and iridescent tints
,
and crystallised in the greatest variety of forms, from octaedron to

the icosaedron, following the undulations of the chambers and the most attenuated ramifi

cations of the spreading folliculae, sometimes forming in the plaee of shells, &c . &c . , occa

sional ly filled with a great variety of crystals of carbonate of lime an inch or more in length .

”

Specimens vary in size from twelve to eighteen inches or even more . T he outer whorl has
1 ‘ M ineral C onchology,

’
vol . 1 1, p . 7 1 , 18 16 .
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AMM O N ITE S GUI BAL I A N US, Bronn . G esch . d . N aturi, iii, pt. i, p . 44 .

Opp el . D ie Juraformation, p . 86, 1856 .

D umortier . D ep6ts Jurass. du Bassin du Rhone, 11, p . 140,

1867 .

D iagnosis.
—Shell compressed

,
carinated ; whorls compressed, and extremely involute ;

sides convex, numerous sigmoidal ribs extend from the Spiral suture to the carina, with
short supplementary ribs on the upper half of the wider valleys ; siphonal area narrow,

w ith sloping sides, a central carina, and oblique transverse ribs, aperture elliptico

lanceolate, much indented by the penultimate whorl ; lobe-line extremely complicated .

D imensions .
—Transverse diameter of figs. 6 and 7 , 1 33 millimetres width of umbilicus

20 millimetres ; height of aperture 7 5 millimetres ; w idth 35 mill imetres . Figs. 3, 4 ,

transverse diameter 70 millimetres width of umbilicus I 6 millimetres ; height of aperture

40 millimetres, w idth 22 millimetres. Figs. 1 , 2, transverse diameter 50 millimetres ;
width of umbilicus 1 2 millimetres ; height of aperture 27 millimetres ; width ?

D escriptions—I have figured three specimens of this Ammonite and g1ven their

respective dimensions to Show that very little change takes place in the growth of this

species, which attains dimensions verymuch greater than the Shell figured in 6 and 7 .

selected fer the type figure of this fossil, because in early life its ribs are more defined

and in old age
» they become obsolete . M . . D umortier states

“
that his largest specimen .

came from L ournand it is 245 mi llimetres in diameter ; the w idth of the last whorl.

the thickness the size of umbilicus T he last whorl has

thirty-six ribs or folds slightly marked
, and which appear less flexed than the ribs of

the inner whorls. This specimen is furnished with lobes up to its extremity, consequently

its transverse diameter when provided w ith its body-chamber must have exceeded 360 .

millimetres.

” My largest specimen measures 245 millimetres in diameter, the width is 7 0

millimetres, the height 1 20 millimetres, and the width of the umbilicus is 35 millimetres .

T he shell is compressed and sharply carinated, and ornamented with from . thirty-six

to forty ribs ; the number, however, differs in different specimens . Most of the ribs pass

from the spiral suture to the carina undivided
,
many of them, however, bifurcate, and a

number of short secondary ribs make their appearance between the primaries in the wider

valleys (fig . In some young Shells the ribbing is very regular (figs. 1 and whilst in

others it becomes irregular as in fig . 4, in which the primary ribs are few in number and
the secondaries numerous. T he ribs describe a sigmoidal flexure and bend forward '

towards the carina, their increase innumber depends e ither upon the bifurcation of the

primary rib or on the introduction of Short small secondaries in the upper part of the whorl .

T he spire is composed of six whorls which are extremely involute, and the umbilicus

is consequently deep and narrow, the inner whorls being mostly concealed by the matrix

T he siphonal area is narrow , and Slopes down to the sides ; the keel varies, sometimes

it is obtuse
, sometimes acute

,
and in general it is marked with fine lines of shell growth,

which impart a
'

serrated structure to the carina when the shell happens to be preserved .
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T he aperture has an elliptico
-lanceolate figure

,
and is deeply occupied by the

penultimate whorl .

T he lobe-line is very complicated, and drawn with difficulty Fig . 5 is from a tracing

made upon a moul d, which shows the lines most distinctly ; it differs somewhat from the

figure given by d ’

O rbigny. T he siphonal lobe, longer and much larger than the

principal lateral lobe, is formed of a large terminal branch and three other branches

on each side . T he siphonal saddle,much w ider than the principal lateral lobe, terminates

in five-lobed folioles . T he principal lateral lobe has a central stem w ith two lateral

divisions on each side and two terminal branches. T he lateral saddle is one third
w ider than the principal lateral lobe, and terminates in five or six-lobed folioles . T he

lateral lobe, much smaller than the principal, has an oblique stem w ith small lateral

branches on each side, and a terminal twig w ith trifid digits.

T he auxiliary saddles
,
three in number

,
diminish in size from w ithout inwards

,
and

the three auxiliary lobes are short with many points on their margins .

T he septa are closely approximated in the Shell, and when the lobe-line s are seen in

sitii on the sides, they exhibit a most complicated labyrinth of lines very difficult to trace

out on the mould .

Afi nities and D ificrenccsr —This Ammonite occupies, as d
’

O rbigny remarked, an inter

mediate position between Ama l . margaritatus and Amal . corda tus (fig . It is distin

guished from both by its more prominent and better defined carina, and the absence of

the cordlike structure of the one shell and the serrated structure of the other . Its whorls
likew ise are much more involute, and its lobe-line very different from both .

L oca l ity and S tratigrap li ica l P osition .
— I have found this Ammonite near C heltenham

,

and possess a good ‘
series of well-preserved examples from the Amal . oxynotus

-bed of the

Lower L ias. I know no Ammonite which maintains
,
so constantly and w ith so little

change
,
its specific form through all its morphological history as does this species.

AnAL rnE US oxrno '
rus, Quenstedt. P l . XLVI , figs . 4— 6 .

AMM O N ITE S M A E AN D RUS

oxrxo
'

rus
,

P O LY O P HYLLUS,

oxxnorus,

Z ieten . D ie Versteinerung . Wurttembergs, p . 1 2, tab . ix,

fig . 6
,
1830.

Quenstedt. Flozgebirge Wurtembergs, p . 1 6 1, 1843 .

S imp son . M onograph of the Ammonites of Yorkshire

L ias, p . 39, 1843 .

Ibid . , p . 42, 1843 .

Ibid . , p . 42, 1843 .

Quenstedt, V . L eonhard and Bronn
’
s Jahrbuch, p . 87, 1845 .

Buckman . G eology of C heltenham, p . 103, tab. xii,

figs. 4, 5, 1845 .

Quenstedt. Petrefactenkunde C ephalopod , pp . 98, 262,

tab . v, fig. 1 1 , 1849 .
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AM M O N I TE S o xrno '
rus,

AM A L T H E US

D iagnosis .
—Shell disco idal , very much compressed ; whorls five, extremely involute,

inner volutions scarcely
’

exposed ; outer whorl very high, half the diameter of the shell ;
inner margin rounded

,
sides convex

,
outer margin thin, sharp , and cutting ; sides slightly

convex
,
with thirty to forty irregular folds limited to the middle, and which at two thirds

of the whorl bifurcate
,
the branches bending forward at an acute angle towards the

aperture umbilicus very narrow ,
aperture lanceolate .

D imensions .
—This Species varies much in size, and in old age attained a consider

able diameter . I have collected specimens from one inch and a half, or 40 millimetres,
up to one foot, equal 300 millimetres, in diameter, w ith the body-chamber, all of which are
in my collection . I consider the shell figured (P l . XLVI, figs . 4 , 5 , 6) as a good type
form of this species in middle age , and which gives the following measurements -Trans

verse diameter 90 millimetres ; w idth of umbilicus 1 8 millimetres ; height of aperture
51 millimetres greatest width 1 8 millimetres.

T he late Monsieur D umortier collected a number of Specimens of different sizes from
L ournand, Jambles, St. H elene, St . Fortunat, and in his excellent work has g1ven the
measurements of six of these for comparison .

1

D iameter . H eight of last whorl . T hickness of last whorl . S iz e of umbilicus.

20 mill .

D épets Jurassiques

von H auer . Jahrbuch der k . k . geol . R eichsanstalt, iv,

p . 754, 1 853 .

S imp son . Fossils of the Yorkshire Lias, p . 8 1 , 1855 .

Ibid . , p . 83, 1 855 .

Ibid . , p . 84, 1855 .

Ibid . ,
-p . 85 , 1855 .

con H auer . C ephalopod . der N ordost. Alpen,D eukschr .Akad .

Wissensch . , p . 48, T af. xiii, figs . 4—10
, 185 6 .

O pp el . D ie Juraformation, s . 85 , 1 856 .

Wright . Quart. Jour . G eol . Soc .
,
vol . xv i

, p . 407, figs . 1 ,

D umortier . D ép6ts Jurass . du Bassin du t ne
,
11, p .

tab . xxx iii, figs . 1— 5, 1 867 .

T a te and Blahe . T he Y orkshire Lias
, p . 29 1, 1 876 .
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T he morphology of this Ammonite has been closely studied ; when -
examined at 7

millimetres in diameter, the Sides'

of the whorls are slightly more convex in proportion

than in older shells, and ten or twelve w ide folds are noticed around the umbilicus, the

first indications of the lateral ribs ; at 20 millimetres, the shell remains still proportion

al ly thicker, the carina very little elevated forms a small round keel separated from the

ribs, and the shell in this condition resembles Am. maeandras,
‘ Reinecke at 50

'

milli

metres, the shell assumes its typical form,
which it retains to 1 30 millimetres ; it now ,

however, begins to lose its ribbed foldings on the body whorl ; and at 1 60 millimetres,
the cutting edge becomes thickened and the shell less compressed ; but from first to last

the specific characters scheduled in the diagnosis are well
'

preserved throughout its life

history .

T he study of some large specimens of this Ammonite w ith their shell well preserved,
enabled the late M . D umortier1 to complete an observation he had already made on other

Ammonites, on the structure of the shell in a good state of preservation . H e found the

test to consist oftwo very distinct laminae an internal layer very thick near the umbilicus,
diminishing progressively in proportion as it approaches the margin, where it is as thin

as a sheet of stout paper ; and an external layer, very thin on the contrary, near the

umbilicus, and thickening progressively as it approaches the margin , where it acquires a

thickness of 3 millimetres . By this arrangement a process of compensation is established

by which the general thickness of the shell is maintained throughout.

Afi nities and D ifi erences .

—Amaltheus onynotus resembles three other species asso

ciated w ith it in the same zone, these are Ama l . Lymensis, Ama l . S impsoni , and Amal . Wilt
shirei . It differs from

l

Am. Lymensis in having an open umbilicus, a lesser convexity of

the sides, and a different style of
'

the ribs from Ama l . S imp soni in having a more com

pressed shell, much flatter around the umbilicus
,
and a different texture of shel l

structure ; from Amal . Wiltshirei, with its closed umbilicus, in possessing an open umbi

l icus ribs entirely different, and a distinct shell structure .

L ocality and S tratigrap hical P osition .
-This Ammonite is the leading fossil in beds

which separate the zone of Arietites obtusus from the zone of A rietites raricostatus, and

which are so well shown in G loucestershire, D orsetshire, and Yorkshire (see p .

This bed is very rich in many species of Ammonites .

Foreign D istribution—It is found in Swabia and Wurtemberg . In France it was

collected in abundance, according to D umortier, at St. Fortunat, St. C yr, L ournand, S t.
H elene, and Jambles and

,
according to Oppel, he found very large specimens in the

Blue L imestone of Nancy .

It is singular that ' d’orbigny hasnot figured a true Amal . owynotus in his P aleon
tologie Francaise, although it certainly occurs in abundance in the basin of the Rh6ne .

Ammonites lynx ,
d
’

O rb . ,
-Ammonites C oynarti, d

’

orb . , and Ammonites C ollenoti, d
’

orb . ,

1 Dépdts
'

Jurassiques da Bassin du Rhene,’ 11, p . 145 .
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which some authors consider to be synonyms of Ama l . oxynotus, are certainly very

different species according to our reading of their outlines, markings, and lobe-lines.

A M AL T H E US L YM E N S I S , Wright, nov . sp . P l . XLVI, figs. 1—3 .

D iagnosis.

-

Shell discoidal, much compressed ; whorls extremely involute, umbi

licus occluded by the volutions outer whorl very high, nearly two thirds the diameter
of the Shell sides regularly convex

,
covered w ith delicate sigmoidal folds, which make

one sweep without interruption from the inner to the outer margin ; S iphonal area thin
,

sharp, and cutting, aperture lanceolate, nearly half its height occupied by the turn of

the penultimate whorl .

D imensions.
—Transverse diameter 1 05 millimetres height of the last whorl 6 5

millimetres ; w idth 21 millimetres.

D escrip tion .
— This beautiful Ammonite is the southern representative of Ama l .

oxynotus of the midland and northern counties . . It is found in a thin bed of dark pyritic
marl near Black Venn , between C harmouth and Lyme . This species is highly charged

along the septa wi th sulphide of iron, whilst the chambers are filled with crystallised

carbonate of lime these specimens are, therefore, well adapted for cutting and polishing

from the beautifu l contrast afforded by the ferruginous and calcareous elements of which

this fossil is composed .

T he sides are regularly convex, and ornamented w ith from fifty to sixty sigmoidal

folds
,
which proceed in regular order from the inner to the outer border, the upper curve

of the rib being inclined towards the aperture (fig .

.

1 ) w ithout any change in the angle of

the curve or bifurcation in the rib itself, as seen in Ama l . oaynotus (fig . 4) the outer

whorl embraces the entire shell, and the umbilicus is entirely occluded thereby .

A section of one of the shells, 45 millimetres in diameter, discloses some points in

the anatomy of the shell which cannot otherwise be observed in the outer whorl of this

specimen . There are twenty-five chambers, each being surrounded by a thin line of

sulphide of iron,
the septa betw een the iron lines being composed of carbonate of lime .

T he whorls in this Specimen are six in number and they are all filled in with crystallised

carbonate of lime . The shell is extremely thin, consisting of two lamina, on the outer of

which fine hair-like lines of growth impart a delicate and ornate sculpture to it.

T he lobe-l ine is very complicated . I have had a good example carefully figured from

an accurate tracing on the mould (fig . T he Siphonal lobe is w ide
,
and has two

small lateral and one large terminal branch on each side
,
the two sides forming pairs .

T he siphonal saddle is as large as the lobe, and terminates in two large, bi-lobed folioles,
and three smaller, two on the outer and one on the inner side of the saddle. The prin
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cipal lateral lobe is as long but not so wide as the siphonal its sides have two smal l

lateral digitations and a terminal one divided into two branches. T he lateral saddle is

deeper and narrower than the siphonal, and terminates in one short foliole on the outer

and a longer and more complicated foliole on the inner side . T he lateral lobe is

much smaller than the principal lateral, and has three lateral digitations and a longer

trifid terminal one . T he auxiliary lobe terminates in two folioles, and the other auxiliary

lobes and saddles are small, insignificant processes . A comparison between the lobe

line of this shell and that of Ama l . onynotus figured on the same plate (fig . 5) will enable

the student to realise the difference between the two lobe-lines of these two representative

species, which have been hitherto confused together as one and the same species.

Afi nities and D ifi
‘

erenees.
— T he more regu lar convex form of the shell

,
the regularity

of the line of fl exure of the folds, the difference in the arrangement of the lobe-line, the

occlusion of the umbilicus, and extreme involution of the spire, form a group of diagnostic

characters by which this Ammonite may be easily distinguished from
'

A . oaynotus.

L ocality and S tratigrap hical P osition— I only know this species from the pyritic

MarlBed near Black Venn , between Lyme and C harmouth, in the zone of Ama l . onynotus .

O n some of the fossils I have observed young shells of A egoceras densinodum adhering to

their surface . For the other forms in the Amal . onynotus Bed I must refer to pp . 52—55
of this work .

AM AL T H E US S IM P S O N I , Bean . Pl . XLVII, figs . 4—7 .

AM M O N ITE S S IM P SO N I , B ean, M S . S impson
’

s M onograph on Ammonites of the

Yorkshire Lias, p . 3 7, 1 843 .

S imp son . Fossils of the Yorkshire L ias, p . 79, 1 855 .

AM A L T H E US T a te and B lake. Yorkshire L ias, p . 29 1 , pl . viii, fig . 4, 1876 .

D iagnosis.
—Shell discoidal, very much compressed ; whorls four or five, extremely

involute, the inner seven eighths concealed ; outer volution one half the diameter of the

shell, and inflated and rounded near the spiral suture ribs nearly obsolete sides with

twenty undulating folds limited to the inner two thirds, outer third with numerous fine

striae bent forward toward the aperture ; the keel thin,
sharp, and cutting ; aperture

acutely lanceolate .

D imensions.
—Transverse diameter 1 00 millimetres ; height of the outer whorl at ,

aperture 50 millimetres ; transverse diameter of the small shell (fig . 6) 40 millimetres ;
height of the aperture 20 millimetres.

D escrip tion
—T he only example of this shell I have seen is the one figured ,

which now belongs to the Woodwardian Museum, and was formerly the property of my
old friend M r . John L eckenby, in whose collection I studied it. This shell is dis

tinguished from Amal . oxynotus by the inflation of the inner third of the whorls, the lesser
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T he extreme involution of the shell and the size and height of the outer whorl are

the distinguishing features of this Ammonite . T he sides
'

are regularly convex, and ornae

mentad with numerous slightly-elevated folds
,
best seen on the surface of the mould in

the lower two thirds they have a gentle inclination forward, in the upper third they bend

more towards the aperture, a style of curvature which appears to be common to the entire

group of the O xynotz
'

. T he shell is only partially
'

preserved . It is thin on the sides and

thicker near the umbilicus ; the surface appears to have had fine lines on the surface
,

which followed the bend of the folds. Both my specimens have suffered in cleaning
,

and the delicate shell sculpture is indistinguishable . T he keel is blunt, from a thickening

of the shell around this region , and I have failed to observe the position of the siphuncle .

The aperture is extremely lanceolate , and deeply encroached upon by the turn of the

spire and the penultimate whorl.

T he lobe-line is a very elegant and complicated foliation(fig . T he siphonal lobe

has two long terminal diverging branches on each side, and several lateral ones w ith many

digitations. T he siphonal saddle is very complicated, and divided into two portions by

a long central branch ; the folioles are numerous, narrow, and deep . T he princip al

lateral lobe is a large complicated structure, it has two large lateral branches internally,
and three small

_digitations externally, and two branched terminal tw igs. T he lateral

saddle is nearly as large as the principal lobe, and ends in four or five long, narrow

branched folioles . T he lateral lobe is much smaller than the principal lateral, and has

two lateral branches on each side, and a terminal one with three divisions. T he lateral

saddle is smaller but more regularly formed than the principal saddle, and terminates

in many foliations. T he auxiliary lobes, four or five in number, are elegantly branched
,

and the auxiliary saddles diminish
_

in the size and number of their parts as they approach

the umbilicus
, the great height of the whorl necessitates a greater number and extension

of the auxiliary lobes and saddles.

Afi m
’

h
’

es and D zfibrencea—This Ammonite very much resembles Amal . Lymensis. It

is altogether a more rotund shell, with more convex sides, and has a different style of
'

lobe-line, which is apparent when we compare P l . XLVII, fig . 3
, with PI. XLVIII, fig . 3 .

L ocality and S tratzyrap fiical P osition .
-This Ammonite was obtained from the G reen

Ammonite Bed, near C harmouth, containing B elemnites Zonyissz
'

mus
,
Miller

, and Belem

nites elongatus, Miller, and others that are indeterminable . I have found no other shells

associated with it.
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A M AL T H E US I BE X
, Quenstedt. P l . XXXIX, figs. 4, 5 .

AM M O N ITE S IBE X , Quensted t . Flo zgebirge Wurtembergs, p . 1 79 , 1843 .

BO BL AY E I
,
d
’

O rbz
’

gny . P aléont . Francaise T err . Jurass.
, p . 25 1 , tab . 6 9,

1 842 .

Buckman . M urchison
’
s G eology of C heltenham, pl . xu , fig . 1 ,

p . 89, 1 845 .

Quenstedt , C ephalopoden, p . 101 tab . 6, fig . 6 , 1849 .

Opp el . Mittlere Lias, Jahr . W iirt . , p . 87, t . 2 , fig . 7 , 1853 .

BO BLAY E I , M orris . C atalogue of British Fossils, p . 290, 1 854 .

IBE X
, Quensted t. D er Jura, p . 1 1 9, tab . xiv, fig . 5 , 1 858.

D iagnosis .
—Shell discoidal

, compressed ; whorls two thirds involute, flattened on

the sides, and ornamented with twenty-five to thirty short, wavy folds, which vanish at

about two thirds the height of the whorl siphonal area narrow,
with twenty-five thick

transverse nodules, the apparent termination of the bi-flexed lateral folds ; aperture

o blong
,
truncated anteriorly .

D imensiona—Transverse diameter 80 millimetres w idth of umbilicus 1 5 milli
metres height of aperture 40 millimetres w idth 1 7 millimetres.

D escrip tion—This very beautiful Ammonite is seldom well preserved, it is in general
found in nodules of the Middle L ias, sometimes with its shell in a semi-fossil condition,

and oftener in the form of moulds w ith a well defined sculpture thereon. T he shell is

discoidal and compressed ; the volutions, five or six iii number, are extremely involute
,

and the last whorl forms the conspicuous part of the disc ; its sides are flattened,
slightly convex, and ornamented w ith a number of bi-fl exed folds or ribs, which are

more pronounced in middle-aged shells like fig . 5, which shows a specimen in my

collection magnified ; here the ribs consist of tw o sets, the inner series occupy two thirds

of the whorl, they are all flexed obliquely forward, and terminate abruptly in a thickened

portion ; the second series commence near the outer third, and pass very obliquely toward

the margin where they form thick knobs which extend transversely across the siphonal

area ; between the series are found free indistinct ribbon-like impressions. In older
shells, as in the specimen (fig . the ribs on the middle of the volution are not so pro

minent, and gradually diminish on the body-chamber . T he siphonal area is very narrow
,

and the obtuse knobs, developed at intervals in this region, resulting from the outer series
of ribs impart a striking feature to the shell of this species

,
and liken it to the horn of

an I bex . T he aperture is oblong and flattened on the sides ; and the v olutions of the

inner whorls, from the narrowness of the umbilicus, can only be seen in young specimens .

The lobe-line is peculiar, and has been well described and figured by d’orbigny . A s none

o fmy specimens show this structure I quote his description .

T he siphonal lobe is as wide and much shorter than the principal lateral lobe, and
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ornamented w ith three points, of which the inferior one is bifurcated . The siphonal

saddle is as wide as the principal lateral lobe, and terminates in five rounded leaves

resembling palettes. T he principal lateral lobe is
'

formed of five branches, of which the

large terminal one is trilobed . T he lateral saddle, as w ide as the principal lateral lobe ,
is composed of six leaves rounded like those in the siphonal saddle . The lower latera l

lobe, One third smaller than the principal lateral
,
1s ornamented also with five unequal

branches. T he other lobes gradually diminish in length and ornamentation as they

approach the umbilicus.

”

P rofessor d
’

O rbigny appears to have had more than 1 00 specimens of this Ammonite

before him for comparison, and from his study of these varied forms at different ages has

made the following observations .

1 “ This species is without contradiction one of the

most singular
.

in its varieties of age . Up to a diameter of 7 mill imetres it is smooth,
with a round inflated margin ; its whorls are narrow

,
and frequently marked with deep

furrows, which pass over the siphonal area ; these furrows suddenly cease at this period

of growth, the whorls become flattened and enlarged, and almost carinated on the

siphonal area ; they remain thus more or less for some time according to the individuals,
and then commence to assume some lateral undulations. T he nodosities on the back,
and all the external ornaments, only usually show themselves when the shell attains

about 20 millimetres in diameter, then the nodosities increase in size w ith the growth ,
whilst the radiating rib

'

s of the sides appear, on the contrary, to become attenuated up

to the greatest diameter of which we have knowledge . Among the large number of

specimens that I have had “

the opportunity of comparing, I have found one remarkable
variety havmg closer lateral ribs, with the knobs on the back at least three times

'

as

numerous as in the other specimens.

”

Afi nities a nd D ifierences.
-This Ammonite has few affinities in structure with its

congeners, the large nodosities formed in the siphonal area by the rib-like structure that

develop these, liken it to Amal lfieus maryarila lus it is readily distinguished from that

species by the greater w idth of the area, by its being more obtuse, and provided with

much larger and fewer tubercles than are found in Amal . maryarilatus. In early age the

shell is without lateral spines, and the lobe-line much less complicated than in Ama l .

maryarita lus.
0

L ocality and S tra tiymp /zica l P osition
—I havecollected this Ammonite in nodules of

ochreous Middle L ias from brick pits at H ewletts H ill, Southam, and L eckhampton,
G loucestershire and M r . Beesley records it from the Jamesoni Beds at Fenny C ompton,

Warwickshire . In France it has been collected from the Middle L ias at C outards, Vallee

de Saint-P ierre, pres de Saint-Amand, C her, Fresnay-le-P uceux, C alvados.

In G ermany this shell is found in Swabia. associated with d ay . Mauyencsli, A ey .

bip zmcta lum, A ey . centaurus, and A eg . Valdani.

1 Paléontologie Francaise T err. Jurassique,
’
tom. i, pp . 252 and 253 .
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D imensions—L arge shell, P l . L III .—Transverse diameter, 200 millimetres ; Width
of umbilicus, 52 millimetres height of aperture, 92 millimetres. Small shell, P l . LVI ,

fig . 1 5 .
—D iameter, 67 millimetres ; width of umbilicus, 1 5 millimetres ; height of aper

ture, 33 millimetres.

D esorio lion .
—This has been a long well-known shell of the Middle L ias. D e Mont

fort, who established the genus, says
“
the Amal llieus is stil l more fiat than P lanulites and

E llip solitis. Many of the petrified shells of the genus have still preserved their nacre
and lustre, others are ochreous and ferruginous. We find some that are more than five

inches in diameter . T he back of the Ama l llieus, instead of being rounded, is carinated
and armed with a crest, which renders the mouth. triangular lanceolate . T he specimen I

figure is still nacreous, and came from the environs of Anvers . This genus is very
numerous in

'

fossil species ; we find them in all the cabinets, but we do not yet know
their living analogues, and for this reason we are obliged to place Amal l lieus among sea

shells, which perhaps happily hazard may bring to light some other day .

” 1

T he shell is very much compressed and carinated ; the sides of the whorls are orna

mented with slightly elevated transverse ribs, which arise straight from the sides of the

spiral suture, they first bend backwards and then incline forward towards the margin ,

where they vanish the siphonal area is narrow, and has on its outer border a rope-like

prominent keel formed by a number of small short ribs which become imbricated, and

incline forward in a ridge-like form (P l . L IV,
figs. 1 , 2,

T he spire is composed of six whorls (Pl . L III), which are nearly two thirds involute
the outer whorl very large and embracing, leaves, however, all the inner turns of the spire

v isible . T he whorls are very much compressed, they are thickest around the umbilicus

and taper gently aw ay towards the outer border . In well-preserved specimens more than

two thirds of the width of the whorl is covered with fine, close-set, punctated lines, which

follow the turn of the spire, and apparently proceed from the outer lamina of the shell ;
they are very well represented in P 1. L III and P l . LVI, figs. 1 0 and 1 5 . The aperture

is very narrow and compressed (P l . L IV, fig . and forms an acute angle with slightly

convex sides. T he lobe-line is very complicated (Pl . L III, fig . T he siphonal lobe is

as w ide but shorter -than the principal lateral lobe, and ornamented on each side with two

large lateral, each subdivided into several secondary, branches. The siphonal saddle is

much wider than the principal lateral lobe, and terminates in five long leaves separated

by prominent branches. T he principal lateral lobe is highly developed, consisting of a

central stem and several branches, two smal ler internal and one larger lateral branch, w ith

a long terminal branch having several lateral digitations. The lateral is much smaller

than the siphonal saddle, and terminates in four folioles much divided around thei1
edges . T he i nner lateral lobe ismuch smaller than the principal lateral, and has a central

stem with four lateral branches, all the sides of which are much incised . The auxiliary

saddle is small with two terminal foliations, and the auxiliary lobes are small with sharp
1 C onchyl iologie Syster

'

natique,
’
tom. i, p . 9 1, 1 808 .
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points for digitations. A radial line extended from the umbilicus to the siphonal lobe
w ould pass through the middle of the principal lateral and touch the points of all the
others.

T he evolution of this Ammonite is extremely interesting . Several years ago I obtained
a series of young shells from the Amal . maryarila lus-bed near Reutlingen

,
W iirtemberg,

which show the morphological phases through which the shell passes. When ithas attained
the diameter of 1 0 millimetres

,
the sides of the whorls are round , and the straight ribs

develop small tubercles about the middle, each rib then curves forward towards the keel

(Pl . LVI , figs . 1 3 and 1 4) in the next stage (figs. 1 1 , 1 2) the ribs are better defined
, and

the tubercles more prominent the siphonal area is proportionally much wider and forms
a ridge w ith two angles as is shown in the aperture (fig . Another variety

,
about the

same age, is delineated in figs . 8, 9 , the whorls are wider
,
and the ribs and tuberclesmore

pronounced in figs. 1 9 , 20 . W hen the diameter of 1 7 millimetres is attained the whorls are
still round

,
the ribs distinct

,
and develop a tubercle near the middle of their height, the

ribs then bend sharply forward towards the aperture ; the keel is now prominent w ith

ridge-l ike
,
short, supplementary ribs set obliquely forward between the primaries . Fig .

1 0, w ith a diameter of 22 millimetres, has the ribs well-marked
,
the tubercles blunted,

and the outer half of the whorl encircled by fine longitudinal lines the keel well marked

and carinated, is notched by the angular ridge-like pieces . Figs . 6 , 8, representing a

form of 20 millimetres in diameter, has all the parts of the shell already described more
fully developed, and the siphonal area exhibits its sharp prominent ridge and angul ar
sides

,
bounded by a prominent tubercle on each side . A specimen before m e, 3 1 milli

metres in diameter, is a perfect example of the form figured by Quenstedt as Amal l/l cus

oorona lus
,
which has round whorls, short thick ribs, prominent tubercles, and two

branches from each inclined towards the aperture ; the keel prominent and nodulated
, is

altogether a very pronounced variety of the usual type . When the shell has attained 40

millimetres in diameter it then becomes Amal . clep resszl s, Quenst. T he ribs are bifl exed

and fl at the keel rope-like and carinated, and
'

the shell ornate with longitudinal punc

tated lines which encircle the outer whorl ; the spines begin now to disappear, though

they are seen al l round the turns of the inner whorls when w e examine the umbilicus.

When the tubercles cease to be developed the shell assumes the form ofits adult condition .

In another specimen, of 70 millimetres diameter, the shell has attained all the characters

so well displayed in the large adult shell, beautifully delineated in P l . L III .

Afi nilies cml D if erences.
—T he remarkable form which the keel assumes in this

species resembles Amok/rous il ex, but is distinguished by its narrower area, acute rope

like carina
,
more triangular whorls, and more complicated lobe-line ; some of its varieties

assume shapes that resemble Amal . spinatus, but the ribs and spines of that species, with

the thickness of its whorls, and the breadth of the siphonal area, form distinguishing

characters by which the two species may be readily diagnosed from each other.

L ocali/y and S tra l iympli ical P osition
— I have collected fine specimens of this
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Ammonite from the Marlstone Rock Bed at G retton, near W inchcombe, and at

D umbleton and A lderton, G loucestershire ;
'

South P etherton , Somerset near C harmouth ,
D orset ; associated with Ly locerasfimoriatus, where I

‘ have found them in the same block
of rock . P rofessor Judd has collected numerous specimens of large s1z e and great beauty
in the Middle L ias C lays of Ouston

,
Billesdon

, R oscart
'

,
Rutlandshire . In Y orkshire it is

collected at H aw sker, Staithes, Rockcliff, H ummersea, H untcl ifl
'

,
and Saltburri, from

coast sections of the Marlstone Beds .

In France it has been collected from the Upper Beds of the Middle L ias in all the

departments in which strata belonging to the Amal . maryarita lus zone occur .

In G ermany, in A lsace , near Uhrweiler, it is found in al l its varieties in blue clay,
beautifully preserved w ith its calcareous shell at Metz, near the banks of the Moselle,
imbedded in blue clay in great numbers. It is found in Swabia in many localities, and is

w idely distributed through the Middle L ias of W iirtemberg ; it is found at Wasseral

fingen, Kirchheim,
Metzingen ,

Sondelfingen, Breitenbach, H interweifi
'

er, H echingen ,

.
Frommern, A selfingen ,

and at Wntach
,
according to Oppel

,
and in numerous localities

throughout North G ermany according to Brauns .

AM AL T H E US E N G E L H A R D T I, d O rbzyny: P l . LX X .

AM M O N ITE S E N G E L H ARD T I
,
d
’
O rbigny . Paleontol . Francaise ; T err . Jurase. , i, pl . 66,

p . 245 , 1842 .

D iaynosis.
—Shell discoidal , compressed , whorls compressed ; sides fl at and longi

tudinally costated ; costae consist of elevated ridges of shell closely approx imated w ith

longitudinal narrow valleys between the ridges external costae more closely approxi

mated ; siphonal area narrow
,
sharp

, and cutting aperture oblongo-lanceolate .

D imensions : E nylis/i .go ecimen .
—Transverse diameter 205 millimetres width of

umbilicus 30 millimetres ; height of aperture 1 1 0 millimetres.

Frenc/i typ e sp ecimen .
—Transverse diameter 250 mill imetres, in relation to the

diameter w idth of the last whorl 1—
4

é
’
5 amount of involution thickness of the last

whorl 1—
1

0
6
6 ; width of umbilicus 1

D escrip tion .

—T he shell of this interesting Ammonite ismuch compressed, subcarinated,
and ornamented on the sides with small longitudinal costae, not much elevated, and more

closely approximated on the outer half of the shell . When the shell, which is extremely ,

thin, is preserved the longitudinal costae are crossed '

by very
“

fine transverse striae result

ing from the growth of the shell
,
and giving a highly ornate appearance to the sides of

the whorl . T he extreme tenuity of the shell renders the opportunity rare for inspecting .
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rounded and slightly crenated by striae ; aperture triangular or slightly ovate . Found in
the ironstone bands of the Middle L ias along with A . H aws/cerensis.

Afi nities anal D if ferences—This species very much resembles Amal . maryaritatus, of
which itmay be only a variety of that well-defined form. Those naturalists who insist upon
the distinctness of the two species point to the longitudinal ribbing of the shell, the larger
amount of the involution of the whorls, and smallness of the umbilicus in Amal . E nyelfiarclti,
the more complicated convo lutions of the suture-line and the minute subdivisons of the

lobes and saddles, and likewise the fact that the same characters are persistent throughout
its life-history which approximate to, but are distinct from, some of the more lenticular

varieties of Amal . maryarita tus.

Locality anal S tratzyrap é ical P osition—This Ammonite has been collected from the

uppel
r portion of the Marlstone beds of the Middle L ias at G rettan H ill, nearW inchcombe,

and at Stinchcombe H ill by D ursley, localities which have yielded all the fine specimens

I have obtained in G loucestershire . It is found in the same bed at Y eovil, South

Petherton, and Ilminster, Somersetshire, along with Amal . sp inatus . In Yorkshire it is .

collected from the Ama l . sp ina tns
-z one, in the rich ironstone beds at Eston, Upleatharn ,

H awsker, &c . ,
so that its true horizon

'

is the uppermost strata of the Middle L ias.

AM AL T H EUS SP I N ATUS , Brnyuiere . P l . LV, figs . 1 and 2 ; ‘

P l . LVI, figs. 1 -5 .

AMM O N IS C O R N U, L achmund . O ryctogr . H ildesheim, p . 49, 1669 .

L ister . -Hist. Animal . Anglia , p . 207, tab . vi, fig . 3, 1 678 .

Synops . C onchyl . , E dit. alt . , tab . 1 04 1 , fig.

1 770.

E nter . O ryctographia norica, p . 64, tab . 3,figs . 4
,
5 ,

L eibnitz . Protogaea, p . 4 1 tab . 5, 1 749 .

Knorr and Wa le/i . Petrif. , tom . ii, t. A I I, fig . 1 , 1 755 .

AMM O N ITE S SP IN A TA , B ruguiere . E ncycl . M ethod . ,
t. i, p . 40, N o . 14, 1 792 .

Bosc .

’

Bufl
'

on de D étervil le, t . v , p . 1 76, 180 1 .

R oissy . H ist. des M ol lusques, t . v, p . 25, 1805 .

N AUT ILU S cos'ra rus, R einecke. N aut. et Argon , p . 87, tab . ix, figs . 68, 69,

18 18 .

AM M O N ITE S AN GUL ATUS , Schlotheim. Die Petrefaktenkunde, p . 70, N o . 1 6, 1820 .

cos
'
ra

'
rus, Ibid . , p . 68, N o . 12, 1820 .

srrnarus, H aan , M on . Amm. et G oniatites, p . 102, N o . 1 , 1825 .

H aw sxnnnnsrs, Young and B ird . G eol . Survey, p . 258, pl . xiv, fig . 6 ,

1828 .

P hillips . G eol . of Yorkshire, pl . xiii, fig . 8, 1829 .

cos
'ra

'
rus, Z ieten . Versteiner . Wiirtemb . , p . 5, pl . iv, fig. 7, 1830 .

R oemer . N orddeut. O olithengebirg . ,p . 188,N o . 16 , 1836 .

Bronn . Leth . geognostica,Bd . i,p . 436, t. xxii, fig . 12
,
1837
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AMM O N ITE S

AM AL T H E US

D iaynosis.
—Shell discoidal, compressed, slightly involute umbilicus widely open

ribs prominent, sharp, bituberculated, separated by w ide valleys, straight on the sides, and

bent suddenly towards the aperture at an acute angle ; siphonal area wide and concave ;
keel prominent, crenated, with small chevroned ribs, convex anteriorly ; aperture quadran

gular, outer border with two sinuses separated by the median carina, inner border slightly
grooved by the turn of the spire .

D imensions— large s/i ell .— P l . LV . Transverse diameter 1 80 millimetres width of

umbilicus 7 5 millimetres height of aperture 60 millimetres, w idth 70 millimetres.

Sma ller Snell—P l . LVI , fig . 5 . D iameter 1 00 millimetres w idth of umbilicus 43
millimetres ; height of aperture 34 millimetres, w idth 30 millimetres.

Smallest shell —P l . LVI , fig . 1 .

-W ith test preserved showing the sharpness of the
spines, ribs, and carina . D iameter 53 millimetres ; width of umbilicus 22 millimetres ;
height of aperture 1 7 millimetres, w idth 1 8 millimetres .

The measurements of the French specimen,
given by P rofessor A . d

’

O rbigny, were

made on a shell, 1 35 millimetres in diameter, and the proportions in relation to the

d iameter were—w idth or height of the last whorl 330
1—
0 ,
involution of the whorls£3 ,

thick
ness of the last whorl 110

1

3 , width of umbilicus T
4

0
Q
6

D escription—This is one of the most characteristic Ammonite-forms from the upper

beds o f the Middle L ias, always presenting its typical features and appearing as a leading

fossil in the horizon to which it is limited . T he shell is discoidal, compressed, with a wide
siphonal area, having an elevated keel in themiddle with concave depressions on each side
the keel is formed of short chevroned ribs

,
which produce a carinated structure w ith small

arches, the convexities of which are directed forwards the ribs, twenty-two to twenty-four
in number, are sharp and straight on the sides, and bent forward towards the aperture at

the angle ; they each carry two tubercles, one blunt near the umbilical space, and another
sharp , prominent, and thorn-like , near the siphonal angle ; these spines are very distinct
w hen the shell is preserved, as in P1. LVI, fig . 1

,
but are not so demonstrable on the mould

the angle formed by the bending of the rib develops another considerable prominence of

S imp son . Foss. York . L ias, p . 90, 1 855 .

d
’

O rbiyny . P al . Francaise, T er . Jurass . , t. 52,p . 209, 1842

Quenstedt . D ie C ephalopoden, pl . v, figs . 10 a
,
b
,
1849 .

G iebel . Fauna der Vorw el t
,
Bd . iii, p . 53 7, 1852 .

C hap uis et D ewa lque . Fossiles terr. secondaires, M ém.

cour . l
’
Acad . R oy ,

tom. xxv,

p . 49, pl . vi, fig . 4, 1 854 .

M orris. C atal . British Fossils, p . 295 , 1854 .

D umortier . D ép6ts Jurassiques, partie iii, p . 2 13 , 1869 .

B rauns . Untere Jura, p . 240
,
187 1 .

N eumayr . Z eitschr . D eutsch . geol . G esell sch . , Bd . xxvu
,

p . 886, 1875 .

T a te and Blake . Yorkshire L ias
, p . 295, 18 76 .
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shell, which has been mistaken for a third tubercle the sides havewide concave valleys

which separate the ribs from each other and clearly define their structure and character .

T he whorls are slightly involute, and the umbilicus is therefore widely open, exposing
the straight sides of al l the ribs w ith their bituberculated eminences on each, and hence

the umbilicus of this Ammonite has a highly ornate interior, which, together with the

breadth of the siphonal area, and its bold, oblique ribbings and carinated keel, cause this

species to be one of the handsomest shells 1n the L ias formation, as may be seen in this

figure on P 1. LV . T he aperture is nearly quadrangular
,
it presents two sinuses 0 11 its

external border, which are separated by the median carina, and the inner border is slightly

indented by the return of the spire (P l . LV,

-figs . 1 and 2, and PI. LVI , figs 3 and

T he sutural-line is rather complicated, and forms three lobes and asmany saddles . T he

siphonal lobe is as long but not so w ide as the principal lateral (Pl . LVI , fig . it is

ornamented on each side with four lateral branches and a terminal tuft of digitations .

T he siphonal saddle
,
wider than the principal lateral, is rounded above and divided into

three accessory lobules
,
their size augmenting in length and width from without inwards.

T he principal lateral lobe is w ide below, and ornamented with five branches, two lateral :

and one large terminal, each having several simple digitations. T he lateral saddle is much

smaller than the principal lateral lobe, and terminates in one round terminal and two '

lateral , unequal folioles on each side ; of the two accessory lobes the external is the

longest, and consists-of a stem with several simple digitations, the internal is short and »

terminates in a point. The auxiliary saddles are very small, and terminate in two folioles .

T he morphology of this species, when traced by a series of specimens, is very interest

ing. Up to a size of 2—3 millimetres the shell is entirely smooth w ith a round

siphonal area, and its sides are covered with short, straight ribs ; the siphonal area .

remains round until it attains 7 millimetres in diameter . T he median line now becomes

slightly prominent, and when a diameter of 1 2 millimetres is attained a keel makes its

appearance . When the shell has grown to 34 millimetres in diameter, it has acquired.

all its ornamentation, and at 54 millimetres the row of external tubercles is Very large

and prominent. At about 1 80 millimetres (Pl . LV) it has attained its full measure .

of development ; as old age draws on the ribs are not so numerous, and the tubercles are

less prominent. There are some differences in the form of the shells which may probablv

depend upon sexual characters, such as a greater or lesser flattening of the shell in.

certain individuals, but as this is a problematical subject, I merely touch upon it here,
as we have no facts on which to found any decided opinion .

Afi nities and .Difl
’

erences -In early life this species very much resembles Amaltheus;

maryaritatns, but as growth proceeds its specific characters gradually evolve themselves,
and finally new lines of development separate each form into its own special type, the narrow
siphonal area of Amal . maryaritatns w ith its deeply carinated keel, the longitudinal lines
of punctations and lateral undulatory folds on the sides, produce a form widely different

from the typical Ama ltltens sp inatus figured in PI. LV .
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Family
—LYT O C E RAT ID E

, N eumayr, 1 87 5 .

This family includes several genera which differ very much in external form,

but closely resemble each other in internal structure . T he shells are elongated cones

rolled into cornute whorls, more or less involute, in the spire . They have a short

body-chamber about two thirds the length of last turn ; the mouth-aperture is circular

and slightly produced on the columellar side . So far they have characters in common ,

but in the form of the shell, and in the morphological changes at different periods of life ,
the divergence from a common type is extreme . This becomes evident when w e

compare Lytoceras and P itylloceras with each other and these again with H amites,

Turrilites, and Baculites, all of which are grouped together in the natural family

Lytoceratidae.

G enus IV .
-L YT O C E R A S , Suess, 1 865 .

Shell discoidal
,
more or less flattened umbilicus wide and open, exposing all the inner

turns of the spire ; the whorls round and loosely embracing each other . Body-chamber

two thirds the length of the last whorl mouth-border simple in the lateral and ventral

sides, w ith a lappet-like production resting on the preceding whorl at the co lumellar

side .

T he shell is highly ornate by the presence of transverse

lines of growth which encircle the whorl, crossed at right

longitudinal ridges, these together form a remarkable reticulate

structure in Lytoceras cornucop ia ,Young (Pl . LXXIII) . T he shell

of several species is ornamented with wing-like elevations forming

prominent fringed ribs as in Lyt. fimoriatum, (P ls . LXXI and

LXXII), or deep intermittent depressions formed from previous

contractions of the aperture as in Lyt. nircinum, (P l . LXXV, fig .

FI G 1 93 _ Lytocem
or rounded ribs as Lyt. torulosunz (Pl . LXXVI, fig .

fi/mbrz
‘atum, Sow . T he suture-line is very complicated and very well shown in Lyt.

cornucop ia (Pl . LXXIII, fig . The lobes are few in number

but much branched the lateral lobes and saddles are much divided into small, uniform,

symmetrical digitations there are only two lateral, one very large principal, and a

small lateral, with a large columellar lobe covered by the preceding whorl, see (P l .
LXXIII, fig . T he siphonal lobe is small and narrow, and almost concealed by
the wide-spreading branches of the principal lateral .

T he genus Lytoceras is found first in the Trias, where it is represented by Lyt. M orloti,

H auer Ig/t. sp fiaarop lyllum, H auer ; M t. patens, Mojs. ; and Lyt. enyyrurn, Mojs.
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In the L ias it appears in the Marlstone (Middle L ias) as Lyt. fiml riatum, and Ly l .

l inea tum,
in the Upper L ias in the zone of H arp oceras oifrons as Ly l . cornucop ia , and in

the zone of Lyt. Jureuse as Ly l . Jureuse, Ly l . li ircinunz, and Iy t. torulosum.

e ocnnas FIM BR IA
'

I
‘

UM , Soweroy . P ls. LXXI, fig. 1 LXXII, figs. 1—4 .

AMM O N ITE S FIMBR IATUS
,
S owerby . Min . C onchology, vol . 1 1, p . 145

, pl . 164, 18 1 7 .

H arm . Amm . et G oniat. , p . 135
,
N o . 79, 1825 .

Keferstein . N aturgesch . ,
i]
, 40 1 , 1 834 .

con Buck. Pétrif. remarq ., tab . viii
,
fig . 2

,
1 83 1 .

Boomer . N orddeutschen O olithgeb . , p . 1 94, 1836 .

Z ie l en . Versteinr . Wiirtemb . , p . 1 6
,
tab . xii, fig . 1

,
1830 .

d
’

O rbigny . Pal . Fr .
,
T err . Jurase t. i, p . 3 13, pl . 98, 1842 .

L IN E A TUS var . FIM BR IA TUS , Quenstedt. FlfizgebirgeWiirtemb . , p . 17 1 , 1843

C ephalopoden , p . 103 , 1849 .

L IN E A TUS , Opp el . M ittlere L ias S chwabens, p . 50
,
1853 .

F IM BR IATUS
,
M orris. C atal . British Foss1ls, p . 292, 1 854 .

S imp son . Y orkshire L ias, p . 40, 1855 .

con H auer . C ephalopod, N . E . , A lp .

, p . 62, pl . xxu, figs .

1—4, 1856 .

L IN E A TUS , Quenstedt. D er Jura, p . 1 34
,
tab . xvi, fig . 1 3, 1858 .

FIMBR IATU S
,
D umortier . Bepete Jurassiques, partie iii, p . 92, 186 9 .

B rauns . Untere Jura, p . 234, 187 1 .

LY '
I
‘
O C E BA S FI M BR I A T UM , N eumag/r . Z eitschr. D eutsch . geol . G esellseh .

, Bd . xxvn, p .

893, 1875 .

T a te and Blake . Yorkshire L ias, p . 297, 1876 .

D escription—This Ammonite was first figured and described by M r . James Sowerby

from a specimen collected at Lyme Regis by the late D r. Buckland . T he fragment that

formed the subject of the P late was very imperfect and has long been much misunderstood .

Sowerby
l
says “ that the mouth in a full-grown shell is furnished w ith an undulated

reflected lip or ruffle, and the more or less perfect formation of this at various periods

produces either undulating lines of growth, some of which are obtuse and others acute
,

or thin,
annular fimbriae surrounding the volutions at certain intervals. The obtuse lines

of growth are indented at their backs, but straight towards themouth and indicate that the

undulation of the lip is strongest at the back of it . T he whorls do not appear to have

been very numerous the shell is thin,
and the margins of the septa have rounded lobes .

”

T he very beautiful specimens figured in P ls . LXXI and LXXII obtained from the

Marlstone beds at Lyme Regis
,
exhibit in a satisfactory manner the anatomy of the

shell of this splendid Ammonite . T he shell is discoidal and formed of a round, elongated

cone, a little compressed on the sides and rolled up into a disk
,
the volutions of which

1 M ineral C onchology,
’
vol . 1 1, p . 1 45, tab . clxiv.
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are only slightly involute . The shell is thin and ornamented transversely with from eighty
to one hundred elevated striae, the free margins of which in perfect specimens are fimbriated

as shown in P 1. LXXI, and between these s triae, as they .cross the siphonal area, a number

of smaller intermediate striae are introduced . Besides these regular fimbriated annu lar

striae the outer whorl exhibits from eight to twelve prominent plates, which stand boldly
outwards and embrace the entire circumference of the volutions. These remarkable

processes are finely preserved and carefully cleaned out in the splendid Specimens figured

in P ls . LXXI and LXXII .

T he siphonal area is well rounded (Pl . LXXII; fig . and partitioned off by the

wing-like foliations ; the body-aperture (P l . LXXI 1 , fig . 2) is oblong, only slightly grooved

by the last turn of the spire ; the sides are a little compressed, and the lip is thickened

by an oral band shown to be a product of the mantle, which periodically put o n increased

formative activity and developed annular bands of shell-growth e ight or ten times during

the evolution of the last whorl .
T he sutural line is very complicated, and the siphonal lobe (P l . L XXII, fig . 4) is much

smaller than the principal “lateral . Each stem has four lateral branches, of which the two

posterior are the longest andmost digitate. T he siphonal saddle is small and divided into

two portions by the multidigitate character of the lobes .

T he principal lateral lobe is very large and springs from a thick stem which divides

into two large branches
, each of which subdivides into a number of digitations producing

an arborescent character in this well-developed lobe, as shown in P I. LXXII, fig . 4 .

T he principal lateral saddle is much smaller than the lobe and formed of two

unequal parts by a central secondary lobe, the external portion is the largest and most

ramified .

T he internal lateral lobe is about half the mm of the principal, and like it has a central

stem bifurcating into two branches which
_

subdivide into several smaller br .anchlets

T he accessory lobe 18 formed of small oblique digitations, and the corresponding
saddle is proportionately w ider than the others, where it rests upon the involution of the

spire .

The evolution of
“

this species is only imperfectly known . D
’

O rbigny stated that

when a young shell had attained a diameter of '

1 2 millimetres a nd ' retained ‘

its test
,
he

had noticed transverse striae and indications of laminae. Inolder shells these characters

became more developed in one shell, 30 millimetres in diameter, the specific

characters were w ell shown,
and the lateral striae were very small ; the vertical laminae

on the sides were inclined obliquely forward , and we
‘

re vertical across the area .

T he mould when entirely denuded of its shell is smooth ; at those parts where laminae

have existed
,
depressions instead of prominences, may be observed ; these mark the

former successive terminal apertures of the body-chamber .

Afi nities and D ij
‘

erencea—This species has been often confused with Lytoceras
cornucop ia . In M t. finioriaturn the whorls are narrower and compressed on the sides,



https://www.forgottenbooks.com/join


410 TH E L IAS AMMONITES .

that both represent a similar object. This affords an illustration of the confus1on and

misunderstanding arising from authors publishing imperfect specimens as types of

species, and imparts a lesson to all palaeontologists to exercise the greatest care in the

selection of well-preserved examples for figures of new species . If this be not done

endless trouble is entailed on those who in after years have to consult plates in original

works ; in fact it may be truthfully said that many of the figures of our predecessors

are utterly useless and misleading when critically compared with better examples of

the objects themselves that have been subsequently discovered .

This specimen from my collection has much of the thin shell well preserved ; and the

delicate fimbriae on the free side of the numerous annular ribs are all directed obliquely

forward , indicating the ornate character of this beautiful C ephalopod when it floated

in the Jurassic sea . T he whorls are extremely evolute, hence the fragmentary condition

in which it is so often found . T he penultimate whorl when perfect exhibits four wing

like projections at about equal recurrent intervals in the length of the whorl
,
the last

whorl, which appears to have been the body-chamber of the C ephalopod, has only

one of these processes, although they appear to have been developed in the inner

whorls.

Afi nities and D if erencea—I consider this form to be only a fine-ribbed variety of

Lytocerasfiml riatum, and I assume that the
'

shells figured in P I. LXXI and P I. LXXII

are the most perfect types of the species.

L ocality and S tratiyrap hical P osition .
—I collected this specimen at L yme Regis from

a dark, shaly stratum of the Middle L ias, which readily wasted away when washed

in water, but which has since dried up hard and has well preserved my formerly fragile

specimen.

LYT O C E RA S eonnncorra, Youny and Bird . PI. LXXIII, figs . 1—3 .

AMM O N ITE S connncorra
,
Young and Bird . G eol . Surv. York . ,p . 252,pl . x1 1,fig .

N ITID US , Ibid .
, p . 256, pl . xii, fig . 8, 1828 .

BAL T E ATUS, P hil lips . Geol . York . , pl . xii, fig. 1 7, 1829 .

FIM BR IA TUS
,
S impson . M onogr . Amm .

, p . 16, 1843 .

Z ieten . Versteiner . Wiirtemb . , p . 1 6, pl . x1i , fig. 4 , 1830 .

Bronn . Leth . geognostica, Bd . I,p . 44 1 , T f. xxiii, fig. 2, 1837 .

coanucorra, d
’
O rbigny . Paleontol . Francaise, T er . Jurass. ,

tom. 1, p . 3 16,

pl . 99, 1842 .

connucorrzs
,
D umortier . D epots Jurassiques da Rhone, partie iv, p . iii,

pl . xxix, 1 874 .
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A MM O N ITE S Frmnnra rus, Quenstedt. Flozgebirge, p . 260, 1843 .

c onnucorrm, G iebel . Fauna der Vorwelt, Bd. iii
, p . 3 96, 1 852 .

C leap uis ct D ewa lque. T err . Second , Mem . C our . Acad. R 0y. ,

t . xxv
, p . 60, pl . viii, fig . 2, 1854 .

C O R N UC O P IA
,
S impson . Fossils of York . Lias, p . 40

,
1855 .

Fa scra
'
rus, Ibid . , p . 4 1 , 1855 .

FIM BR IA TUS, B rauns. D er untere Jura, p . 235, 1 87 1 .

L YT O C E RA S connucorrai
, N eumayr . Zeitschrift Deutsch. geo l . G esel l Bd . xxvn,

p . 893, 1875 .

connucorra
, T a te and B lake . Yorkshire L ias, p . 298, 1876 .

D iaynosis.
—Shell discoidal whorls round and slightly depressed, encircled w ith

from eighteen to twenty prominent
,
annu lar, undulating fimbriae, with erect lamellae ;

surface of the shell covered with transverse and longitudinal striae, which cross each

other and produce a successive series of small quadrate cellular depressions in the shell
texture ; whorls nearly evolute ; siphonal area convex aperture flattened at the sides .

D imensions— The figure is half the natural size . Transverse diameter 320 milli

metres width of umbilicus 1 26 mill imetres height of aperture 1 20 millimetres ;
transverse diameter of aperture 1 1 0 mil limetres .

D escription—This is a very handsome Ammonite, which sometimes attains consider
able dimensions. T he finest specimen I have seen is in the G eneva Museum, for which
it was purchased from a celebrated French collection of Upper-L ias fossils fromVerpilliere,
Isere . By the kind permission and aid of my friend,Monsieur P . de L oriol, I had a very

accurate delineation of this specimen, of the natural size, drawn by Monsieur Lunel, of

G eneva, and have reduced his figure one half natural size to come into the plate . H aving

failed to discover in any of our museums an English specimen good enough for delineation

in this work, I have had the French specimen drawn as a magnificent example of the

typical characters which this species exhibits and especial ly in the ornamentation of its

beautiful sculptured surface .

T he shell is discoidal and slightly compressed on the sides . T he whorls are round

and nearly evolute, so that the whole of the inner whorls are fully exposed . T he outer

whorl is encircled by eighteen annular undulating fimbriae, with erect, pointed lamellae

directed backward, the whole of the rest of the surface being covered with transverse

and longitudinal striae, which cross each other at right angles and evolve a consecutive

series of small quadrate or po lygonal cellular depressions, with raised walls, in the texture

of the shell . T he whorls are almost evolute, and the whole of the six vo lutions are exposed

in the fine specimen herein figured . T he siphonal area is round, and on it the elegant

sculpturing of the shell is well displayed . T he aperture is nearly round and only slightly

flattened on the sides. In the opening lies embedded in the matrix a Specimen of

H arp oceras bif rons, one of the leading shells of the Upper L ias, and indicating the zone to

which Lyt. cornucop ia belongs.
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T he sutural line is
'

extremely tortuous and followed with much difficulty ; it forms
three lobes and three saddles and some accessory parts. T he siphonal saddle is smaller than

the principal lateral lobe, and divides into two branches, each of which terminates l n trifid

folioles . T he si phonal lobe 1s much smaller than the principal lateral, and formed of two
nearly equal parts deeply divided in themiddle . T he pn nclpal lateral lobe forms two large,
highly-ramified branches (Pl . LXXIII, fig. which arise from a mu ltibranched stem .

T he outer lateral saddle is much smaller than the superior lateral lobe, its central stem

divides into two trifid folio les, with a central stem dividing them (fig . T he inner lateral

lobe is not half the size of the principal lateral, and its stem,
with

,

lateral twigs, divides into
two nearly equal-sized trifid terminal branches. T he auxiliary saddle terminates in three

folioles, and the auxiliary lobe is very short and divides into two long branches.

T he lateP rofessor A .

'

d
’
O rbigny had an opportunity of studying some young forms of

the shell, and his observation amounts to this that Lyt. cornucopia is very variable in

form according to the different states of conservation in which it is found, and the precise

age
'when it is examined a shell of the diameter of 25 to 30 millimetres is ornamented

w ith striae united into fasciculi, and each is separated from the other by a furrow .

L ike Lyt. fimbriatum it has, according to the age of the individual, prominent undulating
;

fimbriated -ribs. When the external layer of the shell exists there are small ribs
“

with

very prominent festoons ; when this layer is wanting the inner layer still retains feeble

impressions, the mould, however, only shows a surface altogether smooth .

Afinitics and D ifi erences .
—This species is closely related to M t. fimbriatum,

it has

the rounded whorls, prominent ribs
, and fimbriated margin of that species, but the

whorls are larger and more evolute, and the lobes and saddles are somewhat different.

L oca lity and S tratiyrap tica l P osition
—This Ammonite is collected from the Upper

L ias with H arp oceras serp entinum at Whitby and Runswick, and with Step hanoceras

annulatum, according to Prof. Blake, at Millington, Yorkshire . I have not met with it

the Midland C ounties, nor in any collection of Upper-L ias fossils derived from this

region, so conclude it is a rare form in the Midland district.

E oreiyn D istribution—Professor d
’
O rbigny enumeratesL igny,near Lyon ; Muhlhausen,

Grundershofen, Bas-Rhin ; Mende, L ozere ; Fressac, G ard ; Belvedere pres de St. Amand ,
C her ; C lapier, Aveyron ; C harolles, Sa6ne-et-L oire .

Monsieur D umortier 1 says A . cornucop ia
“ is one -of the most persistent and most

important fossils of the zone ; it is accompanied throughout by A . oif rons, and is

recognised of all sizes. T he mines of Verpilliere have yielded a great number of very

beautiful spemmens (P l . LXXIII an example), some of these were 400 millimetres in

diameter . T he test is well preserved, and does not appear to have suffered the least

alteration in its form.

”

1 E tudes P al éont . sur les Dépfits Jurassiques du Bassin da Rh6ne,
’
tom. iv, p . 1 13, 1874 .
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it has four lateral branches on each side, which augment in size from without inwards,
the terminal branch is the largest and bifurcated . T he siphonal saddle is as large as the

principal lateral lobe, and terminates in eight folioles, fouron each side, which are nearly

the copies of each other . T he principal lateral lobe is almost symmetrical in structure,

there are two short branches on each side of the stem near the base, and two large terminal

branches, which bifurcate and trifurcate in their terminations, and are deeply divided

by a small accessory saddle . The lateral saddle nearly resembles the siphonal in

magnitude, structure, and symmetry . The inner lateral lobe is about half the size of the

principal ; the stem has two short lateral processes on each side
,
and the summit divides

irregularly into three branches. The inner lateral saddle is much smaller than the

outer lateral saddle, and terminates in three folioles. T he auxiliary
'

lobes, three in

number, are small and unimportant.

Afi nities and D if erenccs .
-This Ammonite appears to vary very little at different

periods of growth, preserving nearly always the same form. Some specimens, however,
are more convex and compressed than others ; a few have the thickest portion of the shell

near the umbilicus, from whence the shell isb evelled away towards the siphonal area
,
and

the body-chamber then assumes a somewhat triangular form . I have large specimens

of this from the L ias ofWasseralfingen, which strongly resemble the large forms obtained

from Frocester H ill ; in other varieties, as in the type fossil, a very fine moul d,
figured by Z ieten,

Verstein . Wiirtemb .
, tab . lxviii, the whorls are more curved and

inflated than is the case in the beautiful specimen I have figured in PI. LXXIV, figs . 3— 5 ,

in which the bevelling away of the shell between the side wall and the umbilical suture

is very well shown, as well as the suture-line 0 11 its sides.

L oca lity and S tratiyrap ltica l P osition .
—I have collected this Ammonite from the

hard argillaceous shales at the base of the yellow sand above the A lum Shale at Blea

Wyke , near Robin H ood ’s Bay, Yorkshire, associated with H arp oceras variabile, H .

insigne, and I I . striatulum,
and other fossils of the Jureuse-zone . In G loucestershire I

know it only from the Ammonite bed of the L iassic sands at Frocester H il l .

Foreign D istribution—P rof. Quenstedt has shown the importance of this zone of the
Upper L ias in Wiirtemberg and Swabia ; Prof. L eonhard in Baden ; Profs . Strombeck,
Ewald, and C redner in North G ermany in many localities. P rof. R . L epsius has described

the Jurensis-Mergel in L ower E lsace ; M . T erquem nearMetz,Moselle M . H . H arté near

Bayeux . In addition Thouars, D eux-Sevres ; Verpilliere and St. Quentin, Isere ; C harolles,
Safine-et-L oire ; Mont d

’

or, near L yons, Saint-Romain, St . FortunatgP oleymieux, R hfine ;

Semur, C fite d
’

O r ; Saint-Ju lien, C harlieu and Uhrweiler-Selzbrunnen, Bas-Rhin, may

be cited as localitieswhere this shell has been collected, and where the Zone of Lytoceras

Jureuse is developed . I have given the geographical distribution of this zone of life in

Europe somewhat in detail as it has been much misunderstood by English geologists,
and has not received the consideration to which it is entitled from students of Jurassic .

geology
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L Y T O C E R A S H I R C I NUM
, S c/zlotl eim. P l . LXXV,

figs. 4—7 P l . LXXVI, fig . 6 .

AM M O N ITE S Knorr . Sammlung von M erkwurdigkeiten, pt. 1 1,

pl . i, figs . 1 , 2 ; pl . A , fig.

AMM O N ITE S n rncrnus
, S chlotheim. P etrefaktenkunde

,
N o . 1 9, p . 72, 1 820 .

D e H aan . Ammonit. et G oniatit. , p . 130, 1 825 .

I N TE R RUPTUS, Z ieten . Verstein . Wiirtemb . ,
tab . xv, fig . 3, 1830 .

O BL IQUE IN TE RR UPTUS S ckubler in Z ieten . Ibid . , tab . xv, fig . 4 , 1830 .

G E RM A N I I
, d

’
orbigny . P al . Franc/2 , T er . Jurass. , p . 320

,

pl .

H I R C I N US, Quenstedt. Floz gebirgeWiirtemb . , p . 273 , 1 843 .

C ephalopoden, p . 1 03, tab . vi
,
figs.

10 a , b, c, 1 849 .

G iebel . Fauna der Vorwelt, Bd . iii, p . 402, 1852 .

Opp el . Jura Formation , p . 254, 1 856 .

L E C KE N BY I
, L ycett. C otteswold Hills Handbook

, p . 1 23
,

pl . ii, fig . 7, 1 857 .

H I R C IN US
, Quensted t . D er Jura

, p . 280, tab . 40, figs. 3—8,
1858 .

B rauns . D er Mittlere Jura, p . 1 03, 1869 .

D umortier . Depfits Jurassiques, tom . iv
, p . 1 1 7,

1 874 .

L YT O C E R A S H I R C INUM
,

N eumayr . Zeitschr . D eutsch . geol . G esel lsch .
,
Bd.

xxvii, p 893, 1875 .

G E R M AN I I
,

T a te and B lake . Yorkshire L ias, p . 298
,
1 876 .

D iagnosis
—Shell discoidal, compressed, not carinated whorls one-third involute,

fl attened on the sides, narrowing and rounded at the siphonal area ; shell w ith smal l
,

annular
, oblique ribs, interruptedly sulcated with twelve to fourteen marked constrictions,

which are deepest on the siphonal area ; umbilicus widely O pen ; aperture oval .

D imensions.
-Transverse diameter 6 0 millimetres ; w idth of umbilicus 1 8 milli

metres ; height of aperture 25 millimetres.

D escription— This Ammonite is nearly always found in England as a mould (P l .
LXXV, figs. 4— 7) and seldom has any shell preserved . T he

“

mould is discoidal
, com

pressed, the sides convex and flattened, the siphonal area narrow and extremely convex
, but

not carinated . When the shell, which is extremely thin, is preserved (Pl . LXXVI, fig . 6 )

it is ornamented with numerous delicate O blique striations or fine costae ; and on the

last whorl there are about twelve to fourteen Oblique sulcations, which were occupied by

prominent ribs that extended beyond the intermediate costae . T he sulci are deeper and

more marked on the siphonal area and, as they approach the aperture
, the constrictions

are very deep in the two outer whorls ; but are absent in the inner ones
, and they

likewise disappear in the O ld shells. The spire is formed of six very narrow cylindrical
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whorls, which are about one-third involute. T he aperture is oval or O blong, convex at

the sides, tapering towards the area, and slightly grooved by the return of
'

the spire .

T he sutural line is simple, and forms very symmetrical lobes and saddles. T he siphonal
'

i

lobe, almost as long and wide as the principal lateral, is furnished on each side with
three points

,
and one branch with four. T he siphonal saddle terminates in two unequal

folioles, of which the external consists of three festoons and the internal O f two . The

principal lateral l obe divides into two terminal branches, of which the external is the
larger . The lateral saddle terminates in one large external and two smaller internal
festoons q the three other

‘

smal l auxiliary lobes decrease in size from without inwards .

Afi ni ties and D ifierences .
—The number of the large ribs which occupy the sulca

tions varies
'

from twelve to fourteen, they resemble the annular fimbriae seen on Lyt.

ftmcriatum. T he intermediate oblique annular ribs in French specimens, according to
d
’

O rbigny
’

s figure,
'

are in general extremely small, whilst in G erman forms, according to
Z ieten, they are larger (P l . LXXVI fig . When the shell was complete this

Ammonite must have had a very elegant form. When the shell is absent, as is

almost always the case in English specimens, the mould is smooth, with deep, wide,
smooth constrictions on the outer and first inner Whorls.

When the shell attains the diameter of seventy millimetres, according to d
’

orbigny
,
it

loses its ribs and sulci entirely, and becomes altogether smooth ; the whorls then are very
large and always much inflated, and very unlike the inner whorls of the shell .

This Ammonite, by its periodical interrupted constrictions in middle life, manifests

affinities with Lyt. fimbriatum and I/yt. cornucop ia ; it differs from both, however, in

having deep permanent sulcations on the mould, which are

'

absent in these species ; the

suture-line likewise is much less complicated, and the whorls are compressed and never

cylindrical . A perfect specimen of this fossil would display one of the most beautiful

Ammonite structures with which I am acquainted, but the extreme thinness of -its

delicate shell, w ith the small amount of involubility in the whorls, renders it one of the

Ammonite gems O f the L ias formation . It resembles Lyt. torulosum (P l . LXXVI, fig . 5)

in general form,
but differs from that species by its recurrent constrictions.

L ocality and Stra tzyrapli ica l P osition—I have collected several fragments from the

Jureuse—bed at Frocester H ill ; and Prof. Blake reports a single fragment from Blea

Wyke, Y orkshire C oast, associated with H arp oceras striatulum. T he specimen figured

P l . LXXVI, fig . 6 , is from G ermany .

Foreiyn D istribution
—Schlotheim collected his numerous examples from the Jurensis

Schicht at
.

Aschach, north-east of Amberg,

l

in the Oberpfalz Z ieten
’

s examples came

from G ross-Eislingen and Wasseralfingen it has been collected likewise from the same

zone at A ltdorf, H einingen, Uhrweiler, and Muhlhausen . D
’

O rbigny states that this.

Ammonite was collected from the uppermost beds of the Upper L ias of the C harolles,
Safine-et-L oire ; in the environs of Salins, Jura ; at Villenotte, near Semur, C ete-d

’

O r ;

and at Verpilliere, Isere .
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fimbria tum,
but it is distinguished from that and other congeneric forms by its large

convex ribs and deep valleys, and by the well-defined striations which adorn the convex

surface of the ribs, whilst it wants the longitudinal striae that are seen on the shells of

Lyt. fimériatum and Lyt. cornucop ia ; it is evidently a well-marked species O f the

group to which it belongs.

L ocality and S tratiyrap li ica l P osition—I have only seen fragments of a mould referred
to this species in connection with the H arp . op alinum-bed at Frocester H ill, C hideock

H ill, and Burton-Bradstock, near Bridport, D orsetshire, associated with H arp oceras

op a linum, T uréo cap itaneus, G ervillia lata , R liyncfionella cynocep lzala . This bed forms a
thin stratum,

rich in many well-preserved specimens of these mollusks .

Foreign D istriéution .
—The Torulosum-zone is very well exposed in many parts of G er

many the type specimen of Lyt. torulosumwas found at S tufenberg . P rofessor Quenstedt

collected it at G omaringen , Aselfingen, and Wutz ch . I n the vicinity of Kloster Banz a

considerable number of the leading fossils O f this zone have been collected, and many of

them were figured in G oldfuss. It has been carefully described by P rofessor L epsius in

his Unter Elsass.

’ This zone is found in many of the D epartments of France , as Jura

and D oubs ; M ilhau, A veyron ; L ozere ; at St. Quentin and Verpilliere
,
Isere and in

the Sarthe and C alvados.

Family .
—LYT O C E R AT ID /E—continuecl .

G enus V—P H YL L O C E R A S , Suess , 1 865 .

Shell discoidal, highly involute, w ith delicate sculpture sometimes supporting con

tractions or elevations, or having the shell covered with fine striae, which describe graceful

curves inclined towards the aperture . Body-chamber short ; aperture simple, with

lateral or aural processes
,
directed forwards suture-line highly tortuous, forming eight or

nine lobes on each side of the mesial line ; saddles bladder

shaped, with well-rounded terminations ; body-chamber w idely

expanded and fan-shaped, with undulating radii, as seen in

P /iylloceras li eterop ltyllum, Sow . (fig .

P rofessor N eumayr distinguishes in the Dogger and Malm

four subgroups, of which the following are the types —1 .

P /lyll . heterop hyllum, Sow . 2 . P lzyll . tatricum, P usch ; 3 .

P /lyll . cap itanei, C atullo 4 . P liyll . ultramontanum, Z ieten .

Fro . 1 94 .
—P lay l loceras keter 0 This genus first appears in the Trias, where we find P /iyll .
p hy l lum’ sow '

debile, H auer,P lyll . desp ectum,
M ojs.

, P /lyll . M ojurense,Q uenst. ,
P /tyll . occultum, Mojs. , P ity ll . pumilum,

Mojs. , P fiyll . inualia
’
um

, Mojs.

In the Middle L ias . appear P fiyll . L oscomci, Sow. , P ityll . Buvignieri, d
’

O rb P /iyll .

Z etes, d
’
O rbig .
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In the Upper L ias P lzyll . lieterop fiyllum, Sow P lyll . subcarinatum, Young.

In the Oxfordian we find P /iyll . tatricum, P usch P /zyll . viator, d
’

O rb P fiyll .

fl omma irei, d
’

O rbig. P /iyll . Z iynodianum, d
’O rbig .

In the C retaceous rocks we find P /iyll . su6alp inum, d
’

O rbig.
,
P /iyll . Vellida

’
, d

’

O rbig .

and P rofessor Waagen has figured and describedr several interesting species closely allied
to European forms from the Upper-Jurassic rocks of Kutch, Western India.

PHYL L O C E R A S L O S C O M BI , Sowerby . Pl . X L , figs. 4, 5 .

AMM O N I TE S Loscone r, S ow .

“

M ineral C onch . , vol . 11, pl . 183, 18 1 7

G L O BI T E S H aan, Ammon . et G oniatit . , p . 147, 1825 .

AMM O N ITE S d
’

orbigny . P al . Fran9. ,
T er . Jurass. , p . 262,pl . 75, 1842 .

L O S C O M BI I
, M orris . C atal ogue of British Fossils, p . 1 73 , 1 843 .

H E
'
I
‘
E R O PHY LLUS N UM I SMAL I S, Quenst. C ephal . ,p . 100, tah . vi, fig . 5 , 1849 .

Opp el . M ittl . L ias, p . 48, tab . ii, fig . 9,

1856 .

L O S C O MBI
, Oppel . Juraformation, p . 162, 185 6 .

D umortier . Depfits Jurassiques Bassin du RhOne, t. iii,
p . 78, 1869 .

P HYLL O C E RA S N eumayr . Z eitschr . D eutsch . geol . G esel l . , Bd . xxvn,

p . 903, 1875 .

T ate and B lake. Yorkshire L ias, p . 296
,
1 876 .

D iagnosis
—Shell very thin, discoidal, compressed ; whorls wide, four fifths involute ;

sides flattened and slightly convex, covered with delicate, transverse, biflexed striae which,
on passing over the narrow, round siphonal area, develop prominent folds aperture
Oblong, widest near the spiral suture umbilicus narrow, exposing the inner whorls.

D imensions—Transverse diameter 140 millimetres width of umbil icus 20 milli
metres depth of the last whorl 75 millimetres ; height of aperture 70 millimetres ;
transverse diameter 33 millimetres.

D escrip tion .
—This beautiful shell is a very characteristic fossil of the G reen Ammo

nite-bed,
” Middle L ias, near C harmouth . It is here nearly always found firmly em

bedded in the matrix, so that a correct outline of the shell is seldom obtained . T he

specimen I have figured is one of the finest I have seen . T he shell is extremely thin

and lustrous
, of a discoidal figure, and covered with delicate striae on the body-chamber,

and w ith small, biflexed ribs on the inner whorls. T he
.

shell is thickest around the spiral

suture near the umbilicus, and some specimens have likewise an elevated ridge or longi

tudinal carina rising about the middle of the height of the whorl ; from this elevation

proceed a number of oblique striae which extend backwards towards the area. In the two

best specimens I possess the longitudinal carina and the oblique backward-directed striae,

1 1 . Palaeontologia Indica,
’
Ser . ix. 2 . (Jurassic fauna of Kutch) p . 25, ple. v—vn, ix, 1875 .
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are very plainly visible . None of the shells I have examined have the suture-line pres

served ; and, as P rof. d’O rbigny had examples showing this character, I give the

chief points ofhis description . T he septa are symmetrical, divided on each side into six

lobes and saddles formed of unequal parts. T he siphonal -lobe is much shorter than the

principal lateral lobe, formed of three branches, of which the terminal one ends in three

twigs. T he siphonal saddle is as large as the principal lateral lobe, and terminates in five

oval, spatuliform leaves. The principal lateral lobe is long and ornate ; it has three

branches without and two within
, all very unequal . The second lateral has much the

same figure as the principal lateral, but does not attain to one half its size . T he three

auxil iary lobes have irregular branches, and the three auxiliary saddles terminate in oval

leaflets.

D ’orbigny likewise Observed that A . L oscomoi is a very variable
“

species. T he

mould is in general smooth, nevertheless some specimens are found, considered to be the

young of this species, with slightly marked transverse constrictions very closely approxi

mated .
_
It is, perhaps, one

,

of the forms which exhibits the most marked variation

at different ages. Up to the diameter of 5 millimetres its whorls are only one half

involute, the umbilicus is very
'

wide, and the shell ornamented transversely by a spiral

revolution ofsix, deep , transverse, O blique constrictions. These constrictions and this form

continue for a longer or shorter time in different individuals sometimes the constrictions

disappear and the whorls enlarge up to the diameter O f 8 millimetres, although in others

this state continues up to the diameter O f 20 millimetres this is the extreme limit Observed

in which the shell preserves the ornamentation of youth . Terr . Jurass. , tom. i
,
p . 265 .

M . D umortier found a fragment O f this species 1 90 millimetres in diameter at

Mazaugues, Var ; which carried its lobes up to the last extremity, proving that it had
attained to much larger dimensions . T he shell was in part preserved, and permitted

him to see the small lines radiating very equally and regularly and forming an elegant

ornamentation ; these lines, slightly flexed, are strongly inclined forward, and afterwards

describe a round sinus on the area where they preserve all their value Depfits Juras
siques,

’ tom. iii, p .

Afi nitics and D ifi
'

erences.
—This species, both in

_

its form and the structure of the

suture-line, closely resembles the P lylloceras l cterop fiyllum ; it is readily distinguished

from that species by its open umbilicus, the structure O f the lobes, and by the siphonal

lobe being formed of single elements, whilst in P fiyll . neterop tyllum they are in pairs.
L ocality and S tratigrap fiical P osition—This Ammonite is a leading Moll usk of the

G reen Ammonite-bed, the zone of Aey . D aua n
'

in the Middle L ias. I have it in the

same zone from Thackwell ’s brickfields, L eckhampton, and Professor Blake reports it
from the same horizon in Robin H ood’s Bay and H untcliff, Yorkshire, where it is rare .

In France it has been collected in the Middle L ias which it characterises at C outards
and near SaintAmand, C her. Mulhausen, Bas-Rhin Vieux-P ont and Bayeux, C alvados ;
Venavey, near Semur, C fite-d

’

O r ; Saint H élene, Saone-et-L oire ; Mazaugues, Var.
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irregular, both as regards the size and number of their folioles. T he auxiliary lobes are

placed at irregular distances apart and decrease in magnitude towards the innermost lobe
,

which is quite rudimentary.

Afi nities and D rfierencea— P hyll . Buciynicri very much resembles Amm. lyna
’

,

d
’

O rb . ,
in its compressed, extremely involute shell, with its almost occluded umbilicus,

and in the style and structure Of the suture-line but though it wants the festooned carina,
and has a narrower umbilicus than Amm. lynx , the affinities are very close indeed .

L oca lity and S tratigraphica l P osition—This species is marked on the ticket, B elem

nites-acutus zone, Ballintoy . I have a small specimen of this species, 5 millimetres in

diameter, which exhibits all the characters O f the large and m iddle specimens. So it

appears to retain its specific form through life, the only difference I detect is that the

young shell is proportionately thicker and its siphonal area rounder than in the large

figured example with its subcarinated area. The figured specimen belongs to the Belfast

Museum.

PH YLL O C E R AS Z n'rns, d
’

O rbigny, P l . LXXVII, fig . 1— 3 .

AMM O N I TE S H E TE R O PHYLLUS AM AL T H E I , Quenstedt. C ephalopoden, p . 100, pl . 6, fig .

d
’

orbigny . P rodrome de Paléontologie, étage
9, N o . 55, 1849 .

H ere RO P HYLLUS AM ALT H E T, Opp el . D er mittlere Lias S chwabens, p .

1853 .

S tuder . G eol ogic der Schweitz , t. 1 1
, p . 36,

1853 .

Von H auer . C ephal opoden N ord-est Alpen ,

p . 5 6, pl . xviii, figs. 1 , 3 , 1856 .

Opp el . D ie Juraformation, p . 1 69, 1856 .

D iagnosis
—Shell compressed, discoidal , highly involute ; umbilicus small, narrow,

Open, exposing the inner whorls. Shell very thin, marked with delicate hair-like lines,

all inflected forward sides flattened, smooth siphonal area round lobe-line very

tortuous, developing from nine to eleven lobes.

D imensions—The figured specimen : transverse diameter 1 80 millimetres ; height of

the last whorl at aperture 1 00 millimetres ; greatest width near the spine 45 millimetres ;
width of umbilicus 20 millimetres. A larger specimen in my collection measures as

follows transverse diameter 294 millimetres ; height of last whorl at aperture 1 70 milli

metres ; greatest near spire 90 millimetres width O f umbilicus 30 millimetres .

D escrip tion
—The H eterop hyllidm form a remarkable natural group closely related to

each other by form and structure, differentiated, however, by fairly-marked specific
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characters. P rofessor Quensted described these Ammonites as one species, and named

what he considered their varieties by the zones in which they w ere found , hence we have

P hyll . heterophyllus numismalis P hyll . L oscomhi, Sow . , P hyll . heterophyllus ama lthei

P hyll . Z etes, d
’

O rbig .
, P hyll . heterop hyllus P osidonia

D Z P /iyll . heterophyllus, Sow .

P hylloceras Z etes has a discoidal shell, much compressed and extremely involute, the
last whorl enveloping nearly the entire disc . T he sides are flat, and gently bevelled

toward the siphonal area, which is narrow and round ; the greatest width of the

disc being around the umbilical elevation . T he shell is extremely thin
,
and sculptured

w ith very fine lines of growth, which are straight on the inner and gracefully bi-flexed

on the walls of the body-chamber . T he siphonal area is narrow and smoothly rounded,
and the small syphon lies immediately beneath the shell (fig . where the longitudinal

line indicates its position . T he umbilicus is narrow from the extreme involution of the

spiral, which envelopes four fifths O f the lateral surface of the whorls (see fig . T he

suture-line is extremely complicated, but very beautiful in its tracery, forming nine lobes

in its varied convolutions. T he siphonal lobe is short and wide, having four lateral

branches on each side, the innermost is small, the second and third have several

branches, and the fourth or terminal one ends in two lanceolate twigs. T he siphonal

saddle is w ider than the siphonal lobe, and ends in numerous folioles
,
which are larger

on the inner than on the outer side of the saddle, from the root of which supple

mentary lobules arise (see fig . T he principal lateral lobe is very large, being much

l onger and w ider than the siphonal, it has an arborescent appearance, having a

thick stem with two lateral branches on each side, after which it bifurcates
,
and gives

O ff two longer branches, the external branch bends over towards the siphon and sends

o ut six branches, three long, extending into the siphonal saddle, and three smaller,
b ending towards the inner side . T he inner terminal branch divides into two branchlets,
which send out lanceolate terminations. T he outer lateral saddle is long and narrow,

and terminates in from six to eight long, narrow folioles. T he inner lateral lobe is about

the same length, but much narrower than the principal lateral, and composed of a central

stem w ith five lateral branches on each side and a long terminal branch
,
each dividing

into lanceolate points, having a style of incision much resembling the principal .

T he inner lateral saddle is much shorter and narrower than the outer lateral saddle
,
and

terminates in three branched folioles ; there are six auxiliary lobes, which much resemble

e ach other in structure in having a solid stem w ith a number O f sharp lanceolate lateral

and terminal branches. T he lobes diminish in length and w idth from without inwards,
and the six auxiliary saddles have their sides foliated nearly after the same fashion .

T he extremely complicated suture-line of this species produces one of the most

beautiful foliated structures that I am acquainted w ith in Ammonites a portion

is delineated in fig . 3, and is beautifully drawn in Quenstedt
’
s C ephalopoden,

’
tabl .

'vi
,
fig . 1 .

Afi nities and D ifierences.
—This species very much resembles P hylloceras hetero
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phyllum, Sow . , found in t he Upper L ias O fWhitby ; the following differences I have
long observed after a careful comparison Of many good examples with each other

l st. The shell is much more compressed in P hyll . Z etes than in P hyll . heterop hyllum.

The sides are much flatter, and the siphonal area narrower .

2nd . T he umbilicus is wider in P hyll . Z etes, and permits all the inner Whorls to be

seen
,
Whilst in P hyll . heterop hyllum the umbilicus is almost occluded .

3rd . T he suture-line consists O f a much more angular tracery, a finer subdivision of

the parts of the lobes, and much smaller folioles in the saddles than what we O bserve in

P hyll . heterop hyllum. Any one in the habit of studying these shells has no difficulty in

deciding on the species from an examination of the suture-line alone . In figs. 3 and 4

I have given accurate drawings of the suture-line in the two species for comparison .

4th . The lines O f growth on the
‘

shell aremore marked in P hyll . heterop hyllum, and the

wonderful fan-like folded expansion of undulating ribs, which I have for the first time
delineated in PI. LXXVIII, fig . 1 , and which characterise the body-chamber of P hyll .
heterop hyllum have not yet been O bserved in any

'

of the fine examples of P hyll . Z etes

hitherto collected .

L ocality and S tratigraphical P osition—My specimens of P hyll . Z etes were O btained

from the Amal . sp inatus
-bed at South P etherton, Somersetshire, and from the same

horizon at G rettan,
G loucestershire . In Swabia, according to D r . Oppel it is found at

Breitenbach, with Am. amaltheas yiyas, and in a rich pyritic bed at Bachs, and near

Sondelfingen in the Baling region . Von H auer obtained his fine example from the

dark red limestone O f E nz esfield, North-eastern A lps. Studer reports many localities

in the Bernese A lps of Switzerland, where he has found this species ; and Meneghini

collected a specimen in the Upper L ias of Sibilla and a broken fragment at Spezzia .

D r . Oppel collected one specimen fromthe Middle L ias of Normandy . Its lobes are
so different from those of the true P hyll . heterophyllum, Sow . ,

that he was convinced

a separation from that species was necessary, and this he carried out in his ‘ Jura
formation,

’ p . 1 69 .

P HYLL O C E RA S H E T E R O PH YLL UM , S owerby .

AMM O N I S com m
,

navrrmrns,

AM M O N I TE S nnrnnornr rw s,

N aurrLus Wnrrnrnnsrs,

GL O BI T E S nnranornxnw s,

AMM O N I TE S

P l . LXXVII, fig. 4 P l . LXXVIII , figs. 1 , 2 .

M artin L ister . Synops conchyliorum, (E dit. alt.)
tab . 1 049, fig . 24 . 1770 .

J. Ba ler . O ryctogr . noric .
, p . 60, tab. ii,fig . 1

,
1 708 .

S owerby . M ineral C onchology, pl . 266, 1820 .

Young and B ird . G eol . Yorkshire C oast, P l . x l ix,

fig . 1 , 1822 .

H aan . Ammon . et G oniat. , 148, 1 825 .

P hill ip s. G eology of Y orkshire, pl . xiii, fig . 2, 1829 .

H artmann. Versteiner. Wiirtemb . , p . 2 1 , 1830.

Buckland . Bridgewater T reatise,pls. 38, 39, 1836 .



https://www.forgottenbooks.com/join


426 THE L IAS AMMONIT ES

specimen under notice . T he two fragments which I have examined appear to
'

indicate a

much larger total development. T he reason which prevents us from attributing this fossil
to the vegetable kingdom is the thickness of the body, which is from two to three milli
metres, and which seems to diminish on leaving the base O f the fan . Ought we to regard
it as a fragment of the test of an unknown Ammon ite O f very large size ? This extract

from the Work of so good an observer proves the importance of having found the body
chamber in sitzl , thus settling -the-question O f its true nature . D uring a visit I paid some
time ago to the WoodwardianMuseum, C ambridge, I found a portion of a very large
fan O f this shell, which was then unknown to the museum authorities. This I identified
and described, and it has now passed out of the unknown into the region ‘ of known fossils.

The shell is somewhat compressed, and uncarinated, with a narrow umbilicus nearly
hidden . The spire is composed of very involute whorls, which almost entirely embrace
the preceding ones ; and the whorls, which are always

“

oval, rounded;
i

and compressed, have
their greatest W idth at the inner third near the Spire, and they are especially wider here
than at the entire half of the shell . T he sides O f the shell and area are covered with
fine radiating lines which curve gently forward towards the aperture (Pl . LXXVIII, fig .

T he size of the lines varies w ith the age of the shell ; in youth they are extremely narrow,

but in the middle-aged shells they becomemore and more developed . As O ld age advances

the body-chamber of this grand shell (P l . LXXVIII, fig . 1 ) assumes a fan-like structure,

in consequence of the lines being grouped into bundles of fasciculi, which radiate outwards
in gentle fl exures from the umbilicus to the siphonal area, in elegantwaved undulations, as

Shown in our plate of this fine specimen, now in the British Museum, reduced one

half the natural size . I t will be noted that the mould behind the suture-line 1s entirely
smooth, whilst in front of that line it develops the undulating folds which produce the fan

shaped structure seen in the body-chamber of this magnificent specimen, and which I

believe up to this hour 1S quite unique . T he radiating undulations appear to exist on the
body-chamber only inasmuch as 0 11 the moulds of the chambered portions of this fossil

w e fail to observe those radiating depressions which constitute so important a character in
the body-chamber of this remarkable C ephalopod .

T he suture-line forming the lobes is extremely complicated, and formed of single parts

(P l . LXXVIII, fig . The siphonal lobe is shorter, but as wide as the principal lateral,
and ornamented on each side with two branches, the inner being small, the outer much
ramified . T he Siphonal saddle is wide, and terminates in five large, oval, unequal leaves.

T he principal lateral lobe is very large, and provided on each side with three

ramified branches, and a long terminal branch divided into three wide foliations the

lateral saddle, longer than the siphonal, terminates in six unequal leaves, the three

internal leaves being smaller, whilst the three outer ones have large oval folioles which
make conspl cuous figures on the mould ; the inner lateral lobe resembles the principal

lateral in structure, but is not more than
'

two thirds the size O f the principal ; the first
and second auxiliary saddles are formed of five folioles, the others O f only three . The

‘
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auxiliary lobes all preserve the same form,
but become less and less complicated as w e

trace them from ‘

Without inwards. When We describe a radial line from the digital

points O f the siphonal lobe to the digital points of the auxiliaries, it touches the points
of al l the others, and cuts the terminal branches of the principal lateral . T he near

approximation of the chambers, and the great development of the suture-line, produces on
the surface O f themould of this Ammonite a number O f figures which are as difficult to
trace out as they are beautiful to behold .

P rofessor d
’

O rbigny had an O pportunity of examining several young forms of this
species, and stated that a shell ten millimetres in diameter had absolutely the same form
and the same lobes as the adult, and was entirely smooth, and that it did not acquire
striae until it had attained a diameter of from twenty to thirty millimetres.

T he mould is always entirely smooth . When the inner lamina ofthe shell was preserved

he remarked that striae were only S lightly visible, but when the external layer of the shell

existed the striae were well shown .

1

T he late Mons . D umortier53 O bserved O f this Ammonite “
that the veritable A . hetero

p hyllus, Sow . ,
is very different to the A . Z etes of the Middle L ias. The specimens O f

large size from Verpilliere, Isére, are remarkably beautiful , both as regards their well

preserved forms as well by the perfection of the details of their ornaments and again
,

upon some examples of moderate size we remark from six to seven radiated depressions,
very slight upon the last whorl, but which terminate upon the siphonal contour by a

round prominence and form a sinus in front. A s all the other characters remain unaltered

this peculiarity is to be considered as an accidental variety of A . heterop hyllus .

” Thiswas

doubtless a mould of the fan-like portions of the body-chamber which had lost its shell,
whilst the fragments which D umortier figured as corp s dc nature inconnue were in fact
the shell of the fan without the mould on which it rested .

Afi nities and D ifi
‘

erences .
—In the Jurassic rocks we find five species of Ammonites,

which may all be referred to the group H eterop hyll idce . 1 st. P hyll . L oscomhi of the

Middle -L ias, w ith , a large umbilicus, without ribs in early life, and the suture forming

lobes. 2nd . P hyll . Z etes, d
’

O rbigny, from the Middle L ias (the Amal . sp inatus-zone)
distinguished from P hyll . heterbp hyllum by more compressed whorls, a wider umbilicus, and
a different suture-line . 3rd . P hyll . heterop hyllum,

the type of the group, which has just
been described in detail . 4th . P hyll . C alyp so, from the Upper L ias, distinguished by the

five flexed éontractionsObserved on the last whorl of the spire . 5th . The P hyll . tatricum,

P asch , from the L ower Oxfordian,
w ith six to eight bent constrictions of the outer whorl,

which is very involute and covered w ith a thick '

shell finely sculptured, with minute strim.

A ll these Jurassic H eterop hyllidae are very distinct from othermembers of the same natural

family which are found in the C retaceous formations .

L ocality and S tra tigrap hica l P osition,—P hylloceras heterophyllum, Sow . , is found in

1 Pal éontologie Francaise, T err . Jurassiques,
’
tom. 1, p . 340, 1842.

2 DépOts Jurassiques du Bassin du Rhene,
’
tom. iv, p. 105, 1874.
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the . Upper L ias - at Whitby and Boulby, in Yorkshire ; Lyme Regis, D orsetshire

D umbleton and A lderton, G loucestershire . T he Whitby specimens are by far the most.

beautiful and best preserved .

Foreign D istrihution .
- In France it has been collected at Fontaine-E toupe-Four,

C roiselle,C alvados ; C harolles, Sa6ne-et-Loire ; Thouars, D eux-sevres _
C heville, Sarthe

A vallon, Y onne ; S emur, C Ote-d
’

O r ; Mende
, L ozere ; Verpilliere, Isere Saint-Rambert

Ain G undershofi
’

en
, H aut-Rhin .

L uaemhoury .
— In the Marnes de G rande C our .

I n G ermany
—In the P osidonomyen

-schiefer of A ltdorf, Bavaria, B01], and.

Wurttemberg.

PH YL L O C E RA S SUBC AR I N ATUM , Youny and B ird. P l . LXXXI, figs. 1 , 2, 3 .

N A UTILUS SUBC AR IN A TUS
,

AMM O N ITE S

PH YL LO C E R A S SUB C A R IN ATUM ,

D iagnosis
—Shell discoidal

,
extremely involute, inner volutions nearly concealed,

outer whorl one-half the diameter O f disk ; sides convex, inflated, covered with straight or

slightly flexed obtuse irregular radii
, obsolete near aperture ; striae very numerous,fine,

annular, irregular, diverging ; siphonal area wide, with central ridge, and two flattened

bands on each side ; umbilicus, narrow and deep . Aperture ovate, widest at the spiral

border and bevelled away towards the area .

D imensions.
—Transverse diameter 1 00 millimetres ; breadth of area 18 mill imetres

height of aperture 50 millimetres ; width of whorl at the aperture 40 millimetres ; width
of umbilicus 1 5 millimetres.

D escription—P hylloceras suhcarinatum has been long known to the Y orkshire
naturalists, and is remarkable for its dissimilarity from other congeneric forms still this

Y oung and B ird . G eol . Y ork . C oast, p . 255, pl . xi l ,

fig. 7, 1 822 .

P hillip s. G eol . of Yorkshire , p . 1 67 ,pl . xiu, fig . 3, 1835

S imp son. M onogr . on Ammonites, p . 8, 1843 .

M orris. C atalogue of British Fossils, p . 145 , 1843 .

C atul lo . Ammonit. delle A1ps.Venete,pl . 13, fig . 3, 1846

B rauni. Index Palaeontologicus, p . 60, 1848 .

G iebel . Fauna Vorwel t, Bd . iii, p . 747, 1852 .

M orr is. C atalogue of British Fossils, 2nd cd .
, p . 295 ,

1 854 .

Opp el . Die Juraformation, p . 25 1 , 1855 .

S impson . Fossils of Yo rk . L ias, p . 37, 1855

G uembel . Beschr . d . Bayr . Alpen, p . 474, 186 1 .

Oppel . Pal éontol . M ittheilungen, p . 140, pl . 44, figs ,

1 , 2, 1 862.

T ate and Blake . Yorkshire L ias, p . 297, 18 76 .
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Familyf—AE G O C E RAT ID 213—continued .

G enus VI—H ARP O C E RAS
,

-Waayen, 1 869 .

Family
—FAL C I F-E R I , Von Buch

,
1832 . Family

—D rscr srvn 1852 .

d
’
O rbigny, 184 1 . Fancrnnnr, G iebel, 1852 .

FA L C I FE R E N , Quenstedt, 1849 . S eebach, 1864.

T he Falciferi of Von “

Buch have long been recognised as a remarkable group of Am

monites, which have undergone several changes of nomenclature, still all authors agree on

the special
.

characters On which they were Originally described and figured forthe first time

i n the Ueber Ammoniten .

’

T he external outline of their shells is of various forms, the

ventral area is always keeled with a round or angular border ;
the sides of the whorls are ornamented with elegant falciform rib

of various degrees of . thickness. T he aperture of the shell is in

general sickle-shaped, with lateral auricles and a long, pointed

ventral process, as seen in one of the typical forms, H arp oceras

serpentinum, Reinecke (fig. T he body-chamber is from one

half to two thirds the length of the whorl . T he Suture-line is mode

rately ramified . The siphonal lobe is in general short and bifurcate,
I G -

p

l

eg
‘

t

l

zfi
a

figggzmser with divergent branches, and always shorter than the principal

lateral lobe, which is usually largely ramified ; the inner lateral

lobe is much smaller than the principal, and succeeded by several still smaller auxiliaries.

T he Ap tychus is thin calcareous and bivalved, with a shelly coating and several longi
tudinal folds, as seen in H arpoceras L euisoni (P l . LX I, fig.

When the shell is preserved the radii on the sides of the -whorls in many species are

in the highest degree fine and delicate, as in H arp oceras opa linum. I t is the

external lamina O f the shell which fills in al l the unevenness between the thickness and

divisions of the fo lds of the inner lamina . Al l these folds have a falciform figure they

first bend forward
, then incline backward, and near the siphonal area again turn forward

towards the aperture, so that a well-formed, strongly-bent sickle is described thereby .

T he siphonal area in general forms a Sharp ridge , which sometimes contains the siphuncle
and gives a marked character to the shell . The umbilicus 1s usually well Open, although

in a few species it is contracted . T he Fa lcif eri are very rich in species, which well

characterise the horizons in which they are found .

The O ldest forms are found in the Middle L ias. They are very numerous in the

Upper L ias
,
which is the metropolis of the Species ; they are found in the L ower and

Middle Jurassic rocks, finally disappearing in the Kimmeridge C lay with H arpoceras

Z io, Oppel .
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H AR P O C E R A S AN T IQUUM , Wriyht, nov . sp . P l . LVII, figs. 1 -4 .

D iaynosis.
—Shell discoidal

, compressed, and carinated, volutions one-half involute,
sides convex and flattened ; ribs formed of many biflexed striae, sometimes prominent,
and always well bent forward tow ards the aperture ; keel thick, prominent, and in parts

crenated .

D imensions—Transverse diameter 1 80 mil limetres height of aperture 70 mill i
metres ; thickness 40 millimetres width of umbilicus 60 millimetres.

D escription—This shell very much resembles Am. N ormanianus, d
’

O rb . ,
in its style

of ribbing but, as the specimens that have come under my Observation are all fragmentary

and belong to a much larger and older specimen than d
’

O rbigny
’

s figure, which was

drawn natural Size
,
the difference between my fragments and d

’

O rbigny
’

s shell may be

only those O f increased age rather than of specific distinction . Am. N ormanianus is

much less involute, and has a w ider umbilicus than H arp oceras antiyuum. T he discovery

of younger and better specimens O f this shell will enable future observers to solve the

problem ; as I have no trace of a suture-line on any of the fragments, one of our best
gu ides is absent.

The shell is much compressed, carinated, and provided with a strong keel the whorls
are nearly one-half involute, and are thickest at the spiral suture thence they diminish

towards the siphonal area
,
which is narrow and lanceolate and terminates in a thick keel .

T he sides are traversed transversely by a number of unequal, highly flexed falciform ribs
,

made up apparently of a number of striae, which unite in fasciculi, and form unequal ,
obtuse costae on the sides. T he keel is thick, cord-like, and prominent, and makes an

important element in the structure of the shell . T he test is very well preserved in some

of the fragments, the transverse fracture O f these exposes the crystalline structure of the

thin shell, which does not exceed one millimetre in thickness. The structure and falci
form fl exures on the sides of the whorls are well seen in two fragments

,
delineated in

P I. LVII, figs. 3 and 4 . Both of these specimens have the Shell preserved, so that w e have
here the true character of the ribs, w ith their shelly covering transformed into ferrous

disulphide (FeS2), by which the microscope markings on the test are preserved . A s the

shell increases in size (P l . LVII, fig . 1 ) the ribs lose their prominence, the siphonal area
becomes thicker and rounder, and the keel is more defined .

Afi nities and D ifferences—This Ammonite is nearly allied to Am. N ormanianus,

d
’
O rb . It is, however,more regularly ribbed, the ribs remain single and do not bifurcate ;

the volutions are more involute, and the umbilicus wider than in that species . There is,
however, a very near affinity between '

the forms, which can only be satisfactorily settled

by a careful comparison of more specimens.

L ocality and Stratigrap hical P osition—This Ammonite was collected by theR ev . J .
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E . C ross, F. G . S and P eter C ullen, from a shaly ferruginous pyritic bed of clay in the

north corner of Robin H ood’s Bay, Yorkshire C oast, referred by them to the A ey .

Jamesoni-zone of the Middle L ias, and containing other fossils of this zone .

HARPOC E RAS N IT E S C E N S, Youny and Bird . P l . XLIX, figs. 2—7 .

A MM O N I TE S N I T E S C E N S,

HAR P O C E RA S AL G O VI AN UM ,

D iaynosis.
—Shell discoidal, compressed, carinated, and slightly involute ; volutions

six, inner very little concealed ; sides O f whorls fl at, with from .twenty-five to thirty

straight, sharp ribs, developing a series of blunt tubercles near the siphonal area, and

then bending forward to the keel, which is thick and prominent without lateral sulci ;
aperture Oblong , with straight sides suture-line very complicated

D imensions—A prolonged search in the Whitby Museum during the summer O f

1 881 , with Mr . Simpson, among some of the unfigured species of L ias Ammonites

recorded in his list, afforded me an important insight into the characters of several of

his species, and I had the pleasure O f finding in the type Specimen O f Am. nitescens an

unmistakable example O f the Art . A lyooianus, Oppel. I was anxious to have figured

Y oung’s type shell, but M r . Simpson will not allow any Specimen to leave the building ;
afterwards I had the good fortune to find a specimen of this shell in my friend M r.

S latter
’

s cabinet, collected from the Amal . maryaritatus
-bed in the Midland C ounties,

and figured in PI. XL IX , figs . 2, 6, and 7 . Much better examples of this species are

found in the Marlstone near C hipping-Norton,
where it occurs in a brown sandy bed,

which haswell preserved the shell-texture . I am indebted to M r . JamesW indus of that

town for the small specimen I have figured (3, 4 , and and which I have magnified

two diameters, as the fossil was too small to exhibit its characters without enlargement.

The shell
,
is compressed and carinated . The sides ofthe whorls are fl at, and ornamented

with straight
,
simple, angular, well spaced-out ribs, which develop a series of obtuse

tubercles at theside of the area before they bend suddenly. forward towards the aperture.

In the centre of the siphonal area is a high, prominent, sharp keel, which conceals and

overlaps the Siphuncle that lies beneath, and this structure is very well shown in

Young and Bird . G eol . Surv . York . C oast,p .

S impson . M onogr. Ammon . , York . Lias, p . 45 , 1843 .

Oppel . Mittl . L ias Schwabens,p . 5 1 ,tab . 3 ,fig . 1 , 1853 .

S impson. Fossils of Yorksh . Lias, p . 87, 1 855 .

Oppel . Juraformation, p . 1 68 (non 1856 .

Quenstedt . D er Jura, p . 1 73, tab . 22, fig. 28, 1856 .

Oppel . Palaeontol . Mittheilung, p . 137, 1862 .

R egnés . G eol . et Paleontol . Aveyron . , pl . ii, fig . 1 ,

1868 .

T a te and B lake . Yorkshire L ias, p . 302, pl . v 11 i ,

fig. 1 , 1876 .
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PL AN I T E S SE R P E N T I N US
,

D e H aan . Amm . et G oniat.
, p . 89, N O . 20, 1825 .

AM M O N ITE S C a z

crrra , Ibid. , p . 1 1 2, N O . 2 1 , 1825 .

M UL G RAVIUS , P hil l ip s . G eology of Yorkshire
, p. 136, 1829 .

FA L C IFE R
,

Z ie l en. Versteiner Wurtemb . , pp. 9 , 1 6, tabs. vn , fig . 4,

and xii, fig . 2, 1830 .

S E R P E N T I N US
, R oemer . Versteiner . N ord-Deutsche O ol ithgeb , p . 185 ,

1836 .

d
’
O rbigny . Pal . Franc.

,
T err . Jurase .

,
tom. 1, 2 15 , pl . 5 5 ,

1842 .

Quensted t . Flo zgebirge Wu rtembergs, p . 258
,
1 843 .

Quenstedt. D ie C ephalopoden, tab . v ii
,
fig . 3, 1 849 .

C hapuis et D ewa lque. T err. second . Luxemb . , p . 68
,

ple . ix
,
fig . 4

,
and x, fig .

M orris . C atalogue of British Fossils, p . 295, 2nd cd. ,

1854 .

MUL G R AV IUS , S imp son . Fossils of Yorksh . L ias, p . 73,

SE R P E N T I N US, D umor tier . D épOts Jurassiques du Bassin du RhOne,

p . 50, 1874 .

HAR P O C E RA S SE R P E N T IN UM , N eumayr . Zeitschr . D eutsch. geol . G esellsch . , Bd. xxviii,

p . 909, 1s75 .

T a te and Blake. Yorkshire L ias, p . 307
,
1876 .

D iagnosis
—Shell discoidal

,
depressed

,
and carinated ; whorls

'

fl at, with lateral sulcus .

upper border sloping towards the siphonal area
,
inner border abruptly truncated at the

umbilical margin ; ribs 1 00, transverse, rugose, and undulated ; curved forward in the

middle, and abruptly truncated at the umbilical margin ; siphonal area rounded, sloping,
with a subacute elevated carina in the middle, towardswhich the lateral ribs bend forward .

Suture-line tortuous, forming four lobes. Aperture with lateral processes, and a long

projecting abdominal Spine .

Dimensions—Transverse diameter 1 80 millimetres ; height of last whorl 60 milli

metres ; width O f ditto 30 millimetres width of umbilicus 80 millimetres.

D escrip tion
—This beautiful Ammonite is a capital leading fossil for the determination

of the horizon in which it is found ; the shell has received SO many different names that

it is well to master the synonymy of the species. In early life and before the ribs have

acquired their special form,
it is readilymistaken for H arp . radians ; when it has attained

a diameter of forty millimetres the ribs become flexed and curved in the middle ; and they

retain this form until O ld age, when the ribs gradually disappear, and the last whorl

bears a smooth shell .

An adult form O f this Ammonite was well figured by Reinecke in 1 81 8 as Argonauta

serp entinas, and the young form as A . C cecilia . Sowerby, in 1 821 , figured an adult

specimen from the Upper L ias of Ilminster as Am. S trangewaysi, and the young form
thereof as Am. falcif er . T he following year Young and Bird figured it as Am. M ulgravius .

T he shell is compressed, discoidal, strongly carinated, and provided with a prominent

carina ; the whorls are flattened and Slightly convex ; their sides covered with numerous
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rugose, highly-fl exed ribs (fig . which proceed from the umbilical margin
,
pass forward,

and at about two-fifths of their length form a prominent curve backwards then again
turn forwards in a graceful bend towards the siphonal area

,
sweeping away towards the

aperture by the side of the subacute keel (fig . T he whorls are flattened, and about
one fourth involute, down the middle of the sides is a shallow depression or lateral
sulcus, into which the curved portion O f the ribs dips ; the siphonal area is narrow ,

and

formed by the forward bending of the ribs
,
and the straight, prominent, elevated keel,

which is not distinct from the ribs, but appears to be formed by their union .

T he spire is composed of five or six whorls
,
which are all fully exposed in the w ide

umbilicus, the amount of involution being about one fourth part of their height which

leaves al l the inner volutions fully exposed . T he spiral margin of the whorls is very

acute
, abrupt, and angular, imparting a remarkable stairo like character to the umbilicus

of this species.

T he aperture is O blong and compressed ; the sides have two lateral lappets as shown
in the woodcut (Fig . and the abdominal portion extends ou twards in the form O f

a long projecting Spine, intimately associated w ith the lateral curving forward and

retreating backward of the inflected ribs .

T he suture-line is very complicated (figs. 1 and 3) the siphonal lobe is narrow
,
and

much shorter than the superior lateral, it is ornamented on each side w ith five digitations
,

and is larger at the base than at the summit of the lobe.

T he siphonal saddle is two-fifths w ider than the principal lateral lobe, and is divided

into two unequal portions, by a long accessory lobe, the internal being the largest, much

resembling in Size and structure the inner lateral lobe . Each of the compartments O f

the siphonal saddle terminates in six or seven folioles.

T he principal lateral lobe has a large complicated structure, having a thick stem
,

ornamented on each side w ith five or six long digitations, the internal branches being

the longest, with a large terminal tuft at the summit.

T he lateral saddle is much smaller than the principal lateral lobe, and has a very

irregular form from the unequal size of its folioles. The internal lateral lobe is much

smaller than the principal lateral, being about one third the width and one half the length

of that large lobe . I t has a very irregular form,
with two lateral and one terminal bifid

branches .

T he first auxiliary saddle
,
having a similar form, is about one half the Size of the

lateral saddle . T he two auxiliary lobes are small, the largest resembles in miniature the
principal, and the smaller is simple and bifid . T he chief character to be noted in the
suture-line O f this species is the excessive development O f the principal lateral lobe and the
great size O f the siphonal saddle

,
with its l ong accessory lobule . This structure is very

fairly delineated in the suture-line drawn in sitzt on the side of fig . 1 and in the outline
of fig. 3 .

Afinities and D ifierences.
—This Ammonite resemblesH arp oceras radians, H arp oceras
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éif rons, and H arp oceras L evisoni it is distinguished from H arp oceras radians by having

w ider and flatter whorls, a less circumscribed keel, w ith less prominent ribs, a lateral

sulcus, and a different suture-line . It is distinguished from H arpoceras bifrons

by having wider whorls, smaller and more numerous rugose ribs, with a much smaller

and shallower latei'al su lcus, the want of the tricarinated and bisulcated siphonal area,
and a difference in the structure O f the lobes and saddles. It differs from H arp oceras

L euisoni in having wider and less involute whorls, of the same form and structure in

youth as in adult age ; whilst in H arp . L evisoni the young shell has large obtuse ribs,
and a carina with lateral sulci, and style of building resembling the young shells of the

genus Arietites.

L oca lity and S tratigraphical P osition —H arp oceras serp entinum has been collected

from the zone of H arp oceras hifrons at Stinchcombe, Frocester, and Stroud, in G loucester
shire ; Bloxam, Oxfordshire ; and many localities in Rutland ; from the Santon Railway

cutting, in north-west L incolnshire ; and from numerous exposures of the Upper L ias 0 11

the Yorkshire coast, and known there under the names A . M uigracius andf a lcif er .

Foreign C orrelations—I have devoted several pages of this work to the correlations

of the Upper-L ias beds O f north and south G ermany, and several O f the departments of

France, and I must refer to pages 1 29—1 36 for ample details on the correlation of the

H arp -serp entinum beds in these countries.

H AR P O C E R AS BI FRO N S , Bruguiere, 1 792 . P I. L IX ,
figs. 1—4 .

C O RN U AM M O N IS, L ister . Hist. Animal . Angl iae, tab . vi, fig . 2
,
1 678 .

Baier . O ryctogr. noric . , p . 65, tab. iii, fig . 9, 1 708 .

R ump hius . Thesaurus
,
tab . 60

,
fig. A .D ., 1 739 .

L ister . Synop . C onch . (E dit. alt.) tab . 1041
,
fig . 20, 1 770 .

Wa lcott. P etrifactions near Bath, p . 32, fig . 4 1 , 1 775 .

AM M O N ITE S B IFR O N S , B ruguiere. E ncycl . M ethod .
,
tom. i, p . 40, 1 792 .

Bose . Buffon de D éterville
,
tom. v, p . 1 76, 180 1 .

S chlotheim. T aschenbuch
, p . 35 , 18 13 .

WA L C O T T I , Sowerby . M ineral C onchology, vol . ii, p . 7, pl . 106, 18 15 .

H I LD E N S I S
,
Y oung and Bird . G eol . Yorksh . C oast, pl . xii, fig . 1 , 1822 .

BI FRO N S
,
H aan . Amm. et G oniat. ,p . 108, N O . 13, 1825 .

D eshayes. C oquil les character. , p . 236, pl . 7, fig . 7, 183 1 .

G iebel . Fauna der Vorwelt, Bd. iii, p . 5 18, 1852 .

d
’

orbigny . P aléont. Francaise, T err . Jurass. , p . 2 1 9, pl . 56

1 842 .

Quenstedt. C ephalopoden, p . 108, t. 7, figs. 1 3, 14, 1849 .

C hap uis ct D ewa lque. T err . second . Luxemb. , p. 66, pl . ix,

fig. 3, 1854 .

WAL C O T T I, S impson. Foss. Yorksh . L ias, p . 99, 1855 .
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species, he noticed that, as in other carinated Ammonites
,
the keel did not appear until the

shell had attained the S ize of from two to fou1 millimetres ln diameter
,
and commenced to

develop at the same time, the folds on the sides of the whorl indicating the appearance o f

the ribs. T he deep lateral sulcus made its appearance when the shell had attained seven
millimetres in diameter . T he then shell continued to grow with all its ornaments. T he

whorls were proportionally larger in the young than in adult specimens. Soon the ribs
became less prominent, and the S ides less inflated

,
and when the diameter of 1 40

millimetres had been reached the ribs entirely disappeared
,
and the shell appeared almost

smooth, and the lateral sulcus was then only feebly marked and less Shallow than in
early life .

Afi nities and D ifierences .

—H arp oceras hifrons makes one of the remarkable grOup
Falcif eri, among which there are many characters common to the whole: It resembles
very much H arp bceras serp entinum, and is regarded by some as only a variety of that

species ; there are, however, several organic features which distinguish them : 1 . T he

three carinae on the siphonal area and the two lateral sulci .on each side of the median

keel ; 2 . T he deep longitudinal sulcus which divides the whorls along their length
, the

outer two thirds of the S ide having convex ribs, and other narrow portions being inflated

and smooth ; 3 . The suture—line is very different also in the two forms. It has many

affinitieswith H arp oceras
'

L eoisoni these, however, will be pointed out in the following

article, which w ill embrace the history of that species .

L ocality and S tratigraphical P osition—This is one of the characteristic fossils of the
Upper L ias, and is the type form of the zone it represents ; it is found at C rickley,
Frocester, and Stinchcombe H ills sections, and at A lderton, G rettan, D umbleton, G lou

cestershire ; at Bloxam,
Oxfordshire ; several localities in Rutland, Santon,

north-west

L incoln ; and Whitby, Yorkshire, the metropolis of the Species ; from the last locality

my beautiful figured specimen was obtained .

Foreign D istrihution .

— I must refer to my C orrelation O f the H arp . bifrons-zone,
’

pp . 1 27— 1 36 of this Monograph, for an exhaustive account of the distribution of this
horizon “

O f life in north and south G ermany, France, and Switzerland .

H AR P O C E R AS L E VI S O N I , S imp son . P l . LX figs . 1 and 2 and LX I, figs. 1—6 .

AMM O N ITE S LE VI S O N I
,
Simp son . M onogr. on Ammonites of Yorksh . , p . 99, 1 855 .

BO R E AL I S, S eebach. Der Hannover.
~Jura, p . 140, taf. vn , fig . 5 , 1864 .

C OM E N SI S , R eynés. Geol . et . Paleontol . Aveyron, pl . 5 , fig . 6, 1868 .

L E VI SO N I , D umortier . D ép6ts Jurass.
,part. iv, p . 49, pl . ix, figs. 3, 4, 1874 .

HARP O C E R A S T ate and B lake . Yorksh . Lias, p . 307, 1876 .

D iagnosis
—Shell discoidal, compressed, carinated, with a very wide umbilicus
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whorls fl at on the -

sides, ribs obtuse, sigmoidal, equal in width to the intervening valleys.

C arina thick and Slightly elevated, with indistinct furrow s on each side ; inner whorls

strongly ribbed, outer much smoother ; _

aperture quadrate
,
w ith lateral lappets and an

abdominal projection .

D escription—This form is nearly allied to the preceding species. T he shell is

compressed, discoidal , and carinated . T he whorls are narrow,
and about one-third

involute . T he sides are fl at
,
and ornamented with broad

,
obtuse

,
sigmoidal ribs,

separated by valleys of a like breadth . T he ribs are thicker and more prominent in

the inner whorls, but the last whorl of the adult Shell has very obtuse distant undula

tions, which gradually become by degrees a nearly smooth surface . T he inner or spiral

side O f each whorl is well rounded down at right angles to the previous one, so that the

wide umbilicus of this species presents a succession of fl at terraces of a stair-like form .

T he siphonal area is round, w ith a smooth , thick, low carina rising in the middle of two

indistinct depressions, one on each side . T he evolution of this Ammonite differs from

some of its congeneric forms . In early life the suture-line develops on each side three

lobes and three saddles composed of single parts . T he siphonal lobe
,
a little narrower

and Shorter than the principal lateral lobe, is divided by the median line up to one third

o f its height
,
and presents only one chief terminal point and several lateral digita

tions . T he dorsal saddle very wide, almost twice the size O f the principal lateral

lobe
,
is divided by a small accessory lobe into two portions, each of which termi

nates in obtuse shallow folioles. T he principal lateral lobe is an elongated mass,
ornamented on each side w ith three or four simple digitations, and terminates in several

branches, of which the two central are the longest. T he lateral saddle is long and

narrow
,
about half the w idth of the siphonal ; it lies in the sulcus, and is seen w ith

difficulty ; it terminates in a few obtuse shal low folioles. T he internal lateral lobe is

small , about one fourth the size of the principal, it bends inwards, and has a few lateral

digitations, terminating in a longer lanceolate process. T he auxiliary saddle is very

short and bilobed . T he auxiliary lobe is less than the internal lateral
,
and is armed

w ith lateral digits and a terminal point ; it lies well down towards the spiral suture on

the slope of whorl .
'

A radial line stretched from the extremity of the siphonal lobe cuts the three last

digitations of the principal lateral lobe, but does not approach any of the others.

In its morphology this species forms a remarkable contrast to H arp . hif rons ; when of

the diameter of forty-five millimetres, it possesses thick, prominent ribs, has a low keel, and
two sulci

i

on the area, and in this condition it very much resembles an A rietites, as shown
in P I. L X I , figs. 1 and 2 . The next volution exhibits the ribs more obtuse and distant
from each other ; and in the follow ing volution the ribs have a highly sigmoidal curve

,

are well inclined backwards, and then curved forwards upon the area . This style of
ribbing is very well shown in the beautiful shell figured in P I. L X I , figs. 5

_
and 6 , from

the Upper L ias of Ilminster . T he fine large _

adult shell
,
which forms the subject of
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P l . LX has a singular history . O ne half of this specimen was discovered at G rettan,

G loucestershire, a long time ago, in the turning over O f a heap of rubbish
,
from whence

it came into my hands . I found the inner costated whorls of its early condition very

well displayed in the fragment, and a portion O f its adult state as well . I promised my
collector a good fee if he would find the rest of the fossil, which I w as certain, from

'

the

fractured surface
,
remained in the heap after a two days’ search a second fragment w as

found, which when placed in position still left a gap . A gain I renewed my promise, and
another long search over the stuff disclosed the third missing fragment. Soaking the
mutilated specimen in boiling water I detached all the fragments

,
and having cleaned their

fractured surfaces, cemented them together and produced the fine H arp oceras L emsonr

figured in P I. LX . T he shell is converted into crystallised carbonate of lime, which ;

completely conceals the mould and much of the suture~ line ; this line, however, is shown
in the young ribbed shell (P I. LX I, fig .

T he siphonal lobe is long, the sides present several digitations, and it terminates in a

long divergent branch . The siphonal saddle is twice the width of the lobe
,
it has an

accessory lobule arising in the middle, and dividing the space into two compartments,
which terminate in many shallow folioles. T he principal lateral lobe is a large mass

w ith four or five lateral digitations, and a round head surmounted by four digitations

(P l . LX , fig . 1 , and P I. LX I, fig . The lateral saddle is
\
smaller than the siphonal , it

is unequal in form, inclines towards the principal lobe, and terminates in five or Six

shallow , obtuse folioles . T he inner lateral lobe is much smal ler than the principal, it has

several lateral digitations, and a terminal lanceolate one . . T he auxiliary lobes and saddles
were small and imperfectly Shown in the specimen examined .

In the outer portion of the body-chamber of one specimen (Pl . LX I , fig . 4) is one

half of theAp tychus . This body is covered with Oblique ribs, and lies in the longitudinal

line of the shell .

The aperture is elongated (P l . LX I, fig . flattened on the sides, and rounded at.

the outer margin at the lower portion of the side near the spire is a projecting convex

lateral lappet (fig . with a concavity, above which it ends in a lOng projecting abdo

minal process, well delineated in PI. LX I , figs. 5 and 6 .

P late LX I, figs. 1 and 2, are accurate delineations of a young shell sent to me

for determination more than thirty years ago . T he bu ild of this Shell with its fifteen

robust prominent oblique ribs and deep intervening valleys (fig . and broad siphonal

area, having a central keel and lateral furrows, so closely resembled an A rietites that I

thought a mistake had been made when it was said to have been collected from the

Upper L ias of Ilminster, and I told my friend, the late D r . Lycett, who sent the small

ribbed Ammonite to me for determination, that, if there was no mistake about its

horizon , it must be the young form of some larger Ammonite, which at that time we

did not know . It was not until many years afterwards, when I found a similar Ammonite

in the interior whorls O f an undoubted H arp . L evisoni that the real truth dawned upon me . .
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sometimes found . C onfusion has been introduced into the history of this Ammonite in

consequence of d’O rbigny havingmistaken this shell for Ammonites comp lanatus,Bruguiere,
which is a different species and not well defined by its author “ Ammonites striis

simp licihus undula tis ohliguis, sulco utringue intermedio carina acuta
,

” Bruguiere,
Encycl . tom. i, p . 38 . This diagnosis applies equally to two distinct forms ;

a
,
those in which the keel is not separated from the sides, and forms only the

continuation thereof, and 6, those in which the area shows three carinae with two

intermediate sulci . T he first form has H arp . ema ra tum for its type, the second has

Am. hicarina tus, Munster (in Z ieten), for its type . D
’
O rbigny

’

s pl . 1 1 4, figs. 1 , 2 is an

admirable delineation of H arp oceras exaratum and perfectly in accordance with a very

good figure given by C hapuis and D ewalque under the name Am. complanatus. In

H arp . ep aratum the shell is discoidal
,
depressed, carinated, and extremely involute, the

volutions concealing three fourths of the whorls, and the height of the outer whorl about

one half the diameter of the disc ; the radii are numerous, always biflexed and simple,
appearing as if etched out with a graver, as expressed by the name

,
and extended upon

the keel, which is not separated from the sides, of which it is only a continuation, and

upon which they are prolonged in a marked manner . T he very numerous radii parting

from the Spiral junction first incline forward, then bend backward, and again sweep

forward in such a manner as to describe a sickle-shaped curvature and, as they are all

simple, it follows that the radii stand w ide apart around the siphonal area
,
and are

closely set together in a very regular form near the spiral angle (Pl . LXII, fig .

T he umbilicus is narrow and deep w ith an angular margin without being trenchant, and

the inner edge of each whorl overhangs part of the next whorl ; this form O f the Spire

permits a much larger portion O f the inner volutions to become visible than would have

been the case had the margin inclined outwards instead O f inwards. T he overhanging

of the whorls constitutes a difference between H arp . enaratum and H arp . hicarinatum.

I n H arp . hicarina tum the inner sides of the whorls are vertical or nearly so .

The evolution of H arp . ep aratum is well shown in two or three specimens collected by

me in one mass from the jet-rock . O ne of the shells is on ly 21 millimetres in diameter,

yet the S ides are well . ribbed with prominent radii, and there is a small carina on the

Siphonal area ; the proportions and ornamentation of the young shell are clearly similar

to those of the larger specimen found w ith it in the same mass of stone .

D
’

O rbigny un ited with his Am. comp lanatus the Am. hicarinatus, Z ieten, and stated

(p . 355) that the young shells of Am. comp lanatus Show a tricarinate siphonal area, and he

figured in his pl . 1 1 4, fig . 3, a small Am. bicarinatus in support of his assertion . In this
the learned author was mistaken, as the young shell of H arp . exaratum

,
which is identical

w ith his Am. comp lana tus, has only a single cariua in the area . In fact, H arp . bicarinatum

is a distinct form, for from its flattened sides and square area two small lateral carinae
arise on each side of the keel ; three specimens before me from Milhaud

, Aveyron,
support this determination .
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D umortier has figured and described an Ammonite under the name Am. ea ara tas,

which is very different from Y oung’s typical shell this is either a defaced specimen or

another form . T he plates which I consider to contain good figures of H arp . ea
’aratam are

those given by d’O rbigny, pl . 1 1 4 ; D umortier pl . x _

and xi, figs . 1 , 2 ; and the

medium-sized shell drawn in P 1. LXII, figs . 1— 3 , in this work . T he late D r . R eynés in

his Monographie des Ammonites,
’ Marseille, 1 879 , pl . iv,

“
Ammonites da L ias supérieur,

”

figs. 4
,
5
, 6 , gave admirable delineations of this species under the false name Am.

elegans, Sow .

Afi m
’

tz
’

es and D zfiereacesr —T he Falcif eri of Von Buch, whilst truly one of the most

natural families of the Ammonoida, is at the same time one of the most difficult to

differentiate into specific forms. Mere descriptions w ithout carefully drawn and accurate

delineations are in a great measure valueless, hence the confusion which exists in

testing several of the species of this group . T he difficulty an author experiences in

detecting mistakes is very great, unless he has a set of good type specimens to refer to for

comparison seeing so much depends on the shape of the whorl, the style and diameter of

the ribbing
,
the amount of involution, the inversion , eversion , or verticality of the spiral

angle
,
the structure of the keel

,
the contouring of the suture-line, and the form of the

appendages of the aperture and so closely balanced are al l these points w ith each other

that without an actual comparison of typical specimens mistakes of identity are readily

made .

H arp oceras ea ara tam closely resembles H arp . serp entinum in general outline, but

differs in the follow ing details — T he sides are more convex
,
the whorl is higher, the

involution greater, the umbilicus narrower, and the sigmoidal valleys betw een the radii

are much more sharply defined ; the longitudinal sulcus also so characteristic of H arp .

serp entirzam is absent.

H a rp . ea a ra tam differs from H arp . éicam
'

rzatam,
Munster ; in the latter the sides

are flatter
, the area squarer, w ith a low keel and two lateral carinae on the boundaries of

the area ; the involu tion is likewise greater, and the radii broader, less numerous, and

very falciform (see P l . LXXXII , figs . 9 , 1 0,

H arp . ea aratam resembles H arp . [p t/cease ; but in the latter the outer whorl is

higher
,
the ribs fewer, larger, and rounder ; the umbilicus narrow

,
the spiral angle very

acute, and the sides of the walls vertical, exposing all the inner volutions ; the aperture

is sagittate
,
the upper portion sloping away toward the keel .

l ocality and S iratz
'

prapfiz
’

ca l P osition—This fine Ammonite, which sometimes attains

21 0 millimetres in diameter, is found in the zone of H arp . serp entirzam, Upper L ias, at

Whitby, Y orkshire .



H AR P O C E R A S L YTH E N S E , Young and B ird, P l . LXII, figs . 4, 5, and 6 .

AMM O N I TE S LY T H E N SI S , Y oung and Bird . G eo l . Surv . Yorksh . C oast, p . 267, 1 828 .

P hil lips. G eology of York shire, pl . xiii, fig . 6, 1829 .

S impson . M onogr . of L ias Ammonites, p . 33, 1843 .

C O N C AVUS , d
’

O rbigny . T err . Jurass. , p . 358, pl . 1 1 6, 1842 .

L Y T H E N S I S
,
Opp el . Jnraformation, p . 24

,
1 85 6 .

Quensted t. D er Jura
, p . 248, tab . xxxv

,
fig . 5 , 1858 .

D umortier . D épfits Jurass . , partie iv, p . 56, pl . xi, figs . 9 ,

10, 1874 .

HA R P O C E RA S LY T H E N SE , T a te and Blake . Yorksh . L ias
, p . 304, pl . 11, fig . 4, 1 876 .

D iagnosis .

— Shell stout, discoidal , depressed, and carinated volutions four or five,

nearly concealed outer whorl in height exceeding the semi-diameter of the
‘disc, thicker

near the inner margin (which is acute, with rectangular walls), and sloping towards the

outer margin, which term inates in a thick keel ; inner half of the whorl longitudinally

depressed and almost smooth
, outer half sloping from a ridge towards the siphonal area,

and covered w ith strong, obtuse , bent radii
,
which vanish on the side of the area ;

umbilicus narrow ,
w ith deep sides

,
rising stair-like from a sunken pit-like depression ;

aperture high and compressed, acute towards the margin, and deeply grooved by the

return of the spire .

D imensiona— Transverse diameter 9 5 millimetres ; height of last whorl 50 milli

metres height of aperture 50 millimetres ; breadth 23 millimetres ; w idth of umbilicus

1 7 millimetres.

D escrzp tz
'

om—This is a well-known,
and highly-characteristic species of the Upper-L ias

beds near Whitby
,
which has been sadly misrepresented by bad figures. It may truly be

said that M r . G awan
’

s delineation of H arp . Ly tfiease is the first accurate representation

of the Y orkshire type . D ’O rbigny, under the false name Am. concavas, figured a French

shell obtained from the Upper L ias which be identified w ith Sowerby
’

s Am. concavas ;

this was a grave mistake
, as the Am. concavas, Sowerby, is a very different shell, belonging

to the H arp
-S owerbz

'

i zone of the Inferior Oolite . I have no doubt therefore that the

subject of d
’

O rbigny
’

s figure is a true H arp . Lythense, which differs little from the

typical form which this species assumes in the Yorkshire beds, and of which I have

selected a very fine average specimen for the beau tiful figure in P I. LXII, figs. 4—6 .

This shell is stout, depressed, discoidal, and carinated the whorls are deep and

extremely invo lute, the outer whorl exceeding in height the semi-diameter of the disc on

the inner. half of the whorl there is a slightly depressed, longitudinal space, which

near the middle rises into a low ridge, whence to the margin the side slopes away

to the area, and forms a good character of the species ; the keel is strong, but often

absent, as the syphon lies safely buried in the mould of the shell the keel is formed by
a continuation of the sides

,
and is separated from them by a slight lateral depression . T he
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H AR P O C E RAS O VAT UM ,
Young anal Bird . P l . LXIII, figs. 4, 5, 6, 7 .

AMM O N I TE S OVA TUS , Young and Bird . G eological S urvey, p . 25 1, pl . xiii
,

1 822 .

P hillips . G eology of Yorkshire, pl . xiii, fig . 10, 1 829 .

S imp son . M onogr. of L ias Ammonites, p . 35, 1843 .

Fossils of the Y orksh . L ias, p . 76, 1855 .

HAR P O C E R A S Cmcrmx,R einecke. T ate and Blake
’

s Y orksh . L ias, p . 305,

fig . 6, 1876 .

D iagnosis.
—Shell discoidal, compressed, and carinated ; whorls ovoid, one half invo

lute ; radii sigmoidal, bifid, each feebly-developed stem divides into two branches, ofwhich

from fifty to sixty are found on the convex side of one volution the inner margin slopes

evenly down to the penultimate whorl without any Spiral angle ; keel sharp, prominent,
and entire, having two narrow shallow grooves on each side thereof. Aperture ovate,
sides with convex lateral lappets, and a shortp rojecting abdominal Spine .

D imensiona—Transverse diameter 1 05 millimetres ; height of the last whorl 40

millimetres ; width of umbilicus 29 millimetres ; height of aperture 28 millimetres ; width

23 millimetres.

D escrip tion .
—This is a well-marked form in the Upper-L ias beds near Wh itby ; it

often occurs as a rough, irregular-formed, discoidal, compressed shell, having ovoid whorls,
which are one half involute ; the inner third of the whorls slopes gently down to the spire

without any angu lar margin such as is seen so well marked in H arp . exara tum, H arp .

Q /Mense, and H arp . elegans the sides of
'

the whorls are, in fact, nearly convex in a regular
well-formed shell, sometimes, however, the inner third of the whorl protrudes beyond the

convex curve ; the ribs arise by a number of feeble striae from the inner margin
,

“which

soon coalesce and form stems, and each soon div ides into two branches the ribs are all

tw ice bent, first a little forward, then well bent backward, and, lastly, again well directed

forward ; the radii are not prominent (P l . LXIII, fig .

T he shell slopes away to the siphonal area, which is the narrowest portion of the

volution . The keel is sharp , narrow, entire , and prominent, w ith two small longitudinal

sulci on each side of it, on which the forward directed portion of the ribs finally

vanish (P i. LXIII, fig .

T he aperture is oval, and the walls form two lateral convex lappets and a forward

directed abdominal spine ; just before the aperture the walls of the shell become slightly

expanded, and show irregular foldings (Pl . LXIII, figs . 4,

T he suture line is of the radians type . T he siphonal lobe is large, with two widely

diverging branches, and is nearly the size of the siphonal saddle, which is provided with

an accessory lobule that divides the space into two unequal folioles, the inner one being

the largest. T he principal lateral lobe is very large ; it has three lateral denticles on

each side, and a long terminal branch ; the lateral saddle likewise ends in two folioles,
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w ith several leaf-like cells on the sides. T he inner saddle is constricted in the middle,
and surrounded by numerous folioles on the sides. There are three thick auxiliary

lobes, and three narrow saddles between them, where they disappear under the spiral

suture . The suture line is seen in sitzl on PI. LXIII, fig . 4, and an enlarged drawing

of it is carefully drawn in PI. LXIII, fig . 7 .

Afi nilies ana
7 D if

f
erences—H arp . ona lum is distinguished from the other congeneric

species by its ovoid whorls without vertical or concave folds at the innermargin, by having

a prominent keel w ith two lateral sulci
,
and by being provided w ith only faint sigmoidal

radii, every two springing from a common stem. This species more closely resembles

H arp . radians than any of the other forms with which it is associated in the Upper

L ias of Yorkshire .

l ocalifp ana
7 S lra liyrapnical P osition .

—This species appears abundant in the jet
rock and hard shales of the Upper L ias near Whitby and Runswick ; it is rather an

abundant fossil, but most of the examples are very r ough and deformed it is rare
,
there

fore, to find so good an example as the one which I have figured as a type of the species.

H ARP O C E RAS E L E G AN S , Young ana
7 Bird, P l . LXIII, figs. 1— 3 .

AM M O N I TE S E L E GA N S, Young and Bird (non Sowerby) . Yorksh . C oast, p . 267,pl . xiii,

fig . l l , 1828 .

C AN D ID US, d’ O rbigny . T err . Jurass. (no description), pl . 63, 1 842.

E L E GAN S
, S imp son . M onogr . o f the Lias Ammon . , p . 3 1, 1 843 .

Fossils of the Yorksh . L ias, p . 72, 1 855 .

D iagnosis .

— Shell discoidal, compressed, subcarinated ; whorls slightly convex, two
thirds involute spiral angle acute, with a concave slope on the penultimate whorl ;
inner third concave, outer two thirds slightly convex ; siphonal area narrow

,
sloping

,

w ith an elevated ridge in the middle ; radii simple, sigmoidal, w ell marked in young

shells, and becoming very delicate with age ; aperture elongated and sagittate
,
with two

slightly prominent lateral lappets.

D imensions— Transverse diameter 1 00 millimetres height of the last whorl 38
millimetres width of umbilicus 24 millimetres height of aperture 27 millimetres ;
w idth 20 millimetres.

D escrip tion
—This is another common Whitby Ammonite which has hitherto been

badly drawn ,
as shown in pl . xiii, fig . 1 1 , of Young and Bird ’s work . Some authors

refer this Ammonite to Ammonites elegans, Sow . , but none of the specimens I have
examined correspond with Sowerby

’
s figure, which does not appear to be a L ias shell at all ;

as I have not seen the type specimen I refrain from further criticism . The figure which
approaches nearest to this fossil is that given by d’O rbigny in his pl . lxiii, under the name
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Ammoniles candidus, d
’

O rb . , L ias supérieur,
’

butoddly enough the author has omitted to

give any description of his plate, nor. does he make any allusion to it either in the text of
his great work Paléontologie Francaise,

’
or in his Prodrome P aléont I believe,

however, in the identity of the Am. cana’iclus, d
’
O rb. ,

with H arp . elegans, Y oung .

T he elegance of this Ammonite and the persistency of its beautiful lines long attracted

my attention,
and I have collected many -examples from the jet-rock and hard shale of the

Upper L ias nearWhitby, where it was at one time a very common species. The specimen

I have figured is a very good type of this form. T he shell is thin and very ' well

preserved in the figured specimen,
which displays the structure of the radii in the shelly

lamina e itself, and the impressions they leave upon portions of the mould exposed to .view .

T he shell is discoidal
, compressed , and subcarinated . T he keel does not form a

distinct prominent elevation , but is a protruding ridge rising from themiddle of the siphonal

area
, and is formed by the union ofradii from the two sides joining together along the mesial

line the inner third of the whorl is slightly concave, and the outer two thirds convex and

sloping upward into the keel . Some authors describe this species as possessing .

“

a sharp,
prominent, entire keel, which does not agree w ith the forego ing description, so it is

right to state that my definition applies to specimens which have the shell-structure pre

served entire
,
whilst in other specimens in which the mould only exists the keel is much

more distinct . T he inner
,
or spiral angle is acute and elevated (P l . LXII I, fig. and

slopes inwards in a concave curve towards the penultimate whorl . The umbilicus, although

narrow , is much exp osed by the successive slopes of the inner volutions of the spire .

T he shell thin, smooth, and shining, is ornamented on the sides in younger specimens

by moderately prominent sigmoidal ribs, which gradually become less defined in older

specimens
, and finally degenerate

,
into the very fine radii on the body-chamber .

T he aperture is narrow , elongated, and sagittate it has short, convex, lateral lappets,
and a prolonged abdominal spine, with a thickeningof the shell around the aperture .

T he mould of this species, when entirely denuded of its shell, has a very smooth,
shining appearance, and

'

the very characteristic concave sloping of the inner margin of

the whorls, already noted, is now more conspicuous,so that it is readily distinguished

from its congeneric associates by this character alone .

Afi nil ies ana
’ D if ferences— I t differs from H arp . Lyilrense in having narrower

whorls and smaller ribs in youth, and by wanting them in age . The sloping concave

character of '

the inner margin of the spire in H arp . elegant; forms a marked contrast
‘

to the acute spiral angle and vertical marginal wall of the umbilicus in H arp . [pl/reuse .

I t differs from H arp . enaratum by the absence of the w ell-marked regular sigmoidal
ribs and deeply grooved valleys possessed by that species, and by the want of the

‘

concave
'

marginal slope of the whorls, which forms
’

sO good a diagnostic character ; this also
distingu ishes it from H arp . Lyflrense, and it is equally good as a diagnostic trait of

character between H arp . elegans and H arp . ea
'ara lum.

H arp . elegans is nearly
'

related to H arp . ova lum ; the latter, however, has convex “
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to arrive at the tru th . O ne small specimen, 5 millimetres in diameter, was costated and

carinated like the outer whorl of the same species 40 millimetres in diameter. S o that

both the form, ornamentation,
and figure are retained with very little change through life

in this species. My learned friend
,
P rofessor Quenstedt, with his usual accurate eye for

the discrimination of Ammonite forms
,
has described the following varieties of Am.

radians

a . Badians dep ressus, which is identical w ith Ammonites slria lulus, Sowerby .

B. B adians comp ressus, resembling Am. C ap ellinus, Reinecke ; its outer whorl ismuch

higher than in Am. radians dep ressus .

7 . R adians quadra tus, Quenst. , of the type of Am. radians dep ressus ; the keel has
two lateral grooves on each side as in H arp . 6if rons.

8. R adians coslula ,
Rein .

e . R adians comp lus, Rein an intermediate form between Reinecke’s Ammonites

radians and Quenstedt
’

s Ammonites ammonius, to which H arp oceras op a linum and

H arp oceras M urcfiisoni appertain .

T he septa are well displayed in figures I and 4, P l . LXIV . They are symmetrical

and are on each side divided into three lobes and three saddles, formed of single parts.

T he siphonal lobe is narrower and Shorter than the principal lateral, and ornamented on

each side with three digitations and two terminal divergent branches. T he siphonal

saddle is as large as the principal lateral lobe and divided by an accessory lobe into two

unequal portions, the internal portion being the largest, and both terminate in many large

unequal-sized folioles . The principal lateral lobe is large and ornamented on each

side with five short and three elongated terminal branches, with numerous points to

each branch . T he lateral saddle is one third less than the principal lateral lobe and ends

in large leaf-like expansions. The inner lateral lobe is not one half the size of the

principal, its sides have several irregular digitations besides these regular lobes there

are two or three auxiliary lobes which are both short and irregular in figure .

T he morphology of this species shows that at the diameter of 5 millimetres the keel
and ribs were developed

, the latter chiefly on the area first, afterwards appearing on the
sides. At 24 millimetres diameter there were nearly forty ribs at 43 millimetres

diameter fifty-four ribs ; at 70 millimetres diameter there were seventy ribs ; and at

128 millimetres diameter the shell had ninety-four ribs, so that the number of the ribs

of H arp oceras radians was in a direct ratio . with the diameter of the Shell . In the

large G erman specimen, belonging to the British Museum C ollection (P l . LXIV,
figs .

5
,
6
, 7 which attains 1 35 millimetres in diameter, there are ninety-Six ribs.

Afi nilies and D if ferences—H arp oceras radians very much resembles H arp . ser

p entinum both
,

in form and ribbing . Its whorls, however, are not so high, and its ribs
are only flexed and not bent in the middle the sides are likewise convex, more involute,
and not truncated at the inner border .

L ocality and S lra lig/rap lrical P osition—This Ammonite attains a full
'

development in



H AR P O C E RAS STR IATULUM .

the Lpt. Jureuse zone at Frocester H ill, from whence the shell drawn on P 1. LXIV,

figs . 1— 3 was collected ; the large specimen, figs. 5, 6 , 7, on the same P late , was

obtained from the equ ivalent horizon in G ermany, the locality is unfortunately not

recorded . I have a beautiful specimen from the Upper L ias of Somersetshire, depicted

on P ]. LXXXI , fig . 4 . Most of the examples of H arp oceras radians from Frocester and

Nailsworth Upper L ias Sands are small
,
compressed , thick, stout shells.

H AR P O C E R A S S T R IATULUM ; S oweréy. P l . LXXXIV,
figs. 4, 5, 6 .

AM M O N ITE S STR I A TULUS, S owerby . Min . C onchol . , vol . iv, p . 23, tab . 42 1 ,

fig . 1 , 1823 .

L IN E ATUS
,

S chlotheim. P etrefactenkunde, p . 75 , N o . 24, 1820 .

Z iel en . Verstein . Wiirtembergs, p . 1 2, pl . ix, fig . 7,

1 830

ST R I A TULUS , Ibid . , p . 1 9, pl . xiv, fig . 6
,
1 830 .

C O M E N S I S , Von Bach . P etrif. remark, pl . ii, figs . 1—3 , 183 1 .

T H OUA R SE N SI S , d
’

orbigny . T err. Jurase . , p . 222 , pl . 5 7, 1842 .

R AD IA N S D nrxnssus
,
Quenstedt . C ephaIO poden, tab . v ii, figs. 4— 6, 1849 .

C O M E N S I S , C hapuis and D ewa lque . Mem . C our . A cad . R oy .

Bel gique, t. xxv ; Fossil L uxembourg, p . 63,

pl . ix, fig . 1 , 1854 .

S T R IA TULUS, S impson . Fossils York . L ias, p . 87, 1855 .

Opp el . D ie Juraformation, p . 248, 1856 .

D umortier . D ép6ts Jurassiques, partie iv
, p . 64,

pl . xvi, fig . 1, 1874 .

T nouxnsnnsrs, Ibid .
, p . 63 , 1874 .

HAR P O C E R AS ST R IA TULUM , T a te and B lake . Yorkshire Lias, p . 308, 1876 .

D iagnosis
— Shell discoidal, depressed , carinated ; whorls about one third involute,

convex on the sides radii short biflexed slender, vanishing from the inner third, thereby

producing a smooth open umbilicus ; siphonal area narrow
,
sloping towards the sides ;

radii terminate near the keel, which is small, trenchant, and bounded by two shallow

sulci . Aperture elliptical su ture-line tortuous ; septa w ide apart.

D imensions .
—'

I
‘
ransverse diameter 60 millimetres ; w idth of the umbilicus 25 mill i

metres height of aperture 1 8 millimetres ; w idth of aperture 1 3 millimetres .

D escr iption—This Ammonite, evidently the Am. radians dcp ressus, Quenst. , and

Am. T/rouarsensis, d
’

O rbig .
,
is easily distinguished from Am. radians

,
Reinecke, by

the smooth inner portion of its convex whorls, from which the ribbing is absent, a

character Sowerby failed to delineate in his otherwise good figure . T he other
point to which he attached so much importance, and upon which he founded the

name slria lulus
,
is seldom present

, as the striae only exist on the outer lamina of the shell

which is seldom preserved . T he baldness of the inner side of the whorl is a most

persistent character, as the several specimens before me from different localities satis
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factorily prove . The shell is discoidal and compressed ; the whorls about one third

involute, are convex on their sides, and the outer two thirds of the height of each are

ornamented with from forty to fifty short, slender, bifl exed ribs the inner third of the

whorl, where it slopes towards the umbilicus is smooth, and from the summit of the
S lope the ribs commence ; sometimes they are S ingle, and sometimes they bifurcate, each

stem dividing into two branches. T he ribs first bend forward then backward, and again
sweep forward towards the area and terminate at the side of a shallow sulcus , from
which rises a thin prominent keel ; the umbilicus is w ide and the inner whorls
are exposed, these have an ornate character as each whorl is smooth internally and

ribbed externally . T he aperture is e ither ovate or elliptical according to the amount

of compression of the sides ; the suture-line is well shown in many of my specimens,
the chambers appear to have been large, as the septa are moderately distant

from each other, and are composed of three lobes and three saddles with smaller
auxiliaries. T he siphonal lobe is as wide as but shorter than the principal lateral, and
ornamented on each side with three short points and two single terminal branches.

T he siphonal saddle is one third larger than the principal lateral lobe, and divided
“ into

two unequal parts by an accessory lobe which arises from the concave surface, the

whole ending in large fo lioles. T he principal lateral lobe is large ; it has two or three
po ints on the sides and three longer terminal processes on the summit, and forms a

conspicuous object on the side of the mould as it remains well apart from all the others .

T he lateral saddle is one third narrower than the principal lateral lobe, and terminates in
two long folioles. T he inner lateral lobe is about half the size of the principal and has

an irregular figure
'

with two or three small lateral points. The auxiliary saddle is wide
,

shallow
,
and trilobed

,
and the auxiliary lobes, two or three in number, are small and pointed,

and pass into the ventral lobe, which is entirely concealed by the turns of the spire .

Afi nilies and D ifierences.
— Some authors regard this species as the true type of

H arp . radians and synonymous w ith it, I have, however, endeavoured to show the

affinities and differences which exist between the two forms that lived together in the

same sea abounding with congeneric species still H arp . striatulum preserved the characters

I have po inted out most persistently through life . And the same observation applies to

the forms of this species recognised as Am. Tlrouarsensis, d
’

O rbig . , and Am. C omensis, von

Buch, in the respective French and G erman formations.

L ocality and S ira iiprapkica l P osition
— I have collected this species from the dark

G reyish Marl at Blea Wyke, near Robin H ood’s Bay , associated with H arp oceras

variabile and H arp . insigne, both characteristic fossils of the Lyt. Jurense zone . I have

co llected this shell likewise from the Lyt. Jureuse Ammonite bed at Frocester H ill,
G loucestershire ; these are the only localities I know in England . Sowerby

’

s type Specimen

came from BleaWyke, near Peak H ill, Robin H ood
’

s Bay, Y orkshire, where it was collected

by M r. C rawford, of Scarborough, who sent the Ammonite to Sowerby the Specimen I

have figured (Pl . LXXXIV,
fig . 4) was collected by myself from the same locality .
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ness as they advance, and terminating abruptly by the side of the carina the S ize and

regularity of the tubercles, the straightness of the ribs
, and the manner they end by

the side of the thick round keel, distinguish this Species from all other congeneric forms .

When it attains a diameter of 1 20 millimetres the tubercles begin to disappear
,
the costae

fine down into depressed radii, and the keel becomes blunt and disappears, the outer

whorl and the body-chamber change their form and become triangular, and the Shell

assumes a form which I have represented in PI. LXVI . Just about the point where this

metamorphosis takes place we notice on the mould a remarkable constriction,
always in

that portion of the shell where the septa are present ; it is always unique, and never

present before or after . A t one time I was of opinion that the constriction might have

been the result of an accident to the mollusk or to its shell during life ; afterwards, how

ever, I observed like constrictions in other specimens at the diameter of 1 20 millimetres,
and hence it occurred to me that the Ammon ite changed its lines of growth when it had

attained that magnitude, just as we have a similar metamorphosis at a definite age in Aeg o

cerasfi eleroyenum of the Middle L ias . T he two Specimens delineated in P I. LX V,
figs. 1

and 4
,
show the constriction described, and a large imperfect specimen, 21 0 millimetres

in diameter, from H einingen, Wiirtemberg, in my collection, has a little mark on the

mould at 1 20 millimetres diameter. In both the figured specimens referred to ,
the form

of the whorl changes beyond the constriction ; the whorls which up to that mark had

been of a-rounded or elliptical figure, begin henceforth to assume a distinctly triangular

outline . In the beautiful and accurate plate of Am. insignia given by d
’

O rbigny (P l . 1 1 2)
this fact is very well represented, although nothing is stated in the text relating to the

change of form by that most accurate observer, who appears to have had a large series of

specimens illustrative of the morphology of H arp . insigne , O n this subject our author

states that this species is w ithout contradiction one of the most remarkable in reference

to its changes of form according to the age and sex of individuals . An example of

the diameter of 4 millimetres is entirely smooth , with a round back without keel .

Another of a diameter of 5 millimetres presents some slight prominences around the

umbilicus, and preserves them for some time without an indication of a carina . When

the diameter has reached 1 0 millimetres the lateral costae, the tubercles, and the carina

become conspicuous . A t the diameter of from 1 5 to 20 millimetres fourteen tubercles

and thirty-two costm can be counted . There are seventeen tubercles and thirty-eight

costae when the shell is of the diameter of 50 millimetres. A compressed Specimen at

the diameter of 1 25 millimetres showed thirty-four tubercles and eighty-four costae .

The period of degeneracy commences sooner or

.

later according to individuals . With a
diameter of 1 80 millimetres in bulky inflated specimens the tubercles sometimes cease ;

the ribs at 21 0 millimetres the remaining portion being very smooth throughout . ”

I am able to supplement this account of the morphology of H arpoceras insigne by

facts disclosed during the study of an interesting example of this Ammonite collected

from the light-coloured marly beds of Upper L ias at Sheepscombe, near P ainswick,
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G loucestershire . The diameter of this specimen is 225 millimetres. T he body-chamber

is not complete up to the aperture
,
although it has left indications on the mould show ing

the limits of its internal extent. T he body-chamber occupies the whole of the last

whorl . T he shell of the body-chamber appears to have been quite smooth, the whorl is

compressed and triangular
,
w ithout carina and ribs, and on a portion of the penultimate

whorl the ribs have vanished
, and the carina has disappeared . T he suture-line is so

w ell preserved in the mould that it affords a safe guide for these observations.

Afi nilies and D if ferences—This Ammonite resembles H arp . variabile, by the series of

tubercles and fasciated ribs around the umbilicus . I t is, however, a much thicker and

less elegant shell, and the whorls are likew ise more rotund and not so high , the keel is

likew ise much thicker and never attains the extreme elevation and remarkable structure

seen in H arp . variabile . Its ribs are likewise less flexed and the Siphonal area much

broader in H a rp . insigne than we shall find it to be in H a rp . variabile .

L ocalily and S lra liarap lrical P osil ion .
—This Ammonite forms one of the leading

fossils in the Lyt. Jurense zone in England . I have collected it at Frocester H ill, Sheeps

combe, near P ainsw ick , and at Ozleworth
,
all in G loucestershire .

Foreign L ocalilies .
-l n France it is a common Species in the Upper L ias above the

zone w ith H arp . serp entinum, and H arp . bifrons . A ccording to D umortier it is found

at Saint-C yr, P oleymieux , Saint-Fortunat, St. Romain, L imas, L a Verpilliere, Semur, S t.

Jul ien, St. Nizier, C harnay, Fressac , Morties
,
Vaux Fevroux

, Ain Besancon, Thouars,
Mort, C harolles, S t. Quentin and it is to be seen in the Museum at Lyons . In G ermany

it lies in the uppermost stratum of the Upper L ias, the zone of Lyt. Jureuse, near H ein

ingen , Meiningen
,
Reichenbach, H echingen , also near Uhrweiller-les-Vignes

, Bas-Rhin.

H aarocnaas VAR IAB IL E , d
’

O rbianp . P l . LXVII, figs . 1—6 ; LXVIII .

AMM O N ITE S O BL I QUA TUS , Yarmy and Bird . Yorksh . C oast
, p . 265

,
1 828 .

BE AN I I , S imp son . Ammonites York . L ias
, p . 3 6

,
1843 .

VAR IA B IL I S, d
’
O rbz

’

g ny . Paleontol . Francaise, p . 350, pl . 1 13 , 1842 .

C hap uis c l D ewa lque. Mem . C our . Acad . R oy. Belgique ;
Fossiles du L uxembourg, t. xxv

,

p . 64, pl . ix, fig . 2, 1854 .

Opp el . D ie Juraformation, p . 250, 1856 .

D I S P A N SUS
,
L ycett, T rans . of the C otteswold C lub

,
vo l . iii, p . 5, 1865 .

vxam D umor tier . D épéts Jurass . , partie iv, p . 77, 1874 .

D iagnosis
—Shell discoidal

,
compressed, carinated ; volutions one half involute ; sides

convex, transversely costated ; costae sigmoidal, inflated towards aperture
, and fas

ciated ; fasciculi arise from a tubercle situated near the inner margin
,
in general a single
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rib between the tubercles siphonal area narrow
,
keel very thin and extremely prominent,

distinct from the siphuncle ; aperture compressed, sagittate
,
acute ; suture-line tortuous,

four lobed .

D imensions—P l . LXVII, fig . 1 . Transverse diameter 1 40 millimetres ; width of

umbilicus 45 millimetres ; height of aperture 55 millimetres ; width of aperture 27
millimetres .

P l . LXVII
,
figs . 3 , 4, var . disp ansum. Transverse diameter 85 millimetres ; width of

umbilicus 25 millimetres ; height of aperture 35 millimetres ; width of aperture 1 8 milli

metres .

P l . LXVIII . Transverse diameter 21 0 millimetres ; width of umbilicus 7 5 milli

metres ; height of aperture 75 millimetres.

D escription—This beautiful Ammonite is one of the most dominant forms of the Lyt.
Jurense-zone in G loucestershire, from whence all the fine examples so accurately

delineated in Pls. LXVII and LXVIII were collected . The Shell is discoidal, much
compressed and excessively carinated ; the volutions, six in number

,
are one half involute ;

the Whorls are ornamented with from sixty to seventy transverse sigmoidal costae, al l

inflected towards the aperture ; most of these are fasciated, and arise in pairs from well
marked tubercles developed around the inner margin,

whilst others are short and single,
and lie between the fasciated pairs ; there is in general one simple rib between each

fasciculus . T he siphonal area is narrow (Pl . LXVII , fig . in which the inflected

costae al l terminate ; from the centre arises a very narrow, extremely prominent keel (figs.

1 , 2, 5, which is rarely preserved, it stands straight out from the shell
,
and is situated

outside and entirely distinct from the siphuncle (fig . where it isWell delineated . H ere

we observe that an accidental fracture of a portion of the shell has exposed some of the

chambers and the siphuncle is shown in sild beneath the outer lamina of the shell .

T he prominent calcareous carina has been entirely broken away from the area and was

evidently i ndependent of, and detached from,
the Siphuncle

,
which really lies embedded

w ithin the shell itself. In P ]. LXVII, figs . 3, 4 I have figured an example of the disp ansum

variety, from the sands at Frocester H ill . T he sides are more convex and run out into a

narrower area, with a thinner and sharper keel, the lateral costae are smaller and more

numerous, and the fasciated bundles less pronounced . T he Ammonite described as

Am. Beanii, S imp . ,
is undoubtedly the same as d

’

O rbigny
’

s Am. variaéilis, and it was

the discovery of this species in the G rey Marl
,
zone of Lyt. Jureuse at the Peak, that

settled the point as to the age of that bed w ith me . This species and H arp . striatulum
,

which I found associated together, proved that the Frocester Sands and the G rey Marls

at the P eak were upon the same horizon of life .

The aperture is narrow, and elongated (Pl . LXVII, figs. 2, and sometimes

lanceolate, as in PI. LXVII , fig . 4 .

T he suture-line is extremely tortuous, and in its contour developes four lobes and

four saddles. T he siphonal lobe is as wide but shorter than the principal lateral, and is
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sands, A . variatilis does not pass higher than the lowest fossiliferous beds of the

sands ; both are very limited in their vertical range, and never occupy the same horizon .

Both in the young and adult conditions of growth A . disp ansus is always more discoidal

than the other ; the figure of the back more especially differs in its acute keel, the tubercles

upon the inner margin of the volutions are much more faintly marked
,
and unlike those

of A . va riabilis they are irregular they give origin to numerous fasciated sigmoidal radii ;
in A . na riaailis the radii constitute rigid , nearly straight, and comparatively prominent

ribs
_

the septa in A . dispansus have . the lobes much more simple, less pointed, and less

produced ; the test is preserved very rarely and on ly in young specimens
,
it is delicate,

and exhibits the fine hair-like sigmo idal radii much more distinctly than the casts .

Specimens and fragments are very abundant at Frocester H ill ; at H aresfield H ill they

are present, but are badly preserved . T he largest specimen in my possession is five

inches and a half across, but very few exceed three inches.

”

L ocality and S tra tiyrap lrica l P osition —T he type form I have collected from the

sands between the L ias and I nferior Oolite near Bridport. T he specimen (P l . LXVII,
figs . 1 and 5) came from that locality . T he H arp . disp ansum type (Pl . L XVII, figs. 3 , 4)
was collected at Frocester H ill and P l . LXVIII near Nailsworth, G loucestershire .

H A R P O C E R A S AAL E N S E , Z ieten . P l . LXXV, figs . 8— 1 0 ; P l . LXXX,
figs . 1— 3

P l . LXXXII, figs . 1— 4 .

N AUTI LUS C O M P T US ’

! R einecke . N aut. et Argon . , p . 5 7, tab . 1 , figs . 5, 6, 18 18 .

AM M O N ITE S S I GM I FE R ? P lzil lips . G eo l . of Yorksh . , pl . xiii, fig . 4
,
1 829 .

AAL E N S I S
,
Z ie ten . Versteiner . Wiirtemberg, p . 37,pl . xxviii, fig . 3, 1830 .

RUG AT ULUS , S impson . Fossils of Yorksh . Lias, p . 73 , 1855 .

AAL E N S I S , O pp el . D ie Jnraformation, p . 248, 185 6 .

M O O R E I
, Lycett . C otteswold H ill s Handbook, p . 122, pl . i, fig . 2,

1857 .

H aarocnaas AAL E N S E , T ate and Blake . Y orksh . Lias, p . 303
,
1 876 .

D iagnosis
— a . Adult condition—Shell discoidal, much depressed, carinated whorls

compressed, two fifths involute, inner border untruncated, sides S lightly convex, closely

covered w ith fine
,
Simple, irregular stria bent forward and inclined toward the carina,

which is neither elevated nor distinct.

6 . Youny condition .

— Striae much larger, more unequal, distant, and distinct ; Siphonal
area thinner and more trenchant ; aperture narrow, elliptical .

D imensions—L arye sp ecimen, P l . LXXX, figs. 1 , 2 Ammonites M oorei, Lycett)
transverse diameter 85 millimetres ; height of whorl 30 millimetres w idth of umbilicus
35 millimetres ; W idth of aperture 1 5 millimetres.

Sma ll sp ecimen (P l . LXXXII, figs. 1 , 2, Ammonites Aalensis, Z ieten) transverse
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diameter 39 millimetres ; height of whorl 1 6 millimetres w idth of umbilicus 1 4 milli
metres w idth of aperture 9 millimetres .

D escrip tion
—This Ammonite has long been a puzzle to naturalists, seeing that the

young shells agreed very well w ith Z ieten
’

s pl . xxviii, fig. 3 , whilst the adult shells

approached H arp oceras Op alinum. I therefore, by the kindness of P rofessor Fraas, of

S tuttgart, obtained some type specimens of Am. A alensis collected from the G rey Marl of

the L ias beds of Wasserelfingen near A alen,
from whence Z ieten ’

s type was derived,
and on comparing these G erman specimens w ith a series obtained from the Ammonite

bed of Frocester H ill, I found them to be identical w ith shells of the same size, and that

the large shell which my late friend D r. Lycett figured in his handbook as a new species

under the name Am. M oorei
,
was in fact the adult condition of H arp oceras Aalense,

Z ieten (P l . LXXV, fig . I n order to understand the history of this species w e must

study H arp . A a lense in its young and adult conditions (Pl . LXXXII, fig . 1 , P l . LXXX,

fig . In youth the radii are larger and w ider apart, of unequal size, and always simple,
the carina is acute and distinct

, and the striae are sometimes grouped '

ia bundles

together near the inner edge (P l . LXXXII , fig . W hen the shell reaches 30 milli

metres in diameter an important change takes place the striae become smaller and more

closely approximated, they cover the sides and pass over the carina in close apposition ;
the change from the large costae of the young shell to the fine striae of the outer whorl of
the larger forms is very sudden

,
and affords a strong contrast, when seen w ithin the

umbilicus .

In the adult, so well figured in P 1. LXXX,
figs . 1— 3, and in P I. LXXV, figs . 9 , 1 0,

the beauty and regularity of this species are well delineated . T he shell is discoidal,much
depressed, and carinated ; the whorls are two fifths involute ; the sides covered w ith

very numerous, small, single
,
bifiexed striae, which become hair-like and more closely

set together in larger shells so numerous are they, in fact, in the specimen I have figured
,

that they are counted w ith difficulty on the body-chamber . T he whorls S lope towards

the previous volution ,
and are equally rounded towards the carina, which is not elevated or

distinct from the area
,
and forms only its acute summit. T he suture-line (Pl . LXXX, fig . 3)

resembles that of H arp . radians (P l . LXIV,
fig . T he siphonal lobe is short and wide

,

it has several lateral digitations and two divergent terminal po ints. T he siphonal saddle is

wide
,
and divided by a small accessory lobe into two nearly equal spaces, which terminate

in three folioles on each side . T he principal lateral lobe is large ; w ith three lateral digits

on each side and two term inal points at its summit. T he lateral saddle is small, and the

inner lateral lobe, about one third the size of the principal, has a few digits on its circum

ference . T he accessory saddle is a shallow space leading to two small auxiliary points .

T he test of H arp . A alense is very thin,
and in general well preserved . T he mould

exhibits the form and direction of the radii in great perfection, better, in fact, than in

those specimens which have retained their test.

Afinities and D ifier
'

ences .
—H arp . A alense, Z iet. , resembles H arp . radians, Rein it
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is, however, more compressed, the siphonal area more acute, without a distinct keel,
and its fine

, hair-like striae pass over the ridge ; the radii, likewise, are more unequal
in size, and differ much during their evolution ; the difference observed in the character
of the radii in young and old shells forms another point of comparison w hich ought
not to be omitted in treating of the affinities of this beautifu l Ammonite, which is still
more closely related to H arp oceras op alinum. A critical comparison of H arp . A alense

with H arp . op alinum will, however, be more in place in the article devoted to the

description of that most interesting and beautiful form (p .

T he young forms of H arp . Aalense present a wide range of variability in

the ornamentation of the shell
,
and it is only. after the acquisition of a number of

examples of genuine types
,

and a critical comparison of these w ith one another,
that w e realise the fact that w e have first to learn the morphology of the species

before we can study the varieties . In P l . LXXXII, figs . 1— 4, I have given accurate

delineations of two examples of H arp . A alense from the L ias beds of Wasserelfingen

near Aalen, a deposit and locality from whence Z ieten
’

s type specimens were collected .

These shells lead up, by a series of changes, from the young form (Pl . LXXXII, fig .

3) through a largely costated variety to a smaller costated form and up to a still

finer ribbed variety which makes a transition link to the adult form presented

by some of the smaller forms of H arp . M oorei (P l . LXXX,
fig . N ow ,

all these

varieties I have in years past collected from the upper sands of Frocester H ill, and a

few from a like bed at Nailsworth
,
G loucestershire, and from Burton, Bradstock, and

C hideock H ill, D orsetshire . T he English and the G erman varieties match each other so

closely that we are bound to admit the forms mentioned are the necessary changes the
organism has passed through

-

in the evolution of the species.

Reinecke appears to have figured the young form with fine costae under the name of

N autilus comp tus, and Lycett a variety under that of Am. M oorei, whilst Z ieten has figured
the most typical shell (Pl . LXXV,

fig. 8) as Am. A alensis. In truth, all these forms are

readily united by the intermediate l inks which one finds in a tray ful l of examples

obtained from the Upper L ias Sands.

The variety “H arp . comp tum of Reinecke is in the young state distinguished

by having fine, closely arranged, sigmoidal radii, which are fasciated at irregular intervals

by folds of growth subsequently the fasciated character disappears in older forms .

L oca lity and S tratiyrap aical P osition—H arp ocerasA a lense is limited to the Op a linum

zone of Frocester H ill and Nailsworth
,
and is found in the same horizon at Burton

Bradstock and C hideock H il l, D orsetshire . This Ammonite is a leading fossil in the

upper part of the Lyt. Jureuse-marl at Wasserelfingen near A alen,
and this same stratum

has a w ide distribution through G ermany, as at G undershofl
'

en, and Uhrviller, Bas-Rhin

in France at Saint-Quintin, Isere, and the environs of Saint-Rambert, A in S aint-Romain,

Rhone ; and Verpilliere, Isere, where magnificent Specimens are obtained from the iron

stone bands .
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H AR P O C E R AS BI C AR IN A TUM , M unster . Pl . LXXXII , figs . 9, 1 0, 1 0a, 1 1 .

AMM O N I TE S BI C AR I N ATUS, M unster . In
I

Z ieten
’
s Versteiner Wurtemberg, p . 21

, pl . xv ,

fig . 9, 1830 .

E LE GAN S
, Sowerby . M ineral C onchology, vo l . i, p . 2 13, pl . 94, 18 15 .

P lril l ip s. G eol . York . , pl . xiii, fig . 12, 1829 .

C O M PLAN A TUS
,
d

’

orbigny . P aleontol . Francaise, T err. Jar . , p . 353 , pl . 1 14
’

figs . 1—4 , 1842 .

BI C AR I N A TUS, Quenstedt . D er Jura, p . 578, 1 858 .

D umortier . D ép6t Jurassique, partie iv, p . 55
, pl . xi, figs.

3— 7, 1874 .

D iaynosis.
—Shell compressed ; whorls broad, sides flattened and ornamented with

simple, narrow, nearly equal, biflexed costae, separated by well-marked sulcations ;
siphonal area obtuse, with a small, central, vertical carina raised on a flat

,
and two

lateral ridges which bound the flanks and form therewith an acute angle ; umbilicus
narrow, with vertical walls ; aperture compressed, elongated, subquadrate .

D imensions—Transverse diameter 49 millimetres w idth of umbilicus 6 millimetres

height of last whorl 25 millimetres width of aperture 1 2 millimetres .

D escrip tion
—This beautiful little Ammon ite has occasioned much confusion in the

description of the falcifers of the Upper L ias beds, in consequence of d’O rbigny having

figured in his plate 1 14, fig . 3 , a shell of Am. bicarinatus as the young shell of his Am.

comp lanatus .

H arp . ea aratum (comp lanatum, d
’

O rb . ) has a round siphonal area and prominent

keel (P l . LXII, figs. 1 whilst H arp . bicarinatum has a fl at area, small central keel,
and two lateral ridges separating the area from the flanks. I have a series of four fine

specimens from Milhaud, A veyron,
before me, which Show this character very well . T he

specimen I have figured (P l . LXXXII, figs. 9 , 1 0) is the only English example I know .

There is a neatness and angularity about the entire outl ine of this Ammonite which serve

to distinguish it. D umortier put this question to a crucial test
,
he broke up several large

specimens of Am. comp lana tus, d
’

O rb . , for the purpose of procuring their small interior

whorls in order to compare them w ith true forms of Am. eicarinatus . T he result of this

comparative study convinced him that there was nothing to justify the union of the two

she lls, and thatAm. bicarinatus was a good species, well separated by the form of its carina

and whorls, which never varied, and that none of the examples of Am. comp lana tus, d
’

orb . ,

which he had obtained had shown a structure of the siphonal area similar to the one so

accurately delineated in figs. 9 and 1 0, P l . LXXXII .

The whorls are oval and the spire extremely involute, so that the last whorl occupies
one half the diameter of the disc ; the costae arise by simple, hair-like stems around
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the umbilicus, and w iden as they pass singly over the sides
,
describing a double flexure

thereon and terminating in the lateral ridge which bounds the area. T he umbil icus is

very narrow with vertical walls and shows all the inner whorls .

T he suture-line is complicated (P l . LXXXII , fig . 1 0 a) the siphonal lobe is short and
narrow ; the siphonal saddle very large, w ith a long oblique accessory lobe which divides
the area into two spaces the external is the smallest and its walls are incised by six or

eight folioles the internal is nearly as large as the principal lateral, and here are twelve

folioles in the walls. The principal lateral lobe is very large and surrounded w ith ten

long denticles the lateral saddle is likew ise large and the walls have many folioles ; the

external lateral lobe is much smaller than the principal, it has two side branched

denticles, and a terminal tuft the auxiliary lobes and saddles, four in number, diminish

in magnitude from w ithout inwards, and present nothing of interest before reaching the

umbilicus .

This species exhibits abroad many varieties in its young state ; some have the sides

flattened and the area angul ated , others have sides and area gracefully curved, some have

the costae delicate
,
regular, and closely arranged, others unequal and deep

,
w ith distant

sulci between ; hence these various forms have been mistaken for other species . In the

adult condition,
however, this Ammonite preserves a very uniform figure and ornamenta

tion
,
and is a very characteristic fossil of the zone of Lyt. Jureuse .

L oca lity and S tra tiyrap lrica l P osition .
—T he specimen figured (P l . LXXXII, figs .

9 , 1 0) belonged to the late D r . Lycett who collected it from the L ower Sands near

Nailsworth, it is now the property of the Museum, G eological Survey, Jermyn Street.

Fig . 1 1 , P l . LXXXII, is copied from d
’

O rb . , P al . Franc. Terrains Jurassiques,
’

tom. i
,

pl . 1 1 4, fig . 3 .

H A R P O C E RA S O P AL IN UM , R eineclce . P l . LXXX,
figs . 4 , 5, 6, 7 , 8 .

N A UTIL US O P A L I N US , R einecke . N autil . and Argonaut. , p . 55, figs . l , 2, pl . i, 18 18 .

M E A N D BUS
,

Ibid . , p . 5 6
,
tab . 1 , figs. 3

,
4
,
18 18 .

AMM O N ITE S P R I M O R D I A L I S , S chlotheim. D ie P etrefactenkunde, N o . 8, p . 65, 1820 .

C AR IN A TU S
,

H aan . Ammon . et G oniat. , p . 139, 1825 .

P R I M O R D I AL I S
,
Z ieten . Versteiner Wurtemb . , p . 5 , tab . iv

,
fig . 4, 1 830 .

O P A L I N US , Quensted t. Flez gebirge, p . 285 , 1843 .

C ephalopoden, p . 1 15, tab . 7, fig . 10, 1849 .

P R IM O RD I AL I S , d
’

O rbigny . Paléont. Franc. ,
T err . Jurassiques, p . 235 , tab. 62

,

1 842 .

O PA L IN O S , Quensted t. D er Jura
, p . 307, tab. 42, fig . 8, 1858 .

L ycett. P roc . C otteswol d N at . C lub, vol . iii, p . 5 , 1865 .

D iagnosis
— Shell discoidal, compressed, and subcarinated ; volutions six, two thirds

involute ; sides slightly convex or flattened, inner margin concave
, outer margin
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sloped into a trenchant, slightly prominent carina w ithout a keel, over which fine

striae pass ; test moderately thick
,
striated with many fine, falciform depressions,

sometimes fasciated ; siphuncle lies immediately beneath the carina, which envelopes

it ; aperture elongate, sagittate, with projecting lateral lappets, and a long abdominal
spine ; suture-line tortuous .

D imensions— Transverse diameter 1 1 5 millimetres ; width of umbilicus 25 milli

metres ; height oi aperture 50 millimetres ; width of ditto, 24 millimetres .

D escrip tion—This beautiful Ammonite characterises the uppermost stratum of the

L iassic sands in G loucestershire and D orsetshire , where I have collected it in sitii . In

G ermany this same stratum with Lytoceras torulosum is classified with the Brown Jura

or Lower Oolite, but the English sections have induced me to place it w ith the

Ammonites of the sands. I have taken a specimen atH aresfield in a block of rock with its

impression on the L ower Oolite which rested immediately upon it, so high does it range .

T he shell is compressed, discoidal, and strongly carinated, but withtmt a distinct

keel ; the volutions, six in number, are about two thirds invo lute, raised a little in the

middle, convex on the outer half, and slightly depressed on the inner . T he whorls
are likewise concave at the inner margin,

where they embrace the umbilicus, and curve
towards the siphonal area

,
where they form a trenchant carina without a distinct keel

,

producing an acute bevelled edge over which striae pass from the right to the left side of
the shell, as shown in P I. LXXX, figs. 7 and 8 .

T he surface of the Shell is ornamented w ith innumerable fine striations, rather unequal

in S ize, bifl exed in figure, and extending uninterruptedly from the umbilicus to the area .

The striae are sometimes fasciated at the inner margin from the clustering together

of so many striae into a limited space . In many shells this is wanting, but may be

noted in the two fine examples (P l . LXXX,
figs. 4, The aperture is compressed,

elongated, and sagittate . T he sides have, when perfect, long, narrow, lateral lappets

and a projecting abdominal spine, all of which leave their impression on the mould of

the body-chamber .

T he suture-line is tortuous, and forms six lobes on each side . The siphonal lobe is

Shorter and as wide as the pri ncipal lateral, and ornamented on each side with two

branches, of which the terminal one is bifid . The siphonal saddle is wide and divided

into two portions by a long accessory lobe the innermost is the widest and terminates
in two complex and one simple foliole, the outer portion is long and narrow and develops

several lateral folioles. T he principal lateral lobe has a long, stout, straight stem, with three

digitations on each side and three terminal branches. The lateral saddle is very symmetrical,
and as large as the principal lateral lobe ; it is divided into two parts by a short accessory lobe

at the base, and the sides and bottom terminate in a number of rounded leaves. T he inner

lateral lobe is
'

narrower and shorter than the principal lateral, and its sides and terminal

portion develops many pointed digitations. T he outer auxiliary saddle is rather large,
developing a number of folioles the first auxiliary lobe is a little smaller than the
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seen in the Frocester H ill shells, and we miss the two varieties with obtuse backs and

distant radii which constitute the varieties costula and r eyularis perhaps, however,
these deficiencies might also disappear upon examining good Swabian .collections. The

septa are identical both in Swabian and C otteswold shells
,
the observer Should, however,

be careful to examine both sides of the G iindersh
’

ofen Specimens, as in one now before
me the septa of the right side exhibit a singular abnormal change from the true design

,

which , however, is perfect upon the left side
,
and the general figure of the shell has

nothing peculiar ; this variabil ity does not occur in Frocester H ill shells .

Quitting the examination of specimens I will now advert to the literature of the

species ; the first figure and description is that of the N autilus opa linas of Reinecke .

Q uenstedt, in his several w orks
,
has figured forms of the variety M oorei with the

volutions much enveloped as Am. op alinas, and has also given examples of Aalensis and

of costula as distinct species . D
’

O rbigny, in his
‘ Paléontologie Francaise,

’

has figured

an aged shell resembling the variety M oorei,
’

but unusually inflated
,
as Am. candidus

,

afterwards changed to Am. p rimordia lis upon an erroneous idea that it was the species

figured under that name by Schlotheim . Upon another plate he has figured both young
and aged examples of the allied species Am. A a lensis, which are very truthful in al l the

details of their ornamentation ; a comparison of the septa figured by him of the two

supposed species which are taken from some of the last-formed chambers of aged shells

will show that in both the pattern and the design are the same
,
and that the differences

are of the most trifling description, if these, indeed, are not attributable to the artist ;
the descriptions of Am. p rimordialis and Am. Aalensis are also substantially alike, if in both

wemay use the w ord costa and striae . T he author in question makes no reference to the

Am. op alinas, Reineck .

”

L ocality and S tratryrapnical P osition—This Ammonite is entirely limited to the

uppermost bed of the H arp
-Opalinum zone . I have co llected it only in these localities

Frocester, H aresfield, G loucestershire ; and at Burton Bradstock and C hideock H ills,
D orsetshire .
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H AR P O C E RA S D l S C O ID E S, Z ieten . P l . LXXXII, figs. 1 2
,
1 2a , 1 3 .

AM M O N ITE S D I S C O I D E S
,
Z ieren . Verst . Wu rts.

, p . 2 1
, pl . xvi, fig . 1 , 1830 .

d
’

O rbigny . P aleonto l. Francaise, T er . Jurass . , p . 356 ,

1842 .

Opp el . D ie Juraformation
, p . 245, 185 6 .

Quensted t . D er Jura
, p . 283, pl . 40, fig . 7, 1858 .

D iagnosis
—Shell compressed, carinated ; whorls broad, nearly entirely involute

sides compressed, slightly convex, and covered with biflexed sulcated undulations ;
umbilicus nearly occluded ; siphonal area narrow,

lanceolate, and slightly serrated ;
aperture very deep, broad at the base, and narrowly lanceolate at the outer border .

D imensions—Transverse diameter 70 millimetres ; height of the last whorl at

aperture 38 millimetres ; transverse w idth at thickest part 1 5 millimetres ; height of

aperture 35 millimetres ; width of umbilicus 5 mil limetres.

D escrip tion
— This is a very rare Ammonite in the C ephalopoda-bed of Frocester,

and the specimen I have figured is the largest I have collected ; it agrees so well with

Z ieten and d
’

O rbigny
’
s figures that there is no doubt about the identity of the species.

T he shell is much compressed
,

strongly carinated, and provided w ith a very

small keel . T he whorls are broad and the last exceeds in depth more than half the
diameter of the disk, so that the shell is extremely involute w ith a very small umbilicus .

T he sides are ornamented transversely w ith simple, equal, bifl exed costae
,
which spring

separately from the circumference of the umbilicus, and gently and gracefully bend

forward
,
then incline backwards, and afterward shoot forward towards the outer border

,

the costae are separated by Shallow sulci which
'

have a similar curve to the costae (P l .
LXXXII, fig.

T he siphonal area is narrow ly lanceolate, and provided w ith a Short and slightly

prominent keel . _T he spire is composed of compressed whorls which are angular towards

the umbilicus and trenchant at the border, the umbilicus is very narrow with declining

wall s . T he aperture forms an acute angle, rounded at the base (fig . T he suture

line is very complicated, and as none of my specimens show the beautiful lines of this

structure, I have copied d’O rbigny
’

s capital figure of the same . T he chambers are

symmetrical and divided on each side into nine lobes and nine saddles formed of single

parts.

T he siphonal lobe nearly as long and much wider than the principal lateral lobe
,
is

provided w ith four branches ; of these the inferior branch is very large and oblique .

T he siphonal saddle, tw ice as large as the principal lateral, is divided into two large

unequal-sized branches, of which the internal is the w idest, w ith a very large
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accessory lobe . T he principal lateral lobe, large and oblong, is adorned on each side

with five ramified branches, not including the terminal branch . T he lateral saddle,
nearly as large as the principal lateral lobe, is surrounded by nine folioles. T he

auxiliary lobes are seven in number, the first is large and the inner Six rapidly diminish

in size as they approach the umbilicus and are separated by as many small saddles with

foliated walls. A radial line extended between the Siphonal lobe and the umbilicus

would pass beneath all the other lobes .

Prof. d’O rbigny
1 had the opportunity of examining a young form of H arp . discoides,

he says at the diameter of 5 millimetres it has a smooth
,
round, siphonal area, which soon

becomes angular but remains smooth up to a diameter of 1 0 or 1 1 millimetres . T he

simple transverse costae and sulci afterwards begin to appear
,
and are nearly as equally

spaced out as they are in the adult. Each additional whorl contains a greater number

than the penultimate whorl, and thus the number of the costae and furrows increases

with the growth of the shell .

Afi nities and D if erences.
—This species very much resembles H arp . eaaratum in

the w idth of the whorl, and in the fl exures of the costae, which in both are simple and

distinct throughout, both have -a small umbilicus with a similar involution of the

whorls. In the siphonal area lies the difference, H arp . discoides has a Sharp trenchant

area, whereas in H arp . ea ara tum there is a central keel with two lateral furrow s, and

two outer carinae bounding the area .

L ocality and S tratiyrapnical P osition—I have collected three or four specimens of

this shell from the Upper S ands at Frocester H ill in the zone of H arp . op a linum. T he

largest example I possess is the one now figured . In France it has been obtained from

many localities where the H arp
-op a linum zone crops out as at Milhaud, Aveyron ; near

Fontenay, Vendee ; Sant-Rambert, A in Uhrvil ler, Bas Rhin ; near Lyons, near Salins
,

Jura ; la Verpilliere, Isere P rivas, Ardeche Fressac, G ard ; la C ride, Var St . Fortunat
,

R hfine St. Romain, Rh6ne ; whenever this beautiful little Ammonite is found it may be

considered to be a leading fossil of the H arp
-op alinum zone .

1 Paléontologie Francaise, T errains Jurassiques,
’
tom . i, p . 357 .
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group, and resembles an elegant form of that Species observed in the passage-beds
between the Ama ltfieus-sp inatus and S tep nanoceras-commune z ones in D orsetshire .

L oca lity and S tratiyrapnical P osition—M r . Beesley collected his specimen at Adder
bury . M r. Edwin A . Walford collected those he kindly sent me for inspection from
C hipping Warden, Northamptonshire, where it is associated with S tepnanoceras commune
and forms approaching S tepnanoceras crassum.

H AR P O C E R A S N O R M A N I A N UM , d
’

O rtiyny . P l . LXXXIII, figs . 1 , 2 .

AMM O N ITE S N O RM A N I AN US
,
d

’

O rbigny . Paleontol . Francaise, T err . Jurassiques,p . 29 1,

pl . 88 , 1 842 .

D iagnosis
—Shell compressed, carinated, bisulcate, and slightly involute ; whorls

compressed, convex in the middle, and flattened at the marginal and spiral sides
,

regularly costated transversely, with upwards of seventy simple biflexed radii w ith nearly

equal sulci between . Siphonal area narrow carina prominent, having a narrow groove

on each side aperture quadrate, compressed on the sides, and roundly angulated .

D imensions—Transverse diameter 85 millimetres width ofumbil icus 40 millimetres

height of aperture 25 millimetres ; width 1 7 millimetres.

D escrip tion
—The Ammonite figured on P late LXXXIII, figs. 1 , 2, resembles Am.

N ormanianus, d
’

O rb . , more closely than any other that has passed through my hands. It

has the same number of simple costae equally bifl exed, a like amount of involution,

but in addition it has two small lateral grooves on each side of the carina which are

absent in d’O rbigny
’

s type shell how far thismay be a variable or persistent character is

unknown .

L ocality
—I found this specimen in one of the cases of the British Museum w ith the

M S . name I have retained ; the shell was numbered
, but the locality from whence

it had been collected was not mentioned . Judging from the petrology of the matrix it

appears to be Middle L ias.

The existence of the small , bell-Shaped Aptychus in the body-chamber induced me to

have the Specimen figured .
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Family .
—A E G O C E RAT ID fE— continued .

G enus VI l .
—S T E P H A N O C E R A S . Wa ayen, 1 869 .

Family
—C O R O N A R I I, Von Buck . A bh . konig . Akad . Wissensch . Berlin, Ueber

Ammoniten
, p . 145 , 1832 .

C O R O N A '
I
‘
E N , Quensted t. C ephal opoden, p . 1 75 , 1849 .

P L AN UL AT I , P ictet. T raité de P al éontologie, t . ii, p . 693, 1 854 .

C O R O N A ’
I
‘

I , S eebach. H annoversche Jura, p . 147, 1 864 .

G enus—P E R O N O C E RA S (p ars), H yatt . Foss . C ephalopods ; Bull etin of the M useum of C om

parative Z oology, H arvard’s C ol lege, C ambridge,

M ass vol . i, p .

— 1869 .

Da c saas (p a rs) , Ib . , p . 84 .

D A C T Y L I O C E R A S (p ars), Ih .
, p . 95 .

S T E P H A N O C E R A S, Waagen . Formenreihe, Benecke
’
s Beitr . , n ,

247 , 1869 .

W. N eumayr . Zeit . D eutsch . G eol . G esellschaft
,
Bd . lxxvu,

p . 9 15 , 1875 .

T he general form of the shell in the genus S tep nanoceras is very variable the siphonal

area is in general large and round w ithout keel, border, or channels, and the sculpture is

often highly ornamental . From the umbilical suture rises a short stout rib which often ends

in a tubercle at the middle or upper part, from which spines project as in S tep /r. D eslony

cfiamp sii (fig . 202) from the tubercle two or three smaller costae pass over the area and unite

w ith their fellows from the opposite side . Sometimes the tubercles are absent, and a number

of fine encircling costae complete the sculpture, as seen in S tep /ianoceras commune and

FI G . 1 98—Step ha nocer as corn/ma ne . FI G . 1 97 —Step 7i anoceras an nu la twm. FIG . 1 98 .
—S tep hamoceras B r a iloenridgu .

in S tep /ranoceras annulatum in which the style of costation just described is very w ell

shown .
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T he border of the aperture is encircled e ither by a broad band as in S tep lr. commune,

or lateral lappets are produced and inflected as in S tep a. Brailcenridy i i , in which they are

often conspicuous and w ell preserved (figs . 1 98 and In Step lr. B laydeni, S tepa.

H umpnriesianum, and S tepn. B eslonycnamp sii the mouth is encircled with a broad band .

The body-chamber varies from one half to one and a quarter whorls in length . T he

suture-line is much ramified . T he siphonal and principal lateral lobes are nearly of

equal length ; the inner lateral is much smaller and there are several auxiliary branches.

FI G . 1 99 .
—

.

S tep 7ramo FIG . 200 .
—S tep lr.amoceras FIG . 201 .

—S tep hanoceras FIG . 202 .
—S tepha/nocer as

ceras B ra i lcen/r'idg ii . B lagdeni . B lagdeni D eslongckarmp sui.

Many characteristic species appear for the first time in the Upper L ias
,
as Step t .

commune, S tep a. annulatum,
S iap li . crassum, S tep /r. fiaulatum, and S tepa. sudarmatum.

T he zone of S tep fi . H ump lrriesianum in the Inferior Oolite is a great depository of the

species of this genus both in E ngland and in France . In this horizon w e find

S tep nanoceras Brailcenridyii, Sow . S tep lranoceras D eslonyclramp sii .

Brace/iii, Sow . G ervillii, Sow .

B ronyniarti, Sow . H umpliriesianum, Sow .

coronatum, Briig . Sauz ei, d
’

O rb .

B laydeni, Sow . linyuiferum, d
’

O rb .

T he Aptychus is bivalved, calcareous, and very thin, and has upon its external surface

numerous small granul es .

T he genus S tep /l anoceras appears to have certain near relations w ith the genus

A eyoceras through the species Aey . pettos of the Middle L ias (see p .

T he group represented by other Jurassic forms, as S tep /ianoceras modiolare, Luid

and S tepaanoceras macrocepnalum,
Schloth . , stands well apart from the more compressed

forms of H arp oceras in the Upper L ias. A ll the varieties of the M acrocep lrali are

globose from the extreme involution of the spire and the narrowness of the umbilicus ;
they also possess a remarkably complicated suture-line . This genus has very few

forms in the European Jurassic rocks and occupies a limited horizon in them
,

commencing w ith S tepnanoceras macrocep nalum in the C ornbrash of England and
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the convexity of which are directed towards the aperture . T he spire is composed

of round whorls, a little higher than they are W ide ; in some varieties the whorls incline
towards a quadrate section and embrace the penultimate whorl feebly so that this species

is extremely involu te . T he aperture exhibits nearly a round or sub-orbicular section
being hollowed out below to receive the return of the spire . In P l . LXXXI l l , figs . 3 ,

4, I have figured a specimen of S tepnanocer as commune from the British Museum

C oll ection which has the mouth aperture well preserved . There is first a circular

constriction,
and then a round, prominent band surrounding the aperture ; there are no

side lappets ; and it is worthy of note that the mantle of the animal, when producing

this termination
,
formed the simple rib on the side and bifurcate ribs which extend

across

.

the area . This specimen shows also that the dwelling chamber of S tep /ra

noceras commune was very short and occupied little more than half the length of the last
whorl of the Shell . The suture-line (Pl . LXXXIV, fig . 3) forms three lobes and three

saddles on each side . The siphonal lobe is long but w ider than the principal lateral
, and

develops on each side four digitations terminating in two pointed processes. T he

Siphonal saddle is much larger than the principal lateral lobe, and terminates in

three unequal, trilobed folioles . The principal lateral lobe has an irregular figure
,

having three digits on each side and a terminal obtuse one . T he lateral saddle is small

and oblique, terminating in four unequal folioles. T he inner lateral lobe is small and

oblique, and terminates in two points, the auxiliaries are quite rudimentary .

L oca lity and S tratigrap lrical P osition—This Ammonite, as its name implies, is one
of the most common fossils in the Upper L ias, and was at one time found in great

numbers near Whitby, some parts of the beach at one time were literally paved w ith

nodules containing them ; in those days a cart load might have been had in a short time ;
the fossils w ere usually inclosed in nodu les and it was for these the search was made

,

as the nodules were largely used in the manufacture of Roman cement ; the demand

having exceeded the supply, they are now no longer abundant.

A lthough this species is so common in England, P rof. d
’

O rbigny stated that he did

not know it in France ; however, since that time, D umortier has figured a very good

example from the Ironstone Sands at la Verpilliere , Isere where it is associated w ith

S tep nanoceras annulatum.

It is very commonly met with as a leading fossil in the Upper L ias strata of

Northampton , Warw ick
,
G loucester, Somerset, and D orset, and has a wide distribution

in these counties .
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S T E P H A N O C E R A S A N N UL A TUM
,
Sowerey . P l . LXXXIV

, figs. 7 , 8, 9 .

N A UTILUS A N GUI N US , R einecke . N autil . et Argonaut , fig . 73 , 1 8 18.

AM M O N ITE S A N N UL ATU S , Sowerby . M in . C onchol .
,
vo l . ii, p . 4 1 , pl . 222, fig. 5,

1 8 1 9 .

P L A N I T E S AN GUI NUS
, H aan , Amm . et G oniat. . p . 89, 1825 .

AM M O N ITE S A N N UL A TUS, Young and Bird . Y orksh . C oast, p . 253, pl . X 11, fig . 1 1
,

1 828 .

d
’

O rbigny . Paléont . Franc. , T err . Jurass. , p . 265 , pl . 76,

figs . 1 , 2 , 1842 .

S imp son . M onogr . on Ammonites
, p . 2 1 1843 .

Quensted t . C ephalopoden , p . 1 73 , tab . xiii, fig . 1 1
,
1 849 .

ST E P HA N O C E R A S A N N ULATUM
,
T ate and Blake . Y orkshire L ias, p . 299, 1876 .

D iagnosis
— Shell discoidal, compressed ; whorls round, narrow,

a little depressed on
the sides, and slightly involute costae small, slender, flattened, annular, and very
numerous

,
some simple, others bifurcate, and both alternate ; siphonal area round, and

truncated beneath for the return of the spire .

D imensions— Transverse diameter 80 millimetres ; w idth of umbilicus 45 milli
metres ; height of aperture 20 millimetres width of aperture 20 millimetres.

D escrip tions
—T he shell of S tep lranoceras annulatum presents a marked difference to

the other forms of the S tepa. commune group, like them it is discoidal and a little

compressed on the sides ; the whorls are narrow ,
round, and each revolution of the spire

is ornamented w ith one hundred and thirty slender costae, flat on the edge, and cut out

as neatly and sharply from the shell as if they had been chiselled w ith a tool (P l .
LXXXIV, fig . the costm are al l of the same size and directed obliquely for

ward, some are simple and annu lar passing over the area undivided like rings
,
whilst

o ther bifurcate at the margin
,
so that the two forms alternate singly or doubly w ith one

another . C onsiderable irregularity in this arrangement, however, is sometimes visible,
and in those cases two or three simple costae alternate w ith one bifurcate rib . In early

life and up to a diameter of fifty millimetres, there was alternately one simple rib and a

bifurcate rib encircling the area
,
w ith increased dimensions when the shell had attained

to eighty millimetres in diameter, the number of bifurcated ribs began to increase and

the simple annu lar costae to diminish . The umbilicus is w idely open and exposes all the

inner w horls of the spire, w hich consists of seven whorls a little higher than they are

w ide ; all are slightly involute . T he aperture is oval and only feebly grooved by the
return of the spire .

Afi nities and D if
’

erences .

— S tep hanoceras annula tum resembles S lepnanoceras com

mune (P l . LXXXIV,
fig . but is distingu ished by its more numerous, slender ribs less
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regularly bifurcated, more closely placed together and neatly cut as with a tool, and in

addition by its annular, straight ribswhich are not bent forward at the point of inflection .

L oca lity and S tra tigrapnica l P osition—This species is found in ironstone nodules in

the Upper L ias ofWhitby in the zone of S tep /ranoceras commune .

S T E P H AN O C E R A S FIBUL A TUM ,
Soweray . P l . LXXXV,

figs. 5— 1 1 .

AMM O N ITE S FI BULA TUS ,

AN D R E ZE

ST E P H A N O C E R A S FI BULA T UM

D iagnosis.
-Shell discoidal, compressed ; whorls round on the area

,
flattened on the

sides, and slightly involute ; spire entirely exposed ; costae numerous
,
united in pairs by

a small, smooth tubercle near the outer margin
,
then split again into two or three arched

costae on the area where they join their fellows . Section of aperture subquadrate .

D imensions—Transverse diameter 85 millimetres ; breadth of area 20 millimetres ;
height of aperture 22 millimetres width of umbilicus 46 millimetres .

B escrintion .

_

— O ne of the most obvious characters in this very beautiful Ammonite

is the uniting of the radii by knobs, like a button and loop ; in some specimens this

style is very uniform, in others modifications are observed ; for example, in one shell

two of the radii unite on the knob, and then a single rib passes up between them
,

bifurcates and extends over the area ; in
.

other examples three ribs are seen to be

united . T he whorls are flattened on the sides and ornamented with upwards of fifty

sharp , oblique costae (P l . LXXXV, figs . 6 and 7) which commence at the spiral suture,
ascend obliquely upwards and forwards to the border of the siphonal area, where a

spiny tubercle is developed, from this point two small costae arise and cross the area

in an arched form,
the convexity being directed towards the aperture . T he siphonal

area is round and highly ornamented by the ribs which cross it with great regul arity .

T he costae on the inner whorls are usually small
,
so that within the umbilicus the

shell is in general fine-ribbed
,
presenting a marked contrast in this respect to the

highly ornamented sides of the last whorl . M r. Y oung, who had a large series of

this species in his possession,
says in his Survey of the Yorkshire C oast,

’

Some of

the inner whorls are marked with double ribs meeting in the knobs, and then parting

into three on the back ; and on the outer whorl or whorls, we find strong
,
single ribs,

knobbed, each splitting into three beyond the knobbed towards the back . In some

specimens, the ribs on the outer whorl are alternately knobbed and plain in each case the

S owerby . Min . C onchol . , vo l . iv, p . 147, pl . 407, fig . 2,

1823 .

Y oung and Bird . G eol . Surv. Y ork . C oast, p . 262, pl . xm ,

fig . 9 , 1828 .

S imp son . M onogr . on Ammonites, p . 22, 1843 .

Yorkshire Lias, p . 5 9, 1 855 .

T a te and Bla lce . Yorkshire L ias
, p . 30 1 , 1876 .
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whorls are subquadrate, w ider than high, and slightly involute , they are transv ersely

ornamented with 36 to 42 small costae which commence at the spiral suture and

cover the sides, some remain single
,
whilst others unite in pairs and form a tubercle

which develops a long outward directed spine ; the tubercles and spines occupy the

margin of the inner whorls and form a deep spiny umbilicus. O n the outer whorl the

tubercles begin to disappear
, and the costation then consists of a S imple bifurcate

rib which sends its branches across the area . T he siphonal area which is broad

and fl at, is closely adorned w ith small costae derived from the fasciated tubercles, as

well as from the intermediate simple ribs that pass freely and singly up the sides and

over the area. T he spire is formed of subquadrate whorls compressed in contact with

each other and marked by the elongated spines that proceed from the tubercles along the

line of the Spiral suture . The aperture in section is subquadrate, and when the

termination is preserved it is found to consist of a circular contraction and a round

thickened band similar to the appendage I have figured as appertaining to S tep lr. commune

in P I. LXXXIII, fig . 3 . T he septa are symmetrical on each side
,
the principal lateral

lobe is large and terminates in three large branches the lateral saddle is narrower than

the principal lobe and terminates in two large folioles of which the internal is the

largest. T he inner lateral lobe has an irregular figure terminating in two horn-like

points.

Afl nities and D if erences .
-I have figured two types of this Ammonite, the large

tumid specimen (P l . LXXXV, figs. 2, 3) from the Upper L ias of C hipping Warden,

Northamptonshire . T he specimen (P l . LXXXV, fig . 1 ) w ith large knobs and fasciated

costae resembles a variety of S tepnanoceras fi bulatum from the Upper L ias at Whitby .

T his last specimen is not a satisfactory example, still it is the best I cou ld obtain of

the species at W hitby .

S '

I
‘

E P H A N O C E R A S R AQUI N IANUM , d
’

O rtigny . Pl . LXXXVI, figs . 5, 6 , 7 . P l . LXXXVII,
figs . 1 , 2, 3, 4, 7 , 8 .

AM M O N I TE S R E QUI N I AN US , d
’

orbigny . Paleont . Fr . , T err . Jurass . , p . 332, pl . 106,

1842 .

C hap uis et D ewa lque . M em . C our . Acad . R oy . Belgique,
t . xxv, Foss . du Luxembourg, pl . vii, fig . 1 , 1854 .

Quensted t . D er Jura, p . 25 1
,
1858 .

D iagnosis
— Shell discoidal whorls tumid

, one half involute, transversely cos

tated sides inflated , covered w ith short, straight ribs
, twenty to thirty

, commencing

at the umbilicus, and half way up the side becoming tuberculated, fasciated, and
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split up into two or three smaller costae , which pass across the outer margin and join

those of the O pposite side . S iphonal area large and convex ; aperture depressed, sub

quadrate .

D imensions — Transverse diameter 45 millimetres ; height of last whorl 1 8 milli

metres ; width of umbilicus 1 5 mil limetres ; height of aperture 1 8 mill imetres ; width of

aperture 1 9 mill imetres.

D escription .
—T he Shell of this species is very thick ; the whorls are one half involute

and depressed, much w ider than deep ; the sides are inflated and costated, with from

twenty-tw o to thirty-two short, straight ribs, which
'

commence at the umbilicus and

terminate at the lateral border of the siphonal area
,
either in a small blunt tubercle or a

fasciation of the ribs ; from these points two or three minute costae pass across the area

and un ite w ith their fellow s from the other side of the Shell ; besides the small costae

proceeding from the tubercles or fasciated group there are other simple costm which pass

between the ribs from the umbilicus and the area
,
and others between the costae on the

area and contribute to the increased costation which adorns the broad siphonal area of

this beautiful form .

T he siphonal area is very broad, depressed, and convex
,
and closely covered w ith fine

transverse costae . T he spire composed of depressed whorls, is w ider than high
, and

embraces half of the preceding whorl . T he aperture is semilunar and depressed ,
convex above and concave below

,
where it receives the return of the spire .

T he septa are symmetrical, and form on each side two lobes of single elements and
two large saddles . T he siphonal lobe is as long and much wider than the principal

lateral, and ornamented on each side w ith three branches, of which the lower one has

five points. T he siphonal saddle terminates in three unequally festooned folioles . T he

principal lateral lobe terminates in three branches, which are slightly digitate . T he lateral

saddle is neither so deep nor w ide as the siphonal, and ends in four shallow folioles,
divided by an accessory lobule ; the auxiliary lobes are rudimentary .

P rof. d’

O rbigny
1 investigated the morphology of this species, and found that at the

diameter of 20 millimetres it possessed nineteen costae ; at the diameter of 35 millimetres

it possessed twenty-seven , but at the maximum height it had forty-eight. T he P rofessor

stated also that in youth it had always an intermediate rib between the fasciated pair
,

whilst the bifurcated ribs alone prevailed in adult forms . H e noticed that when the

test w as preserved the costa w ere prominent, but they stood out very feebly on the

mould, and sometimes disappeared altogether from the area ; further, that when the

aperture possessed the termination o f the oral appendage the mouth of the shell had a

much smaller diameter than the rest of the whorl .

Afi nities and Dif erences.
—This shell differs from S tep /rancceras Braunianum (Pl .

LXXXVI, fig . 4) in having inflated sides and a convex area ; in the ribs on the sides
being shorter

,
and in the general costation being neater.

1 ‘ P aléonto logie Francaise, T err . Jurassiques,
’
tom. i, pp . 333 .
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L ocality and S tratigrap fiica l P osition—I collected three specimens of this shell many

years ago from the Upper L ias clay at Stinchcombe H ill. I also obtained one small

tolerably perfect specimen from the Upper L ias sands at Nailsworth . T he species

appears to be rare in G loucestershire
,
seeing that I ’have never met w ith it in other

collections.

S T E P H AN O C E R A S BR AUN IAN UM , d
’

O rtiyny . P l . LXXXVI, figs. 3 , 4 ; P l . LXXXVII,
figs. 5 , 6 .

AM M O N ITE S BR AUN I AN US ,

ST E P H AN O C E R A S BE AUN IA N UM ,

D iagnosis
—Shell discoidal, compressed ; area round, flat whorls quadrate, slightly

involute, transversely costated costae thirty-six ' to forty, straight, simple, approximate,
externally mucronated near the margin, and bifurcated over the area

D imensions—Transverse diameter 35 millimetres ; height of last whorl 1 2 milli

metres ; w idth of umbilicus 1 8 millimetres ; height of aperture 1 0 millimetres ; width

of aperture 1 2 millimetres.

D escrip tion
—The shell of this species has a neat quadrate form, the outer whorl

,

is slightly involute, fl at on the sides, which are covered w ith thirty-six straight
,
simple

,

acute ribs, which terminate in a poin t situated at the angle of the siphonal area ; here

the rib bifurcates, the two smaller costae pass over the fl at area and both form a curvature

the convexity of which is directed forward . T he siphonal area is fl at and convex
, pro

v ided with twice as many costae as are seen on the sides . T he Spire is composed of

depressed subquadrate whorls
,
which are only slightly involute . T he section of the

aperture is subquadrate
,
and slightly grooved by the return of the spire .

Neither of my specimens exhibit the suture-line . In PI . LXXXVI
, figs. 3 , 4, I

have figured a very perfect small example of this species (magnified 2; diameters) which
d isplays the structure of the test very well .

Afi nities and D ifierences.
— In its general form it somewhat resembles Step /ranoceras

commune, but it differs from that species in possessing sharp prominent tubercles at the
angle of the area

,
in the whorls being less in number

,
and in the costae being coarser.

L oca lity and S tratigrapnica l P osition—My two specimens were both collected from
lower sands at Nailsworth belonging to the upper portion of the Lytoceras Jurense
bed, which is well developed there .

d
’
O rbigny . Paléont. Fr . , T err . Jurass .

,
t . 104,

fig . 3 , 1 842 .

C hap a is et D ewa lque . M em . C our . Acad . R oy.

Belgique, t . xxv (Foss .

du Luxembourg) pls . vi

and vn
,
fig . 2, 1 854 .

T a te and Blake . Yorkshire L ias
, p . 300, 1876 .
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museum, when searching for another Ammonite . T he fossil is one of the finest examples
of this grand species extant, and shows the remarkable fl attening-ia of the spiral margin
of the whorl where it encircles the umbilicus ; the same specific character is displayed

even more perfectly ln the beautiful little mould of this species figured in PI. LXXIV,

figs. 3—5 . T he Earl of Enniskillen ’

S specimen was not known to me when P l . LXXIV

was drawn, and the G erman mould being at that time the best example I could figure,
it was given as a type . My description of the species had been written for a consider
able time before this giant Lytoceras Jureuse was found, so that I was unable to do
more than give the reference to P I. LXXIV On p . 41 3 .

AM AL TH E US L E N T I C UL AR I S
, Young and Bird . P l . LXXXII, figs . 14 and 1 5 .

AM M O N ITE S L E N TI C ULA R I S , Young and Bird . G eol . Surv . Yorkshire
, p . 269, 1828 .

S impson . M onogr . on Ammonites, p . 37, 1843 .

Fossil s of Y orksh . L ias, p . 79, 1 855 .

AM ALT H E US E N G E LH ARDT I I
,
T a te and B lake. Yorkshire L ias, p . 294, 1876 .

D iagnosis
— Shell much compressed ; inner whorls nearly concealed, outer whorl one

half the diameter of the disc ; sides Slightly convex ; siphonal area very thin, forming

a sharp, feebly crenulated edge at the border ; umbilicus narrow, with upright walls sides

covered with fine transverse striae, slightly bent ; beneath the transverse radii four or

five longitudinal obsolete lines aperture narrow and acutely triangular .

D imensions—Transverse diameter 73millimetres ; height of aperture 40 millimetres

transverse diameter at base 1 2 millimetres ; width of umbilicus 1 3 millimetres .

D escrip tion
—The rare example of Amaltlreus lenticularis, Young, now for the first

time figured, shows very clearly the fl at, involute, obsoletely-radiated, longitudinally

striated, sharp-pointed character of the species, which is a rare form in the Y orkshire

L ias and of which M r . Y oung1 says T he last shell of this family which we shall name

is more lenticular than any that we have seen . T he exterior part of the whorl runs to a

thin edge, plain or very faintly crenated ; the sides are smooth, or marked with very

faint undulating lines ; the central part is an umbilicus, with upright sides, the inner

whorls being scarcely visible, and the aperture forms a triangle , of which the outer

angle is extremely acute, owing to the thinness of the edge . This rare Species, found

in the L ias bands, may fitly be termed Ammonites lenticularis.

”

T he authors of the

Yorkshire L ias regard this Ammonite as a form ofAmaltteus E ngelnardti, but with this

view I cannot agree .

T he beautiful specimen I have figured was presented by my old friend, the late M r .

1 G eological Survey of the Yorkshire C oast,
’
2nd cd .

, pp . 268, 269, 1828 .
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John L eckenby, F.G . S of Scarborough, to the Royal School ofMinesMuseum, L ondon,

as a very good type of a rare Y orkshire species .

L ocality and S tra tigrap lrica l P osition .
—Amaltlreus lenticularis is found in the zone

o f Amalt/reus spinatus in the rich Ironstone beds at Eston , and Upleatham,
near Saltburn

,

also at H awsker . I am indebted to my friend M r . E . T . Newton,
Palaeontologist

to the G eological Survey, for calling my attention to this specimen now figured for the
first time .

In the preceding portions of the Monograph 1 I have referred to the remarkable

c urved plates, sometimes calcareous and sometimes horny
,
occasionally found in position

within the Shell of the Ammonite
,
and I have drawn attention to the fact that the

distinctive character of the structure of the plates is associated with modifications of

the septa and of the general ornamentation of the shell, as well as with geological

position . S ince these remarks were in type, I have had drawn on P late LXXXVIII

four Specimens derived from the Oolitic and L iassic beds, which may be taken as

representatives of the calcareous and divided forms (Ap iyeti) and of the horny and

undivided ones (Anap tyclri) .

Figure 1 of P late LXXXVIII represents an almost perfect Ap tycnus from the upper

beds of the Inferior Oolite of L eckhampton H ill . It consists of thin shelly laminae
,

exhibiting lines of grow th , and is in length 1 40 millimetres and in breadth 9 5 . I

imagine it must have belonged to C osmoceras P arkinsoni . In my cabinet is an example

of this Species from the upper beds of the Inferior Oolite at H alfway H ouse, near Yeovil .

T he specimen is 500 millimetres in diameter, and has its last chamber transversely

fractured, the curve and size of which agrees very nearly w ith that of the Ap tyc/ius.

Figure 2 is a draw ing of an Anap tyclrus, which I dislodged from the outer

chamber of a large A rietites stella ria, taken out of the L ower L ias strata of C harmouth .

This body is bell-shaped, corneous, highly undulated on the surface and displays the
lines of growth . It is difficult to understand how bodies so irregu lar

,
as are many of

the A nap tycai, could have fitted the internal surface of the final chamber.

Figure 3 , from the British Museum, but without locality, is another of the bell

shaped Anap tycni . It has a thickened central column and lateral biflexed undulations
passing off on each side . T he upper part of the body runs out into a pear-shaped

process.

Figure 4 is also from the British Museum,
but has no label of locality . T he fossil

appears to have been in its original condition a symmetrical structure, and resembled in

1 Pp . 1 82—185, general statement ; p . 269, account of forms belonging to A rietites , p . 307,

to A egoceras p . 383, to Ama l theus p . 430, to H arp oceras p . 472, to S tepkanoceras.
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some degree a horse’s hoof. Around its convex border, and within each half of the

body as well as towards the two projecting terminations, there are traces of a muscular
attachment. This Anap tycnus is another of the bell-shaped type . Its figure reminds
me of a very fine Anap tyctus contained in the body chamber of a large Arietites
Bucklandi, which had been used in building a part of the Bath Station, and which I saw
protruding from the stone the last time I visited that city .

T he lists of British fossils given in my account of the Z ones of the L ias Formation

(pp . 1 4 and derived from the Memoirs of various authors, contain references to a

few species of Ammonites not figured by me . T he omission has arisen from the fact

that these forms have not come before my notice in any of the English museums or

private cabinets I have investigated . In all probability the identification of the

Ammonites in question with foreign spec ies was not perfectly accurate .
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AE G O C E RA S pettos, Quenstedt, pl . xxxvn, figs. 5—7 pl . lxix, figs . 5 , 6

planicosta, S owerby, pl . xxiv, figs . 1—8 ; pl . xxv, figs. 1—3
planorbis, S owerby, pl . xiv, figs. 1—4

polymorphum, Quenstedt, pl . xl, figs. 1—3

Portlockii, Wright, pl . xlviii, figs. 4, 5

sagittarium, B lake, pl . l ii, figs. 1—5 pl . 111A , figs. 1—6
Slatteri, Wright, pl . 1,figs . 1—8
striatum,

R einecke, pl . xl ii, figs. 1—5 pl . xlu, fig . 1

submuticum, Opp el, pl . xxvii, figs. 1 , 2

Taylori, Sowerby, pl . xxxi, figs. 5—7
Valdani, d

’
orbigny, pl

'

. xxxviii
,
figs . l —4 pl . lxix, figs. 2 4

AMALT H E US, M ont/art

E ngelhardti, d
’
O rbigug, pl . lxx

G reenoughi, Sowerby, pl . xliv
G uibalianus

,
d
’

O rbigny, pl . xlv, figs. 1—7
ibex, Quenstedt, pl . xxxix, figs. 4, 5

lenticularis, Young , pl . lxxxii, figs . 14, 15

L ymensis, Wright, pl . xlvi, figs . 1—3 pl
'

. xlvn, figs. 1—3 pl . xlviii, figs. 1
,
2

margaritatus, M ontfort, pls. liii, liv, figs . 1—3
,
and lvi

,
figs . 6—15, 1 9, 20

oxynotus, Quensted t, pl . xlvi, figs. 4—6
Simpsoni, Bean, pl . xlvii, figs. 4—7
spinatus, Bruguiere, pl . lv, figs. 1 , 2 pl . lvi, figs. 1

—5
Wiltshirei, Wr ight, pl . xl viii, fig . 3

AMM O N ITE S ,Aa lensis, Zieten see H arpoceras Aalense

acutus, Sowerby ; see Amaltheus margaritatu

T ate see Harpoceras acutum

a lgovianus, O ppel ; see Harpoceras nitescens

ama ltheus, S chlotheim see Amaltheus margaritatus

gibbosus, Schlotheim see Amaltheus margaritatus

Andreas, Simpson ; see S tephanoceras fibulatum

angulatus, Quenstedt ; see Aegoceras C harmassei

Schlotheim see Amal theus spinatus

Schlotheim ; see Aegoceras angulatum

S owerby ; see Stephanoceras commune

augul iferus, Phill ips see Aegoceras angul atum

annularis, Schlotheim ; see S tephanoceras commune

annula tus, Sowerby ; see S tephanoceras annulatum

antiquatus, Simpson ; see Aegoceras C harmassei

arietes, S chlotheim ; see Arietites Bucklandi

armatus, Sowerby ; see Aegoceras armatum

d ensinodus
, Quenstedt ; see Aegoceras densinodum

ba ltea tus, Phil lips see Lytoceras cornucopia

Beanii, S impson ; see H arpoceras variabile
Bechai, Sowerby ; see A egoceras Bechei

Belekeri, Simpson see Aegoceras Belcheri

bicarina tum, M unster see H arpoceras bicarinatum

bif
‘

er, Quenstedt see Aegoceras biferum
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AMM O N I T E S bifrons, Bruguiere see Harpoceras bifrons

bip uncta tus, Romer ; see AegocerasValdani

Birchi Quenstedt ; see A egoceras Valdani
Sowerby ; see Aegoceras Birchii

bisulca tus, Bruguiere see Arietites Bucklandi

B oblagei, d
’

O rbigny ; see Amal theus ibex

Bodlegi, Buckman see Arietites semicostatus

Bonnardii, d
’

orbigny ; see Arietites Bonnardii

borea lis, Seebach ; see Harpoceras L evisoni

Boucaultianum, d
’
O rbigny see Aegoceras Boucaultianum

brevisp ina , d
’
O rbigny ; see Aegoceras lataecosta

Sowerby ; see Aegoceras brevispina
Bronni i , Romer see Aegoceras Jamesoni
Brooki, Sowerby ; see Arietites Brooki

Buckii, S impson see Amaltheus oxynotus

Buvignieri, d
’

orbigny ; see P hylloceras Buvignieri

candidus, d
’

orbigny ; see H arpoceras elegans

cap el linus, Schl otheim see H arpoceras serpentinum

capricornus, Schlotheim see Aegoceras capricornus

Zieten ; see Aegoceras planicosta

nudus, d
’
O rbigny see Aegoceras planicosta

carinatus, Haan see Harpoceras opal inum

C arusensis, d
’

orbigny ; see Aegoceras C arusense

catenatus, Sowerby ; see A egoceras caternatum

cercus, Simpson see Aegoceras gagateum

C harmassei, d
’

O rbigny ; see Aegoceras C harmassei

C harp entier i, Quenstedt ; see Arietites nodotianus
C heltiensis, M urchison see Aegoceras striatum

C levelandicus, Young and Bird ; see Amaltheus margaritatus

C o l lenotii, d
’

O rbigny see Arietites C ollenotii

colubra tus, Z ieten ; see Aegoceras angulatum

comensis, von Buch see Harpoceras striatulum

R eyn
‘

es see Harpoceras L evisoni

communis, Sowerby ; see Stephanoceras commune

comp lana tus, d
’
O rbigny see H arpoceras exaratum

d
’

o rbigny see H arpoceras bicarinatum

cancavus, d
’
O rbigny see Harpoceras Lythensis

cornucop ia, Young and Bird see L ytoceras cornucopia

cornutus, Simpson ; see Aegoceras T aylori

costa tulus, Schlotheim see H arpoceras costula

costa ins, S chlotheim ; see Amal theus spinatus

crassus, Young and Bird see S tephanoceras crassum

crena tus, Z ieten see Aegoceras pettos

cul tellus, Buckman ; see Amal theus oxynotus

curvicornis, Schlonbach see Aegoceras curvicorne

D avoei, Sowerby ; see Aegoceras Davaai

D av
‘

o
'

i, O ppel see Aegoceras Bavosi

487
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AMM O N I TE S dejectus, Simpson see Amal theus oxynotus

denota tus, Simpson ; see Arietites C ollenotn

discoides, Z ieten see Harpoceras discoides

dispansus, Lycett ; see Harpoceras variabil e
D udressieri

,
d
’
O rbigny ; see Aegoceras planicosta

elegans, Sowerby ; see H arpoceras bicarinatum

Young and Bird ; see H arpoceras elegans

E ngelhardti, d
’
O rbigny see Amaltheus E ngelhardti

erugatus, Phill ips see Aegoceras planorbis

ewara tus, Young and Bird ; see Harpoceras exaratum

emor tus, Simpson see Arietites raricostatus

fa lcaries, Quenstedt see Arietites semicostatus

f a lcifer, Quenstedt see Harpoceras nitescens

Sowerby ; see H arpoceras serpen tinum

f asciatus, Simpson see Lytoceras cornucopia

fibula tus, Sowerby ; see Stephanoceras fibu latum

fimbria tus, Sowerby see Lytoceras fimbriatum

Simpson see Lytoceras cornucopia

Fowleri, Buckman ; see Arietites impendens

gaga teus, Young and Bird ; see A egoceras gagateum

geometricus, O ppel see Arietites semicostatus

G armonii, d
’

O rbigny ; see Lytoceras heroinum

G reenoughi, Sowerby see Amaltheus G reenoughi

G renouil louwi, d
’
O rbigny see Aegoceras pettos

gubernator, Simpson see Lytoceras Jurense

G uiba lianus, d
’
O rbigny ; see Amal theus Guibalianus

H agenowii, Dunker see Aegoceras planorbis

ha lecis
,
Buckman ; see Arietites Sauz eanus

hasta tus, Young and Bird ; see Aegocerasarmatum

H awskerensis
,
Young and Bird see Amal theus spinatus

H enleyi, Sowerby ; see Aegoceras H en leyi

heptangularis, Young and Bird ; see Aegoceras striatum

heterogenes, Young and Bird see Aegoceras heterogenum

heterophyllus, Sowerby ; see Phylloceras heterophyl lum

Amalthei
, Quenstedt ; see Phyl loceras Zetes

numisma lis, Quenstedt ; see Phylloceras Loscombi
H ildensis, Young and Bird see Harpoceras bifrons

hircinus, Schlotheim see L ytoceras hircinum

hybrida, d
’
orbigny see Aegoceras heterogenum

ibex, Quenstedt ; see Amaltheus ibex

illatus, Simpson see Aegoceras gagateum

imp endens, Young and Bird see Arietites impendens

insignia, Schfibler ; see Harpoceras insigne

integricostatus, Simpson see Aegoceras gagateum

intermedius, P ortlock ; see Aegoceras intermedium

interruptus, Zieten see Lytoceras hircinum

Jamesoni, Simpson ; see Aegoceras sagittarium
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AMM O N ITE S ohlique
-costa ta s, Hauer . see Arietites rotiformis

interrup tus, Schubler ; see Lytoceras hercinum

obtusus, Sowerby see Arietites obtusus

op a linus, Quenstedt ; see H arpoceras opal inum

oxynotus, Quenstedt ; see Amaltheus oxynotus

ova tus, Young and Bird ; see H arpoceras ovatum

p aradoxus, Z ieten ; see Amaltheus margaritatus

persona tus, S impson see Arietites Scipionianus

p ettos, Quenstedt ; see Aegoceras pettos
P hil lipsii, Simpson ; see H arpoceras insigne

planicosta, Sowerby ; sec Aegoceras planicosta

p lanorbis, Sowerby ; see Aegoceras planorbis

p o lymorphus, Quenstedt ; see Aegoceras polymorphum
p olyophyllus, S impson ; see Amal theus oxynotus

p rimordia lis, Schlotheim ; see H arpoceras opal inum

proboscidens, Z ieten ; see Aegoceras T aylori

p silonotus, Quenstedt ; see A egoceras planorbis
quadricornutus, Simpson ; see Aegoceras T aylori

Quenstedti, Schafh
'

aiul t ; see Arietites nodotianus

r ad ians, Z ieten ; see Harpoceras radians

ama l thei, O ppel see Harpoceras nitescens

costu la , Quenstedt see H arpoceras costula

depressus , Quen stedt see H arpoceras striatulum

radia tus, Simpson ; see Arietites impendens
“

R aquznianus, d
’

O rbigny see S tephanoceras R aquinianum

ra ricosta tus
,
Z ieten see Arietites raricostatus

R edcarensis, Y oung and Bird ; see Aegoceras angulatum

R egna rdi, d
’

O rbigny ; see Aegoceras Jamesoni
rcsup ina tus, Simpson ; see Arietites Sauz eanus

R obinsoni, Simpson see Amaltheus oxynotus

rotiformis, Sow erby see Arietites rotiformis

rotu la , H aan see Amal theus margaritatus

rug a tulus, Simpson ; see H arpoceras Aalense

S amp soni, Portl ock ; see Aegoceras planorbis

S auz eanus, d
’
orbigny ; see Arietites Sauz eanus

S cip ionianus, d
’

O rbigni see Arietites Scipionianus

semicostatus, Young and Bird ; see Arietites semicostatus

serp entinas, S chlotheim ; see H arpoceras serpentinum

sigmifer , Ph il lips ; see H arpoceras Aal ense

S impsoni, Bean ; see Amaltheus Simpson i

Smithi, Sow erby see Arietites obtusus

sp inaries, Quenstedt ; see Arietites Sauz eanus
W agener ; see Arie tites semicostatus

sp ina tus, Bruguiere ; see Amaltheus spinatus

stel laris, Sowerby ; see Arietites stellaris

S tokesi, S owerby ; see Amaltheus margaritatus

S trang ewagsi, Sowerby ; see H arpoceras serpentinum
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A M M O N I TE S stria tu lus
,
Sow erby ; see H arpoceras stri atulum

A rgonauta

A ui E '

n
'
rE s,

str ia tus
,
Z ieten see A egoceras striatum

subarma tus, Young and Bird ; see S tephanoceras subarmatum

subcarina tus, Phillips ; see Phyl loceras subcarinatum

submu ticus, O ppel see Aegoceras submuticum

subnodosus, Young and Bird see Arietites subnodosus

subp lana tus, D umortier see H arpoceras exaratum

sulca tus, S impson see Aegoceras C harmassei

T aylori, Sowerby ; see Aegoceras
'

l
‘

aylori

costa tus, Quenstedt see Aegoceras T ayl ori

nodosus, Quenstedt ; see Aego ceras T aylori
tenel lus

,
Simpson ; see Arietites C oll enotii

tenuicosta tus, Young and Bird ; see Lytoceras lineatum

T erverii, d
’

O rbigny see Phyl loceras heterophyl lum

Thouarsensis, d
’

orbigny see Harpoceras striatulum

tortilis, d
’

O rbigny ; see Aegoceras laqueolus

toru losus, S chiibler ; see Lytoceras h ircinum

torus, d
’

orbigny ; see Aegoceras Johnstonii

transf orma tus, Simpson see A rietites Sauz eauus

trapez oida lis, Sowerby ; see Aegoceras catenatum

Turneri, Sowerby see A rietites T urneri

Va ldani, d
’

orbigny see A egoceras Valdani

variabilis, d
’

O rbigny ; see H arpoceras variabile
Wa leotti, Sowerby ; see H arpoce ras bifrons

Z etes, S tuder ; see Phyl loceras Z etes

Z ip hus, Z ieten see Aegoceras plan icosta

C cecilia, R einecke ; see H arpoceras serpentinum

serp entinus, R einecke see H arpoceras serpentinum

bisulcatus, B ruguiere, pls . iii and iv

Bonnardii, d
’

O rbigny, pl . xi, figs . 1— 3

Brooki, S owerby , pl . v i, figs 4 , 5

Bucklandi, S ow erby , pl . i, figs . l - 3

C oll enotii, d
’

O rbigng , pl . vi, fig . 1 ;
1
pl . xq , figs . 6—9 pl . xxiiB, figs . 1

C onybeari, S ow erby . p l . ii, figs . 1—3

C rossii, Wright, pl . x, figs .

impendens, Young and Bird
, p l . xq , figs . 1—5

nodotianus, d
’

O rbigng , pl . xxxvn , figs . 3 , 4

obesu lus, T ate and Blake , see Arietites subnodosus

obtusus
,
S ow erby, pl . xxi, figs . 1— 5 .

raricostatus, fi eten, pl . vn, figs . 2 —6 pl . xxvi, figs . 5— 14

rotiformis, S owerby, pl . v , figs . 1— 4 ; pl . vn, fig. 1 ; pl . ix, figs . l—
‘

j

Sauz eanus, d
’

O rbigng , p l . viii, figs . 1—6

Scipionianus, d
’

O rbigng, pl . xiii, figs . 1— 3 ; pl . xix, figs . 8— 10

1 N amed A rietites d enota tus on explanation of pl . vi.
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A R I E T I T E S semicostatus, Y oung and B ird , pl . i, figs . 4—8
stel laris, S owerby, pl . xxii, figs. 1— 6

subnodosus,1 Young and Bird, pl . v i, figs. 2 , 3

T urneri, S owerby, pl . xii, figs . 1—6

G lobites heterophyl lus , Haan ; see Phyl loceras heterophyllum

L oscombi, Haan see Phyl loceras Loscombi

HA RP O C E R A S , Waagen

Aalense, Z ieten, pl . lxxv, figs . 8— 10 pl . lxxx, figs. 1—3 pl . lxxxu, figs . 1—4
acutum

,
T a te, pl . lxxxu , figs . 7, 8

antiquum, Wr ight, pl . lvii, figs . 1—4

bicarinatum, M unster , pl . lxxxii, figs . 9 1 1

bifrons, B ruguiere , pl . lix , figs . 1— 4

costula, R einecke, pl . lxxxii, figs . 5 , 6

discoidea, Z ieten, pl . lxxxii, figs . 1 2—13

elegans, Y oung and B ird
, pl . lxiii, figs . 1—3

exaratum, Young and B ird , pl . lxn ,
figs . 1— 3

insigne, S chilbler , pl . lxv, figs . 1— 6 pl . lxvi, figs . 1— 3 ; pl . lxxv, figs . 1—3
L evisoni, S imp son, pl . lx, figs . 1 , 2 ; pl . lxi, figs . 1— 6

L ythense, Young and Bird , pl . lxii, figs . 4 -6

nitescens, Y oung and B ird , pl . xl ix, figs . 2— 7

N ormanianum, d
’
O rbigng, pl . lxxxiii, figs . 1 , 2

opalinum, R einecke, pl . lxxx, figs. 4—8

ovatum
,
Young and B ird , pl . lxiii, figs . 4 -7

radians, R einecke, pl . lxiv, figs . 1— 7 ; pl . lxxiv, figs. 1
,
2 ; pl . xxxi, figs . 4—6

serpentinum,
R einecke

, pl . lviii, figs . 1—3

striatulum
,
S owerby, pl . lxxxiv, figs . 4— 6

variabil e
,
d

’

O rbigng, pl . lxvu , figs . 1—6 pl . lx viii

L Y T O C E R A S , Suess 406—4 18
,

cornucopia, Young and B ird , pl . lxxiii, figs . 1—3

fimbriatum
, Sowerby , pl . lxxi, fig . 1 pl . lxxii, figs . 1—4

hircinum, S chlotheim, pl . lxxv, figs . 4—5 pl . lxxvi, fig . 6

Jurense, Z ieten, pl . lxxiv, figs . 3— 5 ; pl . lxxix

lineatum, S chlotheim, p l . lxix, fig . 1

torul osum, S chiibler, pl . xxvi, figs . 4, 5

N AUTILUS anguinus, R einecke ; see S tephanoceras annulatum

annular is, R einecke ; see S tephanoceras commune

comp tas, R e inecke see H arpoceras Aalense

costa tus, Reinecke ; see Amaltheus spinatus

costula
,
R einecke see H arpoceras costula

masandrus, R einecke ; see H arpoceras opal inum

1 T ermed A rietites nodulosus on the explanation of plate vi.
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GE N E R A L IN D E X .

Aegoceratidee , N eumayr

A lum shale

Ammonites

A naptychus

Aptychus

classification o f, by d
’

O rbigny

H yatt

N eumayr

Quenstedt
von Buch

Waagen

genera and species, description

shell , description o f

Abdominal area

side

Body chamber

D orsa l side

L obes of septa

auxiliary

columell ar

inferior lateral

siphonal

superior lateral

M outh border

lappets

S addl es

Septa

Siphonal area

S iphuncle

Arcestidae, M rg
'

sisovics

Bone-Bed, A ust

P enarth

C ephalopoda, classification of

families and genera, analysis of

geo logical range

structure

194- 202

232- 237

—262

1 93

l 86 —1 93

263 —483

2 1 9

232

232

18 1

18 1

18 1

18 1

18 1

18 1

222

182

2 1 9

2 1 9



496 GENERAL IND E X .

C lassification of the Ammonitidae
,
modern

C otham marble-bed

C orrelation of the L ias Beds of E ngland, France, and G ermany

Descriptions of z ones

A egoceras angulatum-z one

H enleyi
-z one

Jamesoni-z one

planorbis
-z one

Amaltheus Ibex-z one

margaritatus-z one

oxynotus
-z one

spinatus
-z one

Arietites Bucklandi-z one

obtusus-z one

raricostatus-z one

Turneri-z one

A vicu la contorta-z one

Harpoceras bifrons
-z one

opal inum-z one

serpentinum-z one

L ytoceras Jureuse-z one
D ibranchiata, description of

Fishes of Lias from Lyme R egis

Fossil Fauna of Aegoceras angulatum-z one

Henleyi-z one

Jamesoni-z one
planorbis

-z one

Amaltheus ibex-z one

oxynotus
-z one

spinatus-z one

Arietites Bucklandi-z one

obtusus-z one

raricostatus-z one

T urneri-z one

Avicula contorta-z one

H arpoceras bifrons
-z one

serpentinum
-z one

Lytoceras Jurense-z one

G enera o f C ephalopoda, characters of

Acanthoceras
,
N eumayr

Actinoceras
,
S ta/ces

Aegoceras, Waag en

Amaltheus
,
M ontf ort

Ancyloceras, d
’
O rbigng

25 7

2 10

223, 228, 230, 246
—248

,
307— 382

223, 235 , 240, 383—405
2 15

,
253
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PA GE
G enera of C ephalopoda, characters of (continued )

H aploceras, Z ittel

H arpoceras, Waagen

H elicerus, D ana

H elicoceras
,
d
’

O rbigny

H ercoceras, Barrande

H eteroceras, d
’

O rbigny

H ildoceras, H ya tt

H oplites, N eumayr

H uronia
,
S tokes

L eioceras
,
H ya tt

L eptoteuthis, non M eyer

L iparoceras, H ya tt

L ituites
,
B reynius

L ituunculus, Barranda

L obites
,
M ojsisovics

L oligo, L amarck

Lytoceras, Suess

Microceras, H ya tt

N autilus , Belon

N othoceras, Barrande

O lcostephanus, N eumayr

Ommastrephes, d
’
O rbigny

O ncoceras, H a l l

O phidioceras,
_

Barrande

O phioceras, H ya tt

O ppelia, Waagen

O rmoceras, S tokes

O rthoceras, Breynius

P el toceras, Wa agen

P erisphinctes, I
’Vaagen

P eronoceras, H ya tt

Phragmoceras, Broderip

P hylloceras, Suess

Phylloteuthis, M eek

P hymatoceras, H yatt

P iloceras, S a lter

P inacoceras, M ojsisovics

P latypleuroceras, H ya tt

P lesioteuthis, Wagner

P leuroceras, H yatt

P siloceras, H ya tt

P tychites, M ojsisovics

P tychoceras, d
’
O rbigny

R habdoceras, Suess

Rhacoceras, Agassiz

Sageceras, M ojsisovics

250

—470
206

21 6

2 1 1

259

23 7

2 10

237

205

234

209

209

23 9

205

233

207

2 12

255

204

2 10

208

233

250

21 0

209

26 1

254

234

2 1 1

—429

205

235

209

240

236

204

235

233

240

2 15

242

235

240



G ENERAL IND EX .

G enera of C ephal opoda, characters of (continued )
S caphites, P a rkinson

S chloenbachia
,
N eumayr

S epia, L inné

Simoceras, Z ittel

Spirulirostra, d
’

O rbigny

S tephanoceras, Waagen

S to l icz kaia, N eumayr

S treptoceras, B il lings

T eudopsis, D eslongchamp s

T hysanoceras, H ya tt

T oxoceras
, d

’

O rbigny

T rachyceras, L aube

T retoceras
,
S a l ter

T rochoceras, B a rrande

T ropidoceras, H yatt

T ropites, M ojsisovics

T urrilites, L amarck

Horiz ons of L ower L ias in the E urop ean area

M iddle

Upper

Inferior O olite Ammonite z ones

I ron-stone workings in M iddle Lias

Jet rock

Junction of L ower L ias with Keuper, P enarth H eath
,
near C ardiff

Val e of G loucester

L ias—L ower beds, description of

M iddle beds

Upper beds
Liassic z ones, foreign correlations of

Aegoceras angulatum
-z one

In France
N orth G ermany

Aegoceras H enleyi
-z one

In Brunswick

N orth G ermany

Aegoceras Jamesoni
-z one

In France
N orth G ermany

South-west G ermany

499

PA GE
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L iassic zones, foreign correlations of (continued

A egoceras planorbis
-z one

In Baden

France
N orth G ermany

Swabia

Amaltheus ibex-z one

In France
South-west G ermany

Swabia

Amal theus margaritatus
-z one

In France
N orth G ermany

Amal theas spinatus
-z one

In France
N orth G ermany

Swabia

Arietites Bucklandi-z one

In Belgium

E astern A lp

France
S outh G ermany

Swabia

Arietites obtusus-z one

In France
N orth G ermany

South G ermany

Arietites raricostatus-z one

In France
Harpoceras bifrons

-z one

In Belgium

France
S ou th-west G ermany

Swabia

H arpoceras opalinum-z one

In France
N orth G ermany

Swabia

Lytoceras Jurense-z one
In France
N orth G ermany

L incolnshire (north-west) L ias beds of, general ised

Lists of Lias fossils from

Ballintoy, Ireland

Binton, Warwickshire

Bloxam, O xfordshire

Blue Wick, Yorkshire

PA GE

57— 60
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02 G ENERAL IND EX .

L ithology of H arpoceras serpentinum
-z one

Lytoceras jurense-z one

Lytoceratidae, N eumayr

M arlstone

M ol lusca, morphology of

P ea G rit of L eckampton Hill

R ange of G enera of Fossil C ephalopoda in G eological T ime
R hone Basin, T able of M iddle Lias Beds

Sections at

Aust C lifi
'

Brockeridge and
'D efi

'

ord C ommons

Binton
,Warwickshire

Broad L edge, C harmouth

C hurchdown Hil l

C leeve H il l
C urcy, C alvados
D own C lifi

'

s
,
Bridport Harbour

D undry H ill

Fenny C ompton, Warwickshire

Forester H ill
G arden C liff

H arbury C utting, G reatWestern Railway

H oneybourne R ailway C utting

L eckhampton H il l

L yme Regis

M arket Harborough

M arle H il l, C hel tenham
O ldershausen

P enarth C liffs

Puriton R ailway C utting

R edcar

R ockclifl,Whitby
Sal tford C utting, near Bath, G reat Western Railway

Sal twick N ab
,
Whitby

Shepton M allet R ailway cutting

S t. Audrey
’
s S lip, nearWatchet

S taithes Harbour

S trawberry Bank, Ilminster

Street, C rees Quarry
S eymour

’

s Quarry

T al bot
’
s Quarry

Underwood’s Quarry
Symonds H all H ill

15 1, 152, 1 6 1
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S ections at ( continued

T houars

Wel ls

W eston, near Bath

W hitchurch

Wotton—under-E dge

Uphill R ailway cutting, Bristol and E xeter line

Up Lyme (Fowler
’

s Quarry)
(Webb

’
s Quarry)

Species of Ammon ites (British) described

A egoceras, Waagen (section), A ngula ti, N eumay r

A rma ti

I nvo luti

P silonoti

Amal thea s, M ontfort

Arietites, Waagen

H arpoceras, Waagen

L ytoceras, S uess

P hyl loceras, Suess

S tephanoceras, Waagen

Springs of the Upper L ias
Stratigraphical D istribution of British Ammonites

In L ower L ias

M iddle L ias

Upper Lias

T etrabranchiata, description o f

T ropitidae, M ojsisovics

P R IN TE D BY J. B . AD LAR D , BAR TH O L O M EW C L O SE .
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