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EDITOR'S PTiEFACE.

Soon after Professor H}-att's lamented death, January 15, 1902, it

was the writer's sad duty, as a representative of the United States Geo-

ological Survey, to examine all the paleontological collections and manu-

scripts in Professor Hyatt's house in Cambridge, in order to take possession

of those belonging to the Survey. The manuscript of the present volume

was on his desk and contains the I'esults of his last work, in which he was

actively engaged on the day of his death. Fortunately it was almost

ready for tlie printer, and although the careful reading of the manuscript

to determine the author's exact meaning and intentions has consumed con-

siderable time, the changes, either in arrangement or in wording, and the

additions that have been found necessary are very few indeed. These

changes are all indicated in their proper ])laces by footnotes or liracketed

statements signed b}' the editor's initials, except the unimportant verbal

change of "Cretacic" to "Cretaceous," made for the sake of conformity

with Geological Siu'vey usage. In his recent writings Professor Hyatt

consistentl)' followed the International Geological Congress ride of ending

names of all periods and systems with "ic."

The preparation of this work occupied a large part of Professor

Hyatt's time for several years. As early as 1897 a manuscript with the

same title was submitted to the Dii-ector of the United States Geological

Survey for publication, and soon afterwards the ])reparation of the illustra-

tions was begun. A copy of this original manuscript now in my hands

shows many important differences in arrangement, classification, and

nomenclature from the later manuscript, indicating tliat it had been

thoroughly revised and recast in connection witli a restudy of the fossils.

Although there are some minor inconsistencies, and tliere would doubt-

11



12 EDITOR'S PREFACE.

less have been some other cliaiiges and additions if tlie autluir liad lived to

see the woi'k through the press, it is believed that as now published it

fairly presents his latest views. The illustrations were all made under Pro-

fessor Hyatt's supervision, except a few, which were definitely selected and

indicated by liini, and most of which are copies of published figures. He

had also mounted the figures on the first twenty plates and had written the

descriptions of nineteen of the plates. The other figures were nearly all

labeled with specific names. The manuscript was in two packages, one of

which began with the "General remarks," followed by Pulchelliidse, Knemi-

ceratidse, Engoiioceratidse, and Placenticeratida?, which is nearh' the

arrangement of the original manuscript of 1897, while the second package

began with MojsisovicsiidfE and ended with Coilopoceratidse. The j^lates

arranged by the author contain all the illustrations except the Placenticei'--

atidfe and a part of the Engonoceratidse. By transferring the introductory

"General remarks" from one package to the other and then uniting the

two packages the descriptions fell into practically the same aiTangemeut

that was adopted for the figures, and which evidently represented the

author's latest views as to their relationships. The assignment of the fami-

lies to higher groups was not fully carried out by Professor Hyatt, and it

is thought best not to attempt to complete it, in view of the fact that his

opinions as to the definition and limits of the different superfamilies evi-

dently were much modified, though never formulated, after the publication

of his chapter on Cephalopoda in Zittel's Text-book of Paleontology. In

that work he divides the Ammonoidea into several suborders, and between

these and the families there is another unnamed category of groups, which

may be called superfamilies, such as Mannnitida, Cosmoceratida, etc_

Part of the Pseudoceratite families are there referred to Mammitida, part

to Placenticeratida, the Pulchelliidse were accidentally omitted, and other

families were not there described. In the present paper a list of the fami-

lies belonging to the Mammitida is given, but beyond that group the clas-

sification is doubtful. In connection with the description of Vascoceras,

Cosmoceratida is mentioned in such a way that the reference of the genus

to that group may be inferred, and later in the manuscript the heading

^lantelliceratida is inserted, but there is nothing to warrant the assumption
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that the hitter term was iiiteiided to include Heinziida', Pidclielhida', Kneini-

ceratida?, P'.ng'oiioceratichr, and Phicenticeratida-. In the 2)ul)lished work

above referred to, tlie two families last named jirc united witli Spheiio-

discida^ to form the Placenticeratida, but with the removal of Sphenodis-

cid;c to Manunitida it seems proljable that the superfamily Placenticeratida

was abandoned.

The nndtiplication of families, genera, and species will be understood

b}- all who are acquainted with Professor Hyatt's habit of attemjiting- to

express in the terminoloo-y every im])ortant fact observed in the coin-se

of his investigations.

In characteristic fashion the autliur plunges into tli(^ midst of his

subject, beginning his introduction with a discussion of the sutural details

of Jurassic annnonites, not tarrying even to detine the title of the paper or

to make a formal statement of the ])roblems involved. In a footnote ou

page 546 of Zittel's Text-book, where he first used the term Pseudocer-

atites, he states that it "is a descriptive expression for the Placenticeratida

and Tissotida? of the Cretaceous, which are morphic equivalents of some

Triassic genera of the Discocampyli as regards both suture and shell form.

Their origin is traceable, however, to difierent groups of the Pachycampyli,

a suborder which apjiears to have been initiated in the Jiu-a along with the

Leptocamijjdi. It is, therefore, imjirobalde that the Pseudoceratites were

directly connected with the Triassic Discocampyli." In a- letter written

December 26, 1901, in response to an inquiry from the Geological Survey

office, he gives the following somewhat more definite statement of the scope

and i)urpose of the present work: "I am at work finishing a '^Monograph

of the Pseudoceratites of the Cretacic' This is an artificial group, includ-

ing, for convenience of treatment, all tiie i-etrogressive genera of the Cre-

tacic that have sutures with simple outlines resembling those of Triassic

cephalopods, formerl}' included under the name Ceratites. The known

genera described and figured are Buchiceras, Tissotia and its allies, 8phe-

nodiscus, Knemiceras, Engonoceras, Placenticeras. The aim of this pul)li-

cation is to give as full treatment as possil)le of the structure and relations

of these genera, in order to determine as far as practicable to what groups

among the normal progressive forms they are most nearh' related."



i4 EDITOR'S PREFACE.

It was Professor Hj^att's custom, in citing- tlie autliority for a species,

to give tlie name of the autlioi- who first referred the species to tlie o-enus

in wliicli it is now retained, instead of citing the one who first proposed the
specific name. Tlius he wrote Placenticeras placenta Meek, althougli the
form was described as Ammonites placenta by DeKa}'. This is not in

accordance with the rule usually followed by zoologists, and the citations

have been changed so that each specific name is followed by the name of
the original describer of the species, witli tlie author's name in ]jarentheses
if the generic reference has been changed.

When the figured specimens were at the Geological Survey in the
hands of the artists, Professor Hyatt requested the writer to examine them
carefully and give him notes and conunents as to the localities and horizons
of the specimens from his own collection and from other museums. The
quoted statements concerning various species that appear in the manuscript
were extracted from the notes the writer then forwarded to him.

The appended tabular statement is intended to show the relative

positions of the various marine Cretaceous horizons and formations men-
tioned in the text. It does not imply accurate correlation of American and
European horizons, the line between Lower and Upper Cretaceous being
probably somewhat higher in America than in Europe.

The figured specimens that are mentioned in this paper as belonging
to Professor Hyatt's jwivate collection have now become the jwoperty of
the Museum of Comparative Zoology in Cambridge.

The writer has sui)plied the table of contents, the formal l:)ildiographic

list, and the descriptions of the plates after PI. XIX.

T. W. Stanton.



CLASSIFIED LIST OK FAMILIES, GENERA. AND SPECIES.

In the toll..win- list ;.ll ll.c -nmps that arc acs.-rihcl ami all the

species that are definitely referred t.. the -euera herein treated are arran-ed

according- to Professor Hyatt's classification as gWm in the text. The

purpose of the list is to brino- too-ether in c.nii^act form tor easy reference

the large nmnher of described species that are lu>re referred to new o-enera.

The classification is incomplete and in some cases probably misleading-.

For example, some of fhe genera under Cosmoceratida are not assigned to

families, and it is very doubtful whether Pr<.fessor Hyatt inteude.l to place

in Mantelliceratida ail the families here arranged under that superfVunily.

It is evident that the autlu.r's pul>lished views concerning that grouj) had

changed, l)ut unfortunately he had written no revised descrii.tion. It is

therefore necessary to leave the groups classified according to the arrange-

ment of the manuscript without inserting the names of any other super-

families, r^ -yy s.^

MAM.MITIDA.

^loJSISOVICSIIDiE.

Mojsisovicsia Steinmann.

durfeldi.

BUCHICEHATIDJ-:.

Buchiceras Hyatt.

bilobatum.

Roemerriceras Hyatt.

gabbi.

gyriaeiforme.

attenuatum.

s^ubplanum.

PSEUnOTISSOTIIDiE.

Pseudotissotia IVnui.

galliennei.

Ch()£fatii-era.s Hyatt.

Ijarjonai.

raeslei.

douvillei.

Hemitissotia Peron.

oazini.

batnensis.

morreni.

tissotueformis.

djelfensis.

(^eadouroensis.

Plesiotissotia Peron.

miohaleti.

TlSSOTIIDiE.

TisHotia Douviilr.

til's, .ti.

Siibti.-sutia Hyatt.

iiitlata.

intermedia.

poroni.

africana.
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Metatissotia Hyatt.

fourneli.

robini.

nodosa.

haplophylla.

ewaldi.

auressensis.

slizewiezi.

Paratissotia Hyatt.

grossouvrei.

thomasi.

ficheuri.

serrata.

regularise.

InCERTjE sedis.

Tissotia cossoni.

globo>:a.

Heterotissotia Peron.

neoceratites.

Sphexodiscid^e.

Indoceras Noetling.

baluchistanense.

acutodorsatuin.

Libycocera,s Hyatt.

igmaele.

Sphenodiscus Meek.

pleurisepta.

lobatus.

stantoni.

lenticularis.

var. splendent.

var. mississippiensis.

beecheri.

konincki.

biiK-khorsti.

ubagshi.

rutoti.

siva.

EuLOPHOCERATTDiE.

Tegoceras Hyatt.

mosense.

Leiitieeras Gerhardt.

andii.

Paralenticeras Hyatt.

sieversi.

Eulophoceras Hyatt.

iiatalense.

CoiLOPOCERATIDiE.

Platylenticeraa Hyatt.

heteropleurum.

pseudoL'rasianuiLi.

gevrilianum.

Coilopoceras Hyatt.

colleti.

novimexicaniim.

springeri.

requienianum.

grossouvrei.

Acoueceras Hyatt.

nisum.

COSMOCERATIDA.
Vascoceras Choffat.

hartti.

Tolypeceras Hyatt.

marcousanuni.

Barroisiceras Grossouvre.

desmoulinsi.

haueri.

MANTELLICERATIDA.

Mantelliceratid^.

Metasigaloceras Hyatt.

rusticum.

Pseudaspidoceras Hyatt.

footeanum.

conciliatum.

cunliffi.

crassitesta.

euomphalum.

deciduum.

scliliiteri.

Diadooboceras Hyatt.

iiodosocostatuni.

Pedioceras (ierhardt.

cundinamarttt.

caquesensis.

ubaquensis.

Douvilleiceras Grossouvre.

mammillare.

orbignyi.

spiniferum.

Schluetericeras Hyatt.

nodosoides.

vielbanci.

laubei.

niichelobense.

Sharpeiceras Hyatt.

laticlavium.

sclilueteri.

inconstans.

Aconipsoceras Hyatt.

bochumense:

essendense.

renevieri.
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Maiiti'Uiccias Hyatt,

mantelli.

couluni.

picteti.

vioinale.

ushas.

indianense.

donievkanuin.

Metoicockuatid^t:.

Metoicoceras Hyatt,

swallovi.

gibbosura.

whitei.

acceleratum.

Heinziid^.

Heinzia 8ayn.

sayni.

corioli.

heinzi.

hispanica.

pulchelliformis.

provincialis.

matura.

ouachensis.

Carstenia Hyatt.

lindigi.

caicedi.

subfaicedi.

tubeiculata.

galeata.

Gerhardtia Hyatt.

galeatoides.

galeatus.

veleziensis.

PULCHKLLIID^.

Nicklesia Hyatt.

moltoi.

levyi.

nolani.

lapparenti.

alicantensis.

karsteni.

lenticulata.

didayana.

dumasiana.

Subpulchellia Hyatt.

oehlerti.

fouquei.

sauvageaui.

castellanensis.

PuU'licUia fhlig.

iiii'kU'.si.

si-hlunibergeri.

Columbiana.

solccta.

hettneri.

ibangarnieri.

kiliani.

ouachensis.

coiiiprcs.sissiiiia.

Psilotisisotia Hyatt.

(lialma.si.

iiiariola;.

defforgesi.

reigi.

haugi.

Lopholiolitea Hyatt.

cotteaui.

Knemiceratid^e.

Kneiniceras Bohm.
syriacuin.

compressum.

var. subeonipressuni.

attenuatum.

uldiiii.

ENGONOCEKATIDJi.

rrotengonoceras Hyatt.

gabbi.

planum.

emarginatum.

Engonoceras Neumayr.

belviderense.

uddeni.

serpentinuui.

pierdenale.

var. oouuuune.

pulijec-tuMi.

gilibiisuin.

titolleyi.

coni]>licatuin.

einarginatuni.

roeineri.

Neolobites Fischer.

vibrayeanus.

choffati.

poroni.

Metengonoceras Hyatt.

in.?criptum.

aiiibiirunui.

acntum.

duinlili.
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Placenticeratid^.

Placenticeras ^leek.

guiidalupie.

j^aucarlosense.

var. pi^eudosyrtale.

planum,

newberryi.

syrtale.

var. lialei.

intercalare.

plat-enta.

stantoni.

var. (xilli.

pseudoplacenta.

var. occidentale.

whitfieldi.

var. tuljerculatum.

gpillmani.

telifer.

? fallax.

ebrayi.

PlaeenticeratJ warthi.

memoria-Fch loenbachi.

deiire-ut^iiiu.

griifisouvrei.

incisuiii.

milleri.

schliiteri.

orbignyanum.

polyopsit*.

crassatuni.

tainulicuni.

pseudorbignyanum.

subtilLstriatuiu.

Diplaciiiocera.s Hyatt,

bidorsatuni.

caualiculatuin.

I.NCERT^ SEDIS.

Styracoceras Hyatt,

balduri.

TnhJi' of horizons mentioned in this work.



PSEUDOCERATITES OF THE CRETACEOUS.

l')V Alpheus Hyatt.

GENERAL REMARKS.

So far as I liave been able to see, either in figures or in specimens, tlie

Aminonitinir of the Jura have onlv one hirge first hiteral h)l)e, even in hig-hh

involute forms, as demonstrated by the admiral)le researches of Buckman"

upon HyperUoceras discoidum, subdiscoidum, etc., and the same has been

shown by Oppel's figures* of Neumai/ria discus, hochstetteri, and aspidoidcs,

and Quenstedt mAmm. frneUi," nnd the similar hollow-keeled forms also in Neu-

niajiria serrodens (pis. 24, 69), Polyplectus discoides, and c(qieJlinns (pi. 53),

which liave a very deeply divided and double first lateral, and in Neuntayria

discus (pi. 57) in which there are apparently two or three principal laterals, but

in the neanic stage onh' one bifid first lateral The Arietidtc seem to have

two principal saddles owing to the great development of first auxiliary, but

this occurs only in the ejihebic stage. Aspidoceras and some forms of other

genera often have two well-divided principal lateral saddles, but this again

occurs through the late division of the pi'imitive lateral.

In fact, it may be confidently stated that in the Jura all of the Ammo-
nitina? have but one principal lateral saddle throughout the neanic stage,

and \Yhen, as very rarely occurs, two or three principal laterals are either

apparently or actually developed, they occur as purely secondary, or rather,

tertiary devek)pmental changes in the ei)hel)ic stage.

This fact is of importance l^ecause of its bearing upon the biology of

Ammonitinj? in the Cretaceous. With regard to these, it may be stated

that they are distinctly tachygenetic or accelerated in development when

" Inferior Oolite Ammonites: Palseont. Soc.,Vol. II, |)p. 40-49.

'jPal. Mittheil., pi. 4.

''Amm. (1. schwiib. Jura, |ils. 24, 69.
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compared with the AinnioDitiuft of the Jura. All of the forms so far inves-

tigated, which have more than one principal lateral saddle and lobe, acquire

these characters a stage earlier than the Jurassic species. They appear, as

stated above, in the neanic stage and are secondary modifications of the

outlines of the primitive first laterals of the nepionic stage.

The same law seems to hold in a modified way for the development of

an extra number of auxiliary lobes and. saddles such as appear in Neumayria,

but my materials have not enabled me as yet to follow this out. This

statement appears at first sight to be antagonized by that made with

reference to the arrested development of the sutures in genera like

Frofem/onoceras, Euf/oiioceras, etc., which have undivided or bifid saddles

and lobes only slightly digitated at their extremities. But it will be shown

in the generic description of Placenticeras that the arrest of development

takes eff"ect in these Pseudoceratites of the Cretaceous only after the

three principal lateral saddles and lobes are formed in the neanic stage.

Consequently, up to this stage, the development is more complex than in

the young of Jurassic species or any others which have only one principal

lateral at the same age. This statement clears up the extraordinary relations

of these forms to their apparently more complicated allies of the Jurassic,

and accounts also for the apparent discrepancy existing between the highly

involute compressed character of the whorls during the neanic stage and.

the very simple aspect of the lobes and. saddles; that such highly involute

compressed foi'ms in the Jura, usually combined witli the development of

liighly complex lobes and saddles, has been recorded by me in other papers

and b}' many other writers; consequently, when one meets the Pseudocera-

tites of the Cretaceous he is apt to imagine them to be what Barraude has

called "anaclu-onisms," and difficult problems for the evolutionist. They

ai-e unquestionably difficult, but they are no more anachronic than any of

the forms usually named as having this jjaradoxical character. They are

simply excellent examples of arrestation of development taking eff'ect

locally and upon- certain structures. These, if I have rightly understood

the researches of my deceased friend. Professor Cope, the most brilliant

investigator and profoundest thinker on evolution that America has pro-

duced, are good examples of his law of retardation in development, and

also excellent examples of the diff'erent way in which I look upon the same

phenomena. I have never regarded such cases as examples of a tendency
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to retardation of (IcveloiJUient. A distinction exists between ari-cstation

and retardation in development, whicli is of great importance. Arrest ot"

development occurs in many ways. It may take eflPect locally, as upon the

sutures, stopping them from developing in complexity of outline hevond a

certain measure, and thus retaining a semblance to their own Nouug and

apparently reverting to the condition of the same ])arts in more ancient

animals of their own stock. It may take effect upon tlu^ whole organism,

as in Baculites and other uncoiled forms, apparently causing the entire

animal to revert in its characters to a ])rimitive form. There are innumer-

able degrees between these two extremes which it is not necessary iu)r

appropriate to mention here. Retarihition is distinct from these <in<l of

much rarer occurrence.

"

The development can not be said to have been retarded in these

reti'ogressive forms, since it begins and for a certain period in the ontogeny

progresses in parallel lines with the ancestors of the group, but passes

through the modifications more quickly according to the law of tachy-

geuesis. After this its progress is cjuite suddenly and decidedly' an-ested,

and the succeeding stages are no longer parallel with those of their

ancestral forms. The complexity of the outlines of the lobes and saddles

in species of Emjonoceras, for example, does increase even in the later

stages; but this increase is very slight, and the result is a retrogressive

form that mimics to a certain extent pi-imitive forms among Goniatitina'

and Ceratitiute. Such examples may, nevertheless, belong to the highly

accelerated class, as is shown by the earlier development in these Pseudo-

ceratites of the Cretaceous of the three principal saddles that only appear

in the ephebic stage of the highly progressive forms among Ammonitina-

of the Jura. Retardation of development certainly does not take place

in their early stages. Can it be said to take place because they do not

subsequently proceed to develop numerous marginal lobes and saddles on

the borders of these same lobes and saddles?

Retardation of development can mean but one class of phenomena, viz,

those cases in which a character appears in the ontogeny of descendants

later than the stage at which it aj)peared in the life of their ancestors. In

cases of retrogression such as are noted above, and in all examples of this

class with which I am acquainted, the complication of the lobes and

« Bioplastology and related l)ranches of biologic researcii; Proc. Boston Soc. Xat. Hist., Vol.

XXVI, p. 79, etc.
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saddles by the addition of marginals during the later stages of the ontog-

eny does not occur; the inexact parallelism is produced by the dropping

out of this stage completely, not by its later and later development.

Cope, in his great work Origin of the Fittest, writes as follows:"

* * * The acceleration in the assumption of a character, progressing more rap-

idly than the same in another character, must soon produce, in a type whose stages were

once the exact parallel of a permanent lower form, the condition of inexact parallelism.

As all the more comprehensive groups present this relation to each other, we are com-

pelled to believe that acceleration has been the principle of their successive evolution

during the long ages of geologic time.

Each type has, however, its day of supremacy and perfection of organism, and

a retrogression in these respects has succeeded. This has, no doubt, followed a law

the reverse of acceleration, which has been called retardation. By the increasing

slowness of the growth of the individuals of a geims, and later and later assumption

of the characters of the latter, they would be successively lost.

To what power shall we ascribe this acceleration, by which the tirst V)egin-

nings of structure have accumulated to themselves through the long geologic ages

complication and power, till, from the germ that was scarcety born into a sand

lance, a human being climbed the complete scale and stood easily the chief of the

whole? * * *

Acceleration signifies addition to the number of those repetitions during the

period preceding maturity as compared with the preceding generation, and retarda-

tion signifies a reduction of the numbers of such repetitions during the same time.''

Thus, from Cojje's point of view, tachygeiiesis is the law of progression,

and retardation is the law of retrogression, and they are both essential parts

of his law of acceleration and retardation.

These quotations show that we both have the same conception of

the pi'oper use of the word "retardation," but we differ in the application

of it. He applied it to such cases as are described liere among Pseudo-

ceratites, whereas I regard these as true arrests of development and not as

retardations.

Retardation is exceedingly rare among Ammouitina;, and as a rule in

other parts of the animal kingdom, and the only examples I am able to cite

are like those given below in Placenticeras, where the more complex sjjecies

like ivhitjieldi, that are obviously descended from species like P. syrtale,

have apparently the nodes and ornaments smaller and developing, as a rule,

later than in that species, and finally, in extreme forms like those of typical

ivhitjieldi, disappearing altogether.

«P. 142. f-P. 182.
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As a rule, among- AniiiHUiitina' the reverse is the case, and the disap-

pearance of characters takes place through the earlier and earlier develop-

ment and shorter and shorter life history of each cliaracteristic, or tliroiigh

tachygenesis, as stated and illustrated in many of niv papers. Here 1 have

space only for one quotation, wliich will serve to show mv meaning- more

])laiidv:

Spcciiiliziition by nHhiction of parts is evidently iiu-ludcd under tlie head of

retardation l)y Cui"-: thus In Origin of the Fittest (p. 353), he says that "change of

structure during growth is acconi])lislie(l either l)v addition of parts (acceh'ration) oi-

by subtraction of parts (n'tardalion)." So far as my experience goes, in the major

luunher of cases the parts or characters that are undergoing reduction disappear

according to the law of tachj-genesis. They reappear in the ontogeny at earlier

and earlier stages, or exhibit this tendency in the same way as (characters of the

progressive class, but their development is not so complete as in ancestral forms. In

this sense they can be regarded as retarded or thrown back in their development.

There is, however, another way of formulating the expression of this. Instead of

regarding this disappearance by retrogressive gradations iis due to a tendency

opposed to acceleration, is it not a tendency of the same kind^ That is to say, do

not the parts and diameters show a tendency to disappear earlier and earlier, and are

the}' not in most cases at the time of disappearance jiresent only in earlier stages of

growth than that in which they originated in ancestral forms ^

Is not the case of the wisdom teeth exceptional? The frequently extremely late

external appearance of these is not accompanied by a later origin of their rudiments

in the jaw. Although they may not appear in many cases above the gum until a

person is past lift\', is not this real retardation due primarily to the fact that they arc

deticient in growth power (tending to disappear from disuse, etc.), and .secondarily to

their internal position { When they cease to be able to break through the gum will

they not still continue to develop at the same stage as the other teetli, and will not

their rudiments be likely to be present at this early stage long after they have ceased

developing into perfect teeth '."

The whalebone whales are examples of this kind so tar as the teeth are

concerned, although here the disappearance is correlated with the develop-

ment of wdialebone from the ruga? of the roof of the mouth. Nevertheless

the suppression of the teeth in full-grown animals does not take place bv

later and later development, and tlie rudiments of the teeth are still present

in the early stages.

aBiopla.stology: Proe. Boston Soc. Nat. Hist., Vol. XXVI, note to p. SO.



SYSTEMATIC DESCRIPTIONS.
]vi^m:]viitid_a..

This group in my chapter on Cephalopoda in Zittel's Text-book con-

tained a number of keeled families, in which either the keel was preceded

by a median line of tubercules, or, if this stage were omitted, the smooth

keel arose upon the venter in forms that were apparently closely allied to

the more primitive genera having these tuberculated keels. The Mam-
mitida included Mammitida?, Peroniceratidge, Priouotropidse, Hystato-

ceratida?, Leuticeratidpe, and Tissotiidaj. To these I propose to add now
the Mojsisovicsiidje, Buchiceratidse, Pseudotissotiidee, Etilophoceratidse, Sphe-

nodiscidpe, and Coilopoceratidse.

MOJSISOVICSIID^ Hyatt.

The single genus and species described below can not be even pro-

visionally included in any of the groups to which it is supposed to be

nearly related, and the following discussion of its generic affinities shows this

conclusively. The dorsal sutures are not yet known, and this is the Qnly

defect in the evidence that establishes it as an independent group, probably

belonging to the parent stock or stem of the Pachycampyli.

MOJSISOVICSIA Steinmann.

The interesting species used as the type of this genus has a form

which is similar to that of Agassiceras of the Lower Lias in being smooth

and discoidid, with flattened sides, narrow umbilical zones and rounded

venter. The section is what I have called helmet shaped, like Agas. striar-

ies. It differs in having no raised line or keel, and therefore comes a little

nearer to Psiloceras. The sutures bear a similar interpretation, since,

although these are very immature, there are four lateral bifid saddles with

«A penciled note at the top of this page of manuscript says "Revise list." Just what changes

the author would have made can not be known, but it may be inferred that Lenticeratidw was

dropped as an abandoned family, and that possibly Coilopoceratidie was assigned to another super-

family. It is obvious that his conception of the group JIammitida had become very different from

that expressed by him in Zittel's Text-book.—T. W. S.

24
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mai-iiiiiii
sul)pl.vlliforni mavoinal saddles and excessively short i...iute<l

lobes ihat are har.llv more than serrations. The ventral lobe is very broad

Hud diN i('e.l The lirst and s.-eon.I lateral lobes are narrow and sundar to

"thos. of Bachkems, but it should l,e note.l that the dorsal stitures are

unknown, and these nuvy be quite distinct. The third lateral lobe .s entnv,

.,nd the fourth saddle hardh' past the entire stage, exhibitnig only a slightly

trili.l outline. Such sutures exhibit affinities with the smooth prnmtive

iuu^estral stock of the I'siloceratidii- of the Jura an.l other tbrms of Pachy-

campyli descended from these because of their massive bn.ad saddles, so

entirelv different from the nan-ow, excessiv(dy branched saddles ol the

Phylkicampvh and Leptoean.pyli. 1 do not, of course, mean that Mojs^o-

vicsia is pro{,ablv des,-ende.l directly frou, J'silorrras, l,ut it may be a Cre-

taceous membex- of a prin.itive stock ^vhi.•h began with PsUoccras m the

Jura The intermediate forms are as yet unknown or have not been pul,-

lished The existence of such a trunk or main branch of a prnnitive stock

from which all of the more complex groups are lateral offshoots has been

inferred from the ontogeny as the most probable way to ac.-ount for the

on^oo-eny of the prinritive species of these groups. Tims u. the present

instance the smooth discoidal young of Buchiceras and other genera can be

readily accounted for if the comparison between them and the later stages

of Mojsisoviesia is admitted. If such a stock of prindti^•e forms existed it

is also easv to account for the maintenance of such i)rimitive smooth psilo-

ceran-like'shells in the later nepionic and sometimes in the neamc stages of

Cretaceous forms Otherwise the continued renewal of these m the ontog-

eny at such late stages must be referred to more ancient ancestors than any

represented in the Jura.

MoJSisovicsiA DURFELOI Steinmaiui.

PI. I. rigs. 1-3.

,r • • • 7,.r//7; St.Mnin-uin Viu's ,laln-l)uch fur Mill.. (tpoI.. uiid Pal.. ISSl,

11, p. U3. pi. ti.

The peculiar fossil described under this name has a compressed discoidal

shell with slight constrictions, open umbilici, and smooth surface that m

external aspect resembles Tramceras and also some of the discoidal Desmo-

ceratid«. like PseudophyHites Kossn.at, but has entirely different sutures.

These have an asj.ect similar to those .>i Buvhkeras Inhhatnn,, but the form

of the v.dution differs so widely that no further con.pansons can be made
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with this o-eiius. The living chamber is short, tlie aperture has a l)hint

rostrum, there are shaHow sinuses on the edges of the venter, a Ijroacl

lateral rostruTn on either side, and shallow sinuses between these and the

umbilical shoulders, and probably a crest on the dorsum.

The ventral lobe is very broad and short, with a broad short siphonal

saddle. There are three bifid lateral saddles, with an incomplete apparenth-

entire saddle at the line of involution. The lobes are short and much

narrower than the saddles, and the entire outlines of both lobes and saddles

have short obtuse marginal saddles and narrow, short, pointed, simple

marginal lobes.

The species is known to me only through Steimnann's figures, which

are reproduced on PI. I, figs. 1-3, with the single exception of his eidarged

drawing of the side ^•iew of fig. 1

.

Locality: Pariatambo, Peru.

Aye: Albiau (?).

BUCHICERATID2E Hyatt.

It has been found impracticable to xmite the genus Buchiceras with any

known family, on account of its peculiar development and sutures. The

approximation to the ^ystatoceratidse is close, so far as the earlier stages

are concerned, the compressed, comparatively smooth-keeled young in the

neanic stag'e having considerable resemblance, but these similarities are lost

in the subsequent development, owing to the partial suppression of the cost?e

and the verv distinct sutures. The development and sutures separate these

forms completely from Knemiceras. They are separable from Tissotiidie by

their first lateral saddles and their ventral lobes, and from Barroisiceras,

which they also resemble, by the absence at all stages of a third line of

tubercles and by their sutures.

The sutures are similar to those of the discoidal smootli shell of luicer-

tain affinities described as Jlojsisovicsia b}* Steinmanii.

So far as known there are no representatives of this genus except in

South America. It should be remembered, however, that all information

heretofore published has come from this single fossil.

The second genus included in this family, Roemeroceras, has similar

ventral lobes and siphonal saddles, and the young, although quite distinct

in being less compressed in the early stages, acquire a similar keel at a

later ao'e. and similar form and ornaments.
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BUCinCKRA8 Hyatt.

This genus was t'onnerly <lescril)c(l l)\- inA-sclt" as includinii- scvci-al

different species that ha\-e since hccii separated into distinct ii'enera, l)v

Douville, Grossouvre, and others, and ))v niyseh', in Zittel's lY'xt-ljook of

Paleontoh)<i-y. The affinities of Jiuchiceras are not, in my opinion, very

(dose to any of tlie forms formerly referred to Acanthoceras as supposed by

some authorities. The sutures are cpiite distinct from those of -awx of the

families of Mammitida on account of the extraordinary l)readth <if tlie second

lateral saddles. The develo))ment is similar to that of some forms of Ilys-

tatoceratida' and Peroniceratida' in that it is at first discoidal, compressed,

and smooth, then keeled, Ix'cominj.;- costated and tuherculated later, and

the sutures approximate more closely to those of the young of these families

perhaps than to others. Nevertheless the ontogeny differs in that Buch-

iceras does not subsequently accpiire prominent costa', and the keel tends to

disappear instead of becoming larger with increase in size of the volutions.

The nodes, on the other hand, increase in size and prominence, especially the

inner row on the lunbilieal shoulders. Tlie faint serrations on the keel and

other ornamentation suggest affinities with Barroislcerds, but the sutures and

the absence of a third line of lateral tubercles, wdiich appear in some forms

of Barroisiceras, are not favorable to this solution of the affinities. The

same objections apply almost equally to keeled forms of the Prionotropidas

in which the young resemble more or less closel}" those of B. hilohafmii.

The dorsal sutures are very remarkable and perhaps may eventually assist

in placing- this genus in closer connection with others. The primitive first

lateral saddle is retained in BucMceras until a late stage, and perhaps

throughout life ; it is undi\'ided, except by small entire marginal lobes, but

it is distinctly bifid.

Hi'CHicER.A.s lULOBATUM Hyatt.

PI. I, tigs. 4-it.

Buchiccr(i.s htlnhiituiii Hyatt, 187.5, Proc. Boston Soc. Nat. Hist.. Vol. XVH. p. 370.

Bmhicems hilohatimi Douvilk', 1S<I(). Bull. St)c. ji'eol. P'nuice, 3d sor.. \'ol. XVHl.
p. 284.

The young, for tlie first two, and perhaps jiart of the third volution,

must have had smooth sides and was obviously very discoidal, flat, and

keelless. The aspect of this species must have been very similar to Mojsl-

sovicsia. The keel comes in upon an elevated venter previous to reaching



28 PSEUDOCERATITES OF THE CRETACEOUS.

the diameter of 5 mm. and is faintly sinuons during- tlie latter part of the

volution seen in PI. I, iig'. 4. These faint undulations are due to prolonga-

tions of the costpe that ])ass Ijetween the tubercles on the ventro-lateral

angles. This keel, which is a mere angle on the venter, was obviously

continuous before the costcie appeared and is practically continuous subse-

quently, owing to the minute character of the inflections. Upon the last of

the outex volution at this diameter, the first of the fourth volution, the outer

line of tubercles appears and is connected by cost* with the inner line.

The last are very widely separated at flrst and become nearer only in later

stages. The larger costfe at this age are separated ])y single, arcuate costa-

tions terminated outwardly by minute tubercles and fading out internally

about halfway across the volution. The umbilical zones are not differenti-

ated from the sides. The side is evenly plano-convex from the keel to the

line of involution and the inner, uncostated part is smooth, except where

interrupted by the inner tubercles or extensions of the tubercular termina-

tions of the larger costa?. The tubercles and nodes are opposite, not alternate.

The sutures at this age consist of two large saddles (PI. I, fig. 9), a narrow first

lateral lobe in the center of the lateral zone and a broad second lateral on the

umbilical zone. The inflections are all apparently entire. In succeeding

stages the lobes remain in the same position, there being but one in the

center of the side between the two rows of tubercles and one on the umbilical

shoulder, but as the shoulder beco)nes more jii'oiniuent and the umbilical

zone broadens, other lobes and saddles appear internally. The venter

broadens with age, the keel becoming more obscure in consequence of this;

the sides become flat and convergent ; and the umbilical shoulders broaden

out more than the venter, the increase in the umbilical zones making the

umbilici very deep. The keel on the cast at this mature stage is faintly

undulated, and the lateral costte, although very obscure, cross the venter

and interrupt the keel between each pair of opposing ventro-lateral nodes.

These widely separated serrations are so faint on the cast that they entirely

escaped my observation on former occasions. They in fact can be felt

more easily than they can be seen. This is also the case in the earlier

stages described above. The inner nodes are always larger and fewer

than those on the edges of the venter. The second lateral saddle remains

broader than the first lateral, even when the shell is somewhat over 40 mm.
in diameter. It occupies a trifle more than half of the side and encroaches

on the umbilical zone (PI. I, fig. 8).
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The ventral lobe is \evy widely (i]H'n at tlic l)ase and lonii'er tiian tiie

first lateral lobe. I'lie two arms are blunt and very small. The siphonal

.saddle is phenomenally short and broad, witli a taint central) marginal lobe

ant! an equally taint marginal rounded saddle on either side. The first

lateral lol)e is tunnel shaped, l)roa(l at tiie l)ase, short and narrowing

rapidly to a l)ifi(l tcruiination. The .second lateral lo])e is very nnich

smaller and shorter, and entire at the end. The third lateral saddle is

small, entire until a late stage, but l)eeoming bifid later. Beyond are two

small entire saddles and two corresponding lobes or wdiat may perhaps be

more accurately described as a bifid lobe and a bifid saddle.

The first and second lateral saddles have internal ridges, but these

coalesce, forming a short, flattened area along the mesal plane, which

becomes deeply convex toward dorsum and venter. There are only two

broad saddles and two narrow lobes on the; dorsum, and these have no

connecting ridges with the external saddles. The surfaces of the wings of

the septa are strongly inclined inward, the outer sutures being considerably

in advance or orad of the inner ones. This gives a remarkably concave

aspect to the wings of the septa on either side of the dorsum.

The dorsal sutures, which were worked out with difficulty, show that

the inner arm of the bifid fourth lateral saddle passes across the line of

involution, coalescing with the third dorsal saddle. The antisiphonal lobe

is asymmetrical, entire at the top, unequally, serrated on the sides, and 1lent

over to the left until the tips touched the inner angles of the first pair of

dorsal saddles to the right of the mesal plane of the body. The first pair

of dorsal saddles are deep and broad with broad entire bases. The first

lateral lobes are small and unequally bifid, the sides l)eing coarsely serrated.

I'he second dorsal saddles are much inclined and obscurely tridentate or

entire. The second dorsal lobe is very small and entire. The third dorsal

saddle is a })art of the fourth lateral, as stated above, and is entire.

Vestiges of the shell were present upon this cast in a few places and

showed coarse lines of growth. Unfortunately the shell covering the venter

of the young whorl was chipped off in cleaning this part for drawing, and

evidence of the statement made above with reference to the keel was lost.

Locality: Cachiyacu, west side ofHullagua River, Peru.

Age: Upper Cretaceous.
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ROEMEROCERAS Hyatt.

These shells were so similar to the type of Buchiceras iu external aspect

that I formerly supposed the type of this genus to be an older stage of B.

bilobatum, but more prolonged acquaintance with these forms shows that

they are not iu the same generic group. While the bifurcated costse, the

large nodes on the umbilical shoulders, and the nodes on the ventro-lateral

angles are the same, the involution is greater, the lateral zones more com-

pressed and broader, the umbilici narrower, the young have larger nodes,

and the keel entirelv disappears in the full-grown shells, except perhaps in

E. gahhi. The sutures are also quite distinct, and similar to those of Tisso-

tidse in some species, but the first lateral saddles tend to develop thi-ee arras

in some species and the bases of the other saddles are apt to be dentated

more or less completely. The ventral lobes are similar to those of Buchi-

ceras and entirely distinct from the broad ventrals of the Tissotiida?. The

same characters appear to unite Kneniiceras with Roemeroceras, but the

development and full-grown shell in Knemiceras, especially the invariable

presence of the concave venter, seemed to place it in closer association with

the Pulchelliidfe.

ROEMEROCEKAS GABBI U. Sp. Hyatt.

PI. II, %.s. 1-3.

Ammonites hilobatm Gabb, 1877, Jour. Acad. Nat. Sci. Philadelphia, 2d ser.. Vol.

VIII, p. 270, pi. 38, tig. 3.

In my revision of this form I made too great allowance for the possible

variations due to age, and misled Professor Gabb in identifying this fossil

with Buchiceras bilobatum. As compared with B. hUobatum, the nodes on the

umbilical shoulders are much less prominent and more numerous and more

closely approximated, the venter has large ridges not present in bilobatum,

and the flatness and proportions of the saddles are too distinct to occur in

the same species, even though allowance be made for the sutures in fiabbi

being nearly one volution older than those examined in B. bihbatuiii. The

sutures of this species approximate more closely to those of B. sijriaciforme

than to those of any other species, but R. <iabbi differs in the greater number

and smaller size of the nodes and costs?. Fig. 3 of Gabb's plate shows the

lateral aspect with an outer line of nodes lower on the sides and a sinuous

outline to the venter which does not appear m si/nacijorwe, and also a



BrciIICKKAIID.E. 31

stouter ami iikhc (|ua(li'a^<)iial xolutidii than am- other species ot" this o-eims.

The originals of this species were not reexamined. TheN' couM not l)e

found in tlie Academy's collection at the time of mA- visits, nor lias subse-

quent seai-ch, made 1)V the kindness of Professor I'ilslirx , iirouulit them to

light.

Ldcdlittj: (^>uel)rada i\v ( 'olpamayo, Department of ( 'ajamarca, I'eru.

Afif: Upper Cretaceous.

KOEMEHOCEKA.S SYKI.\CIF( iKME Tlvatt.

PI. I. tijrs. lo-U.

Rdi-nwroct-ras st/rlactfannt Hyatt, 1MT5, Proc. Huston Soc. Nat. Hist., WA. XVH,
p. 371.

This species reaches a diameter of 90 mm. in one cast without a living

chamber. The sutures are approximated and overlap intei-nall}' on the

auxiliaries, showing that the gerontic stage has begun. The ornamentation

and form are the same as in bilohatxiiL Wlien the cast is only 29.5 nnn. in

diameter there is, however, no difiiculty in separating this from hilohatum.

It is more compressed, the sides broader, the venter narrower and flatter.

The sutures have more resemblances to those of R. gahbi, but the saddles

and lobes are never so short, nor truncated, the saddles being' narrower and

the lobes broader. The ventral lobe and siphonal saddle are similar, l)ut

narrower and less digitated. The first lateral saddles are similar in l)eing

bifid and rather broad, Imt already at this earlv stage show ilenticulations

over the entire base. The first lateral lobe is similar but less deej)ly divided,

by the similar marginals. The second lateral saddles are unequallv bitid

with liases rounded or approximately phylliform, entii-e, and inilike those of

gahhl. The second lateral lobes are (piite broad, apically like the first

laterals, but are unequally quadrifid. The third lateral saddle is as broad

as the second lateral, and also bifid. It occupies part of the side and also

part of the umbilical zone, the marginal lobe being upon the umbilical

shoulder. Inside of this there is one broad bifld saddle reaching to the

lobe at the line of involution. There are therefore four saddles at this early

stage very like those of //(ihhi, except in having rounder bases. Later, on

the same volution, this innei- saddle liecomes divided into two bv a median

marginal loljc, and still later a. small lobe makes its appearance at the line

of involution, completing the outline of the innermost lateral saddle.

There are then five saddles and six zvgos lobes on either side.
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The oldest sutures are \'ery much changed, and look like those of a

distinct species, but are obviously in the gerontic stage. The bases of the

saddles are nearer together, the entire parts of the sides much elongated,

and the lobes longer and narrower and the digitations situated at their

apical ends much deeper. The saddles are longer and broader, with entire

bulging sides, and the marginals not increased in nvimber, but much longer

and lai'ger.

The sutures have at this stage close similarit}^ to the peculiar outlines

attributed to Ammonites syrimus by von Buch (fig. 1 of pi. 7 in his Uber

Ceratiten), but the first lateral is not so broad and does not have the minute

phvlliform marginals of that figure. The marginals on the first lateral

saddles, and also in the first lateral lobe, are tongue .shaped.

The fourth and fifth lateral saddles are entire, tongue shaped, and

divided by a narrow bifid lobe. The young sutures, until a late neanic

stage, have outlines similar to those of some species of Tissotia. After this

the outer saddles become completelj' denticulated, and again, as described

above, lose a considerable part of these denticles in old age.

Fragments of the shell were present on the largest cast. None of the

specimens was incrusted by any extraneous growths that could be shown

to have fastened themselves on the surfaces of the casts.

The figure of the young in an early ephebic substage (PI. I, fig. 12) is

a very near approach to the old specimen which was crushed on one side

(PI. I, fig. 10), but of course, owing to differences of age, the nodes 'are

larger." There are fifteen nodes on the ventral boi'der and six on the

vimbilical shoulders on one volution of the younger specimen, and eleven

on the oviter and seven on the inner row of the old specimen. The bifid

costse are also present in the younger specimen, mingled with single ones,

as in the old stage. The keel disappears on the last quarter of the outer

volution, both on the cast and on the shell, in the young specimen, and is

absent also in the older one. The young shell was seen in a section of the

specimen represented by fig. 12 of PI. I, and although not perfect enough

to figure, showed that when about of the same size as the young of B.

hilobatum (PI. I, figs. 5, 7), it had a similar keeled form.

LocaUtij: Cajamarca, Peru.

Age: Upper Cretaceous.

a See also description of R. attenuatum Hyatt.
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KoKMKROCKKAS ATTKNUATIM (Ilvatt).

I'l. I. tijr. 15.

Buchiceras atteiruatiuii (ikiin) IlyatI, LS7o, Froc. Hostoii Soc. Nat. Hist., X'ol. XVII,

p. 8T2.

Tlu' cast differs from syrincifornic in luninji' inon- iiuiiicivms nodes on

the inner line. On tlie outer volution, at a diameter of 64 nnn., there are

about nine on the inner row and sixteen on the outer, whereas in syriaci-

forme, at a diameter of 9() nun. tliere are seven on tlie inner line and eleven

on the outer line; in another si)eciinen of syriacifortue, at a diameter of

73 nun., there are the same number; in another, at a diameter of 34 mm.,

there are six on the inner and fourteen on the outer line; in another, at a

diameter of 41 mm., there are seven on the inner line and fifteen on the outer.

There are faint signs of a keel on the X\\)e specimen, showing that it

belongs in this genus. The general form is nuicli more compressed than

that of R. syriaciforme ; the venter is narrower and the keel Is also less devel-

oped. The volutions are more enveloping, and tlie umbilicus is smaller.

The specimen is a cast, partly crushed on one side and somewhat worn on

the other, but although the sutures are not consequently i)erfect they are

entirely distinct from those of other s))ecies. The first lateral lobes are bifid

and shorter than the ventral lobe. Instead of being of about the same

leng'th or longer than the ventral, as in Ji. syriaciforme, all the saddles are

broad and very short, as are also the lobes. The fii'st lateral saddles and

lobes are completely denticulated by marginals. The second lateral istrifid,

the tliird and fourth saddles are bifid, and there is a fifth saddle, but this is

on the line of involution and very narrow. The second lateral lobes are

trifid. The third lobe is in the umliilical zone and bifid, but otherwise entire,

and the fourth is very small and apparently entire, luit too nuu-li worn t<i

make observation certain.

There are incrustiug ostreans upon Ijoth sides of this cast and tliey

appear to have l)een attached to a fossil cast.

This species is founded upon a single fossil cast, one of the two used

for the description of Biichicerns atteunatum Hyatt, but not the t^'pe. The

latter is to be found on page 151, under the name oi Knemiceras attenuatum

Hyatt.

Locality: Celendiu, Peru.

Age: Upper Cretaceous.

MON XLIV— 03 8
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ROEMEROCERAS SUBPLANUM 11. Sp. Hyatt.

PL II. figs. -1-6.

This specimen is a cast, whole diameter .5.0 mm The Uiteral zoues

are flatter than in B. syriadforme and denticulahnn, and the outer nodes are

smaller, more acnte, and have slight ridg-es or orad continuations in some

cases. The inner nodes are also smaller in the young- and increase veiy

rapidl}^ in size on the last volution and then suddenly disappear, the volution

becoming at the same time contracted to a subquadrate outline. There

are four small and three large nodes on the inner line, the place where the

lifth node ought to be is vacant, and there are fifteen nodes on the outer

line. The living chamber, which is probably ver)^ nearly complete, is less

than one-half of a volution in length The last two large nodes of the

inner line are on this chamber.

The sutures have very broad, short, simple saddles and very short

lobes. They are similar to those of B. (Unticulatnm but have not such

complex outlines. The last six sutures are nearer together and become

finally closely approximated, showing that the fossil is probably an out-

grown shell. This cast having been cracked open, it was possible to study

exactly the contact of incrusting ostreans with the surface. It was found,

as in other cases described, that no shell layers \xe\'e present, the ostrean

having grown directly upon the surface of a fossil cast. The shelt is

present in the impressed zone where it is ]jrotected by the enveloping

volutions, and it is there thick aii<l well detined.

Localiti/: Cajainarca, Peru.

Age: Upper Cretaceous.

PSEUDOTISSOTIID^ Hyatt.

If the position here taken is correct, the genera assembled under this

name are distinct from those heretofore included under the Tissotiidje

They include forms from the discoidal channeled and keeled Pseudotissotia

in the Tuninian to the highly involute compressed Plesiotissotia of the

Senonian. The lobes have the same denticulated outlines as in Tissotidfe,

but the saddles are more complex, being denticulated in all the genera

except Plesiotissotia, in which they are all )iifid, the first lateral saddles

being quadrifid according to Peron's figure.
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The relations of tlie g-encra in tliis taiiiilv can only l)e estimattMl l)v

their t'ull-iiTown sliells and sutures, and dou])tless anA' arrang-enient that

can now he ina(h' will he onl\- }iro\isi(p|iah So far as the facts (fO,

Pseudotlnsotia is a Hat-ventered, keeled, and ciianneled form until a late age,

losing its keel in old a^c and Iiaviug so close a i-esciiil)hiuce to Tissotia

tissoti that it seems to l)e the t)nlv form having any (daims to be considered

the ancestor of that s])ecies, as first ])ointed out hv I'eron.

Clioffaticcras, until a late age, has a venter with keel and channels hke

those of I'sf'uihifissofia in ('. iiics/ri l)ut combined with an inflated volution

and dee}), abrupt umbilici and highly incdined, convergent sides. In other

species the line of modifications indicated bv the later stages of its ontogenv

leads into forms having subacute venters at a comparatively early age, and

possibly the keeled and channeled stage witli its Hat venter may have

altogether disapj)eared in some of these. The highly involute, compressed-

keeled forms of Hemitissotid follow these in the same line of modification

and as their sutures also coincide and the\" occur in the Senonian, wdiereas

all of the above-described genera are Turonian, Peron's idea that they are

the direct descendants of I'seudotis.'iotia seems to be well sustained.

That these are not transitional to true Tissotid becomes ap})arent wdien

it is recognized that the type form of that genus has an ontogenetic history

like that of Pseudofissotia and is probably, as stated in the description of

the Tissotiidfe, the most primitive member of a series of forms distinguished

by their differences of development as well as by their simpler and more

retrogressive sutures.

Although the sutures differ decidedly, the forms of more primitive

species like I'sendotissotia (/(dliciutei and their keels appear to place them

provisionally nearer to the Ihu hiceratid;e than to the keelless forms. I have

had no fossils for examination in this family, Ijut the literature and the

figui'es given by Grossoixvre and Pen mi liave l)een sufficient to enable me

to ari"ange the forms pro\ isionalK' and to make comments upon their

probable relations that will, it is hoped, attract attention and lead those

who have better opportunities to test the truth of the views presented

below.

PSEUDOTISSOTIA I'eron.

Peron's typical species, Ps. (/allieiiiiei, is a discoidal form with keel and

channels, having obviously, as oljserved by Peron, genetic affinities with
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true Tissotia as liere defiued, but it differs iu the -more complex outliues of

the sutures, all of wliich have small margiual lobes and saddles. Iu my
opinion, the genus should be limited, so far as known, to one species, the

type described by Peron. The other species described under this name are

obviously widely distinct iu their forms and lundc of development. The

sutui'es resemble those of Boemeroceras on the lateral aspect. The ventral

lobes are also alike, so far as can be seen on Peron's figure. Peron's sug-

gestion that these are the ancestors of Tissotia and its allies in the Senouian

appears to be supported by the facts so far as now known. They appear

also to have been the innnediate ancestors of Hemifissotia ami its allies in

the Senonian, but this last inference needs confirmation that can only be

obtained through tlie study of the young of the latter.

PSETDOTISSOTIA GALLIENNEI (d'(.)rlMgny).

Pfitnulotissotia cfaUlemwi Peron. 1896, Mem. Soc. geol. France. Paleontolooie, Vol.

VI, No. IT, pi. 2, tig. 3; pi. 3, fig. 1.

This is a moderately compressed but still comparatively discoidal form,

with large umbilicus and involution enveloping something more than one-

half of the sides, according to Peron's figures. The venter is flattened,

with heavy, continuous keel and shallow channels bordered externally by

thick continuous ridges. The sides have very broad fold-like costse with-

out tubercles. In extreme age all of these ornaments disappear. ,The

entire aspect and genetic transformations of this fossil are so similar to

those of Tissotia tissoti that it would have to be included in the same genus,

if the sutures were unknown.

Locality : France.

Age: Turonian.

PsEUnOTISSOTIA ? TUNISIENSIS u. sp. Hyatt.

Tissotia cf. fourne/i Peron, iS'.tti. Mem. Soc. geol. Fnince. Paleontologie, Vol. VI.

No. 17, pl. 12, figs. 7, 8.

Tissotia fourn/'t/'Feron, 1890, Moll. Cret. de la Tunisie. ))1. 17. tig-.s. 11-13.

This remarkable fragment has a truncated venter, entire keel, and

compressed volution, with moderately large umbilicus. The costse are fold-

like, with tubercles on the umbilical shoulders and a line of closely set

elongated tubercles on the ventro-lateral angles. The first lateral saddles

are trifid and rather jieculiar, owing to the appi'oximate equality of the three
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iiiai-yiiiiil saddles. Tin- other saddles are verv loiij^- and )ilivllitoriii, and

according to I'eron's lioures the third sadclle is ti-ifid ur hitid. 'i'hese

sutures and the ventral lobe, with its steep denticulated sides aud truncated

siphonal saddle, are similar to the sutures of the old stage of Roemeroceras

syriacifonne. The form and (n-namentati(in also agree with this determina-

tion, but the keel is more iimminent than is usnal in this geuus. It is pos-

sil)le to luiderstand this form, if it is ivlated to /'x. (/(dliennei, because in tliat

case the keel and lateral cost;e are similar to those of that species. The

differences in sutui-es lie largely, according to I'eron's figure, in the second

lateral saddles, wliicli are entire. This ma\- be due t(t retrogression.

Lovalitij: Xortli .\frica.

Age: Santonian.

CH(:)FFATICf:RA8 n. gen. Hyatt.

This genus has sutures similar to those of I'seudofls-sotin, ])ut tlie form

is distinct. The species are mort; or less stout giljljous forms with more or

less open and deep iimbilici. 'i'lie sides are heavily costated and nodose

along the umbilical shoulders, but tiiere are no external tuliercles according

to Peron. He also describes the A'enter as liaviug a (•ontinuous keel and

two ventro-lateral ridges. The form is more involute and more compressed

than Fsfudof/issotia, and the outer parts of tlie volutions lune a tendenc\' to

become concave in the involute species with broad volutions.

The type is C. meskl (Peron).

Chofkatiueras barjoxai (Choftat).

Pseudott>isotia harjoiud ChoH'at, 1S!>S, Fuuik' Cn't. dii I'ortuoal, Vol. I. -Id scries,

pi. IS. fig. 3: pi. 22, tigs. 40-42.

This species is a close ally of ('. ineslet of North Africa, as has been

stated by Choffat, but has a more prominent kc^i^l and has no signs of

channels on the venter.

Locality: Portugal.

Age: Turonian.

( 'hoffaiiceuas mkslei (Peron).

Pyi'udotlxxotld meslci Peron (purs), is'.iti, Mem. Soc. geol. France. Paleontoiotric,

Vol. VI. No. 17. 1)1. 1. tig. 1 : i>l. 2. tio-. 1 (not pi. 2. %. 2, nor pi. 8. tig. 2).

lliis species has a form which is sublenticular when seen from the

front in Peron's figure, owing to the great i)rominence of the umbilical
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shoulders and the rapid slope of the lateral zones and sidjacate character

of the venter. Tlie costse are linear and only slightly curved in the only

well-preserved part of his type as fio-vired. The involution covers about

three-fifths of the next inner whorl, leaving- a i-ather large open umbilicus

showing- the younger whorls.

The more discoidal form (pi. 2, lig. 2, and })1. 3, tig. 2) supposed to

belong to this species, is certainly distinct specificalh' and may be nearer

to Pseudotissotia than to any species of this genus, but it is too imperfect to

give diagnostic characters.

Localitj/ : North Africa.

Affe: Turonian.

Choffaticeras ? DOuviLLEi (Perou).

Pseudotisiiotlii douvillei Peron, 189ti. Mem. >Soc. geol. France, Paleontologie, Vol.

VI, No. IT. pi. 2, tigs. 4, 5, and pi. 3. figs. 3, 4.

This species, as figured and described by Peron, has the general form

and aspect of C. meslei, but the heavy nodes on the umbilical shoulders

and dichotomous costie reaching to the sides of the prominent keel are

quite different.

LocaJitii : North Africa.

Aye : Turonian.

HEMITISSOTIA Peron.

This genus seems to me to be more intimately related to Chqtf'atkeras

than to Tissotia and other genera having similar forms 1>ut having sutures

with smooth saddles. Such questions can only be definitely settled when

the youno-er stages become known. These involute and more or less com-

pressed forms with trenchant keeled venters are apparently in the direct

line of inodificatioiis indicated by the similar forms of Tissotidfe, but on

the other hand their sutures correlate with the more complex outlines of

those of Psemlotissotia and Choffaticeras^ and this indicates that they are

simply parallel as representative forms analogous to some of the Tissotidse

but really in the genetic line of Choffaticeras. They have retrogressive

characters in the undivided outlines of their inner saddles, but this arrest

of development has not aftected the outer saddles that are completely

digitated. They can not be placed anywhere in the genetic line between

Pseudotissotia and Suhtissotia on account of the absence of channels and
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ridges on eitlier side ot" the keel, and this is Ihc (>\i\\ jMisitioii tliat could be

cluimed for tliciii in \ie\\ i)\' thcii- pcculiai' sutures. All of their charaders

accord best with the \ic\v that tlie\- are dirert descendants of Choffaticeras.

There is an interestini;- yroup of this or an allied genus from the Senonian,

described by Chotfat in Ins (Jephalopodes de hi Faune Crc'tacique du Portu-

gal, Voh 1, 2d series, Imt the condition of the specimens did not permit

him to describe them sulHcicnth' to judge closely of tlieii- aflinities.

llEMrnssoTiA CAZIM i'cron.

IJeniitissotia mzini Pcroii, 1897, Mem. Soc. gi'ol. Fnuici'. I'uh'oiitolooic. Vol. VII.

No 17, pi. l-t, tigs. 1-5: pi. IS, fig-s. it. lo.

This species is a highU' in\olute C(»nipressed foi'ni, and in the oldest

specimen tigured the tirst and second lateral saddles are comi)letel}"

denticulated, the third is equally diyided by a median marginal lobe in the

figure of the suture of the oldest specimen (pi. 18, fig. 9), but this is not

described in the text.

Locality: North Africa.

Age: Senonian.

llEMITISSOTlAf HATNENSIS PerOU.

I[riiiitix:>i<,tin? hat nena'tx Peron, 1897, Mcni. Soc. gcul. Fi'uiice, I'ak'ontoloo-ie. \'o\.

VII. No. 17. pi. 15. ligs. 7,8.

This species has the external aspect of this peculiar group and the

sutures are similar as figured by Perou, but his (piestion mark after the

generic name is justified by the Splieiiodiscits-VikL^ aspect of the first lateral

saddles.

Localitif: North Africa.

A(/e: Senonian.

Hemitissotia morrent (Coquand).

IleniitlxKotlii iiwmni Peron (pars), ls'.i7. Mem. Sor'. ot'ol. Fnuice. Paleontologie,

Vol. VII, No. 17, pi. 15, tigs. L iuul -1 only, and ])!. is. tig. 11.

Hemit.istsotia inorreni v\\v. 2^rivripii<t. ibid., p. 77.

This yar. pra'clpua of Peron is a highly compressed form with acute

venter. PI. 15, fig. 8, may be the young of this species, and if so, it shows

conclusively that it is distinct from the following.

Localitij: North Africa.

Age: Senonian.
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Hemitissotia tissoti.eformis Peron.

Ilemitissotia morreni var. timot'txforiHls Peron, 1897, Mem. Soc. ofeol. France,

Paleontologie, Vol. VII, No. 17, pi. 15, figs. 3-5 only.

This is a much stouter form with stouter vohitions, and as might be

expected in such a species tlie young exhibits distinct ribs. Hemitissotia

morreni var. coquandi (pi. 1.5, iig. 6) may be distinct, but no front view is

given and the sutures shown in pi. 18, fig. 14, do not appear to be very

different.

Locality: North Africa.

Age: Senonian.

Hemitissotia d.telfensis (Peron).

TIssotia djclfenxi.'i Peron. 1897, Mem. Soc. geol. France, Paleontologie, Vol. VII,

No. 17, pi. It), tig.s. 3, 4.

Buchicerm cinddi (pars) Peron, 1890. Moll. Cret. de la Tunisie, pi. 15, tig.s. 7 and 9

(no others).

This is a compressed shell very closely allied to Paratissotiu fichenri in

aspect, but differing in the sutures. These have the first lateral saddles

narrow and bifid as in Hemitissotia and the first lateral lobe is large as in

that genus. The figure of the highly compressed cast given by Peron as

part of his ewaldi in the Mollusques Crt'tace de la Tunisie has very similar

sutures so far as the deep division of tlie first lateral saddles and lobes is

concerned. It is better to quote it here, since it is undoubtedly not related

to the other species on the same plate and has also a form similar to that of

djelfensis.

Locality: North Africa.

Age: Lower Senonian.

Hemitissotia ceadoukoenris Choffat.

Hemitissotia ceadmiroensis Choffat. 1898, Faune Cret. du Portugal. Vol I, '2A .series,

pi. 20, fig,s. 7-10.

This species is apparently a memlier of this genus and is of interest

in showing the old-age transformations, the rounding of the venter and

contraction of the outer volution. If the last part of the last volution is

perfectly natural, it shows an extraordinary senile scaphitoid deviation from

the spiral.

Locality: Portugal.

Age: Senonian.



psi-:ri)()Tiss()iiii).K, TissoriiD.K. 41

PI.ESTOTISSOTTA Prn.n.

Tliis i^eims has been tounded by I'enm ciitirelv upon tlu- tlitl'erences of

tlic sutures as conipared witli Heniifissotia. 'Plic first lateral saddles are

broad and \rv\ deeply divided li\- ;i nu'(liau iiiar^'iual lolx- and ea<di ai'in

is ]lll^ Hit'iirui and is also sul)di\idc(l b\- a median niarii'inal lobe; the

i-einainin^- saddles are phylliforni and e([Ualh' sulidiviiled b\' median

marginal lobes. It is a question vvhetlier these ])eculiar sutures really

rej)resent another group or are siniplv retrogressive modifications in the

genetic line of Heiiiifissotia. The compressed and costated form does not

indicate affinities, but, as stated by Peron, the divided saddles are similar

to those n{ Heinitissotia jmrcijma, except the first laterals, which are narrow

ami irregular in outline in the latter.

Plesiotissoi'ia michaleti Peron.

Phniotii<xotla michaleti Peron, iSi^T. Meiii. Soc. geol. Franco. I'uli'oiiloloirio. Vol.

VII. No. 17. pl. 16, tigs. 7. S.

A highK' compressed keeled form with costa' luning tul)er(des nu the

umbilical shoidders, as in some species of Hcmitissotia. The sutures are

descrii)ed in the notice of the genus.

Locality: North Africa.

Afje: Senonian.

TISSOTIID^ Hyatt.

This famiU' name is here nuu-h narrowed in its ajiplication as compared

with what it was in ntv chapter on Cephalopoda in Zittel's Textl)ook. It

is now considered a[)])licable to a series of genera that includes only Tissotia

and its immediate allies, excluding PulcI/cUia, Psilotissotia and LophoJohUes-

The genera can be described as having keeled forms, with chamiels oidv in

primitive genera. The keels have a crenulated or nodose stage in a mnnbei'

of primitive genera, l)ut are continuous iu the flattened forms. Costse are

))resent in the globose primitive forms and are usually tuberculated, and

when they disa|)))ear the nodes are ajit to 2)ersist. The venters lose their

keels and Ijecome rounded or tlatteneil in old age. One genus has a liollow

keel {Paratissotia) and others ma}' have hollow keels. 80 far, however, tlie

oidy fact iu favor of this is the presence of prominent keels on the shells

that have no corresponding keel elevations on the casts. The sutures are
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cliaraeteristic, having simpl}' digitated or phylliform, often entire or bifid

saddles and narrow, often club-shaped, lobes digitated at their tops.

The fii'st lateral saddles are nsually Ijifid, but in some forms they

become triiid. In these cases the additional saddles are added on the

ventral side through the division of the outer arm of the first lateral

saddle. The group as here defined is confined to the Lower Senonian in

Europe, and the South American representatives are probably of about the

same ag-e.

TISSOTIA Douville.

The definitions heretofore given of this genus have been leased upon

the sutures which, according to the views here advanced, can not be accepted

when not correlatable with external characters. The type of this geiius,

T. tissoti, so far as can be seen from the side view given I33" Bayle and the

front view by Douville, is uniijue in having- a considerably inflated form

like some species of Suhtissofia, but with keel and ventral channels bordered

bv continuous ridges, and in the extreme gerontic substage a truncated

venter without either keel or channels. This certainly justifies the opinion

of Grrossinivre that this species is closel}' related to Pseudotissotia galliennei.

According to the views here advocated, this genus is a direct derivative of

galUennei of the Turonian, as has been previously suggested by Peron.

TissoTiA TISSOTI (Bayle).

Buchieeras tissoti Bayle, 1878, Exjal. de la Carte geol. France, Voi. IV, pi. -iO, tig'. 1.

Tissotia tissoti T>ouvi\\e, 1891, Bull. Soc. geol. France, 3d ser., Vol. XIX, p. ;j(il. tig. 1.

Tissotia tissofi:'' Fevon, 1897, Mem. Soc. geol. France, Paleontolooie. Vol. VII, No. 17,

pi. 12, fig. 8.

The type of Bayle's species, which is also the type of his genus

Tissotia, has been figured by him in side view and by Douville in front,

from the same type in the Ecole des Mines, Paris. Douville also describes

the specimen. It is therefore plain that it is a stout form without any verv

marked nodes and is flat on the venter in its gerontic stage, having lost its

keel on the last part of tlie outer A^olutiou according to Bayle's figure,

which is natural size, and also Douville's figure. This shell also, according

to Douvilli''s figure, jjreserves an unusually depressed venter having keel

and sliallow chaimels on either side bordered by faint ridges or carinse

throughout the adult stage. The loss of the keel is correlated with loss of

the gibbosity of the sides, these becoming flatter and more convergent

outwardlv.
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SUirriSSOTIA 11. -en. Hyatt.

'IMiis o-niiiji iiichulfs a uuiuIxt of the species lieretofore associated witli

Tissotia tissoti on account of tlie sutures. These are uiKjuestionalih- similar

in the simplicity of their outlines, l)ut, as has l)een arji'ued above, this fact

call not lie coiisidereil as (leterminative in sucli peculiar retrogressive

groups, unless correlatable with other characteristics and especiallv with the

changes in the development l)oth of the young and the geroiitic stage.

The \'oiinger stages, .so far as known, beginning with the neanic stage,

have, as a rule, ver^ globose forms with continuous kecds, the sides are

costated and terminate outwai'dh', witii tiibi-rcles that form raised but

discontinuous ridges on either side of the keel. The venter is much

broader tiiaii the an^a included within these lines of nodes, except in the

gerontic stage, when it narrows down to the same limits as are common in

Metatissofia. The keel disappears in the gerontic stage and the latei-al

costa? and the nodes also iu some species, according to Peron's tigures,

leaving the venter more or less rounded.

Type is Si(hfissoti(i ii/fiatri (Peron).

SlBTlSSOTIA INFLATA (Perou).

Tixxofiii fiK.-«ifi \ar. Infafu Pcroii. l.s'.iT. Mem. Soc. g^ol. France, PrtleoiitolDyie,

Vol. YII. No. IT. pi. 12. tig. »i.

The tigures of this form, given by Peron, show an excessively stout

shell, increasing rapidly in transverse diameters by g-rowth, with an

obtusely subacute venter, prominent keel, and slight channels on either

side, bordered by ridges. Peron's figure at diameter of G8..0 mm. is 51 mm.,

while the figure of intermedia, which is !l"2 mm. in diameter, is 53 mm., only

3 mm. wider than the much smaller and younger specimen of inffata. Such

differences of proportion do not occur iu the same species of Ammonites.

Local it If : North Africa.

A</c: Base of Senonian.

SUBTISSOTIA INTEK.MEDIA (PerOu).

Tissotia fixxoti xar. ititcr/io/c/i/f Peron. IS'.'T. Mem. Soc. geol. Fruiice, Paleoiitologie,

Vol. VII. No. 17. pi. 12. tigs. 4. 5.

Tissotia tissoti var. lH'fi<ji(t<( Peron. il)id.. \)\. IH. tigs. 1. 'I.

This form differs from infidid in having iiiUcii less gililious volutions at

the same ag-e and a more acute venter at all stages.
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Locality: Nortlieni Africa.

Age: Lower Senoniaii.

SuBTissoTiA PKRONi 11. sp. Hyatt.

Bucliiceran cwiddi Peron, 1890, Moll. Cret. de la Tuni.sie, pi. 15, fij>-s. 1, 2 (no other).

Ti-ssotia eivaldi Peron, 1897, Mem. Soc. geol. France, Paleontologie. Vol. VII, No.

17. p. 6.3.

This is based on a specimen from 'I'uiiis, of a diameter of 107 mm. It

is figured by Peron as having- an entire keel throughout, although the

rounded tubercles on either side of the ventro-lateral angles have almost

disappeared at a stage when iu his ewald'i var. africcma they Avould have

become elongated and very coarse and the keel have been resolved into

elongated tubercles. The venter is also entirely distinct in this species, iu

its sharper outline and more prominent keel. These features are also

associated with peculiar sutures. The sutures of Tissotia africcma have a

long, well-defined ventral lobe, the sides of the first laterals behig al)rupt,

whereas in this fossil there is a very short, ill-defined ventral lobe, with tlie

sides of first lateral saddles denticulated and sloping. The first lateral

saddles are deeply divided in T. africana, while in this the division is not so

well marked. The resemblances in form and sutures between this and

T. Icevigata show that they are closely related.

Locality: North Africa.

Age: Base of Senonian.

SuBTISSOTIA AFRICANA (Perou).

Tissotia ewaldi var. africana Peron. l.S'.t7. Mi'iii. Soc. gool. France. Paleontologie,

Vol. VII, No. 17, pi. 11, figs. 1-0.

At a diameter of 54 mm. the young figured by Peron is a very gibbous

form, in which the broadest diameter of the last volution measures about

39 mm. The keel is continuous and prominent even on this cast, and there

is a line of prominent tubercles on either side along the ventro-lateral

angles. In the aged specimen, figured at diameter of 108 mm., these have

become elongated, and the sides being less gibbous the venter is fiatter, and

on this volution the keel begins to disappear, becoming resolved into

elono-ated nodes. There are no costai figured on these casts. Peron con-

siders this identical with Tissotia rohini, as figured by Grossouvre, but robini
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is a costated compressed species with a coiitimums keel, even in extreme

age, after the disap])earance of tlie liiiesof tuhercles, accordinj^' to Grossoiivre's

fig-ure. His cirdhl'i is siinihirly figured as a coinpi-csscd shell, luit imt in

extreme of age apparently. This species is evidently distinct tVum '/'.(trr/ldi

fignre(l l)y I'eron in his M()lliis(|ues Cretaces de hi 1'nnisie, which attains a

large size, anil at an advanced age still has an entire keel and ronnded

tubercles. The resenddance of the youngof this species to the more matnre

stages of Siilitissofid iiijldta and i)tt<'rmedia is ajipai-ent, if ( irossouvre is

correct in his assignment of the smaller casts tignred to this species.

Local if If: North Africa.

Af/c: Lower Senonian.

METATISS()11.\ n. gen. Hyatt.

Following out the system a(lo})ted in these pages, it becomes obvious

that sjiecies having the peculi;ir development of Metatissotia fourncli and

rohijii can not be as.sociated with either T'lK^otia or Siibfissofia. The entire

ontogeny, including the gerontic stage, of these highly compressed forms

is distinct from Tissotia and Suhtissotia on the one side and from the more

accelerated development of I'aratissotia on the other.

The typical ontogeny begins with a stag'e having a. compressed smooth

form and a C(tntinu(ius keel. In the next stage there is a more or less trun-

cated venter having also a continuous keel, but with nodes at tlie termination

of costcii that appear on the sides, and nodes also on the undiilical shoulders.

In the gerontic stage, the costic, keel, and channels tinally dis])pear, lea\ ing

the sides smoi^th or ornamented only with large nodes, and the venter more

or less angular.

Metatissotia kol'rnkli (l>ayle).

BucMceras foiinir/i Biiylc, IMs. Kxpl. ilc la Carto u-^ol. Franco, Vol. ]\. \'\. 4n.

fig. 3 (not tig. 4).

Tissotm fount,/ ; Peroii, 1S9(», Moll. Cn't. dc la Tmiisir. pi. 1.",. ligs. l(t-14.

TiK><otl(i f"'irii,l! Vqyow. ISilT. Mcsn. Soc. ucol. France. I'ah'ontologie. Vol. VII. No.

17. pi. 1(1.

The develoi)ment has been determiiie<l l)y I'eron in his Ammonites de

I'Algerie, cited above. In the figures of his youngest specimen, which

measures about 30 mm. in diameter, there are large dichotomous costa-

with alternating;- short single costa'. In the (ddest part of this specimen and in
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the stage represented by the next tigure, the forks of the diohotomous oostfe

are becoming- obsolete and being- resolved into short costc¥, so that there are

two short nodose costa^ l:)etween the larger ones. This is obviously, how-

ever, very irregular, since in the figured specimen, which has a diameter of

85 mm., there is still one diehotomous costation. It is olivious, too, that the

costjTe, being very heavy, become folddike with age. The longer costse

have nodes on the outer ends along tlie ventrodateral angles, and nodes

along the umbilical slioulders, which persist throughout the ephebic stage

and are present as very l)road, low folds in the gerontic stage. According

to Peron's description and figures, the short costa? disappear and are appar-

ent only as simple nodes in large specimens.

This is a compressed form of this genus having an entire keel at an

early stage, and a close ally of the European species M. nodosa. Peron

has clearly shown that Bayle confounded two species under this name, but

I doulit whether Bayle's Tlssotia fourneli, figs. 4-5 of pi. 40, is identical

with ewaldi.

Locality: North Africa.

Afie: Base of Senonian.

Metatissotia robini (Thiolliere).

Amnumites rohini Thiolliere, 1848, Ann. Soc. d'Ayriculture de Lvon, Vol. XI,

Pl 1- _
BiicMceras- eioaldi Fa.\lot, 1885, Ann. sci. geol.. Vol. XVIII, pl. 3, tigs. 1, 2.?

Ammonites cfr. evMldi Redtenbacher. 1873, Abhandl. K.-k. geol. Reichsanstalt,

Vol. V, pl. 22, figs. 5 a-i.

Tlssotia rohini Grossouvre, 18!t3. Aninionites Craie superieure. pl. 4. tig. 1 (not

tig. 3 b).

Tissofia , iriddi (pars) Grossoavrc, ibid., pl. '.t, fig. 5.

This shell has a compressed form, and the adult figured by Grossouvre

at a diameter of about 50 mm. has a truncated venter with prominent elon-

gated tubercles on the veutro-lateral angles and a prominent contiiuious

keel. At the end of this volution, or say at a diameter of 55 mm,, accord-

ing to Grossouvre's figures, these tubercles begin to disappear, and at a

diameter of 80 mm. the}' are absent, and the venter has consequently lost

its truncated aspect and become subacute. This agrees also with Redten-

bacher's figure of a specimen which is 83 mm. in diameter, and in which
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the ()l(l-aire characteristics are siniihir. (In >ssouvre's fig. 2, also named

rohinl, is apj)areiitly a distinct species. It has tlie snl)acute venter of tlie

oldest <i-erontIe sul)stage of true rohini wlicn onl\- ;">!• imn. In diainctci', and

this hei^ins wlien the shell was about 4(1 niiii. in diaiiietcr m- earlici', accord-

inj.;' to this tio-ur«». 'This whole volution is also eoxcred li\- dicliotoiiKius costre

having only very faint tubercles. This might be a, dwarf of this species,

but is apparently not a young specimen. l\edtenbachei-'s figures (except

])erhaps o, f and h) all a])peai' t<) belong to this species, and fig. .")f ma\'

have been a worn specimen or a dwarf. At an^ rate, the latter lias a

suture with the first lateral saddles looking remarkal)l\ lihe an inunature

stage of those (diaracteristic of rohhi'i. (irossou\re thinks lliis is the true

eivaJdl of Huch, but on tiie contrarv it seems to me more likeh^ that part of

his r/cdiili as given a1)ove belongs to robitii. The peculiar \enlral trend of

the outer divisions of the first lateral .saddles occurs ajjparentlv only in this

species. Redtenbacher's figures are of value in that thev give information

with regard to the ^•oung, showing that at a diameter of alxiuf IS nnn. the

keel is prominent and continuous, as it is in later stages, the costa> are well

developed and aichotomous and have two rows of tubercles, one on etich

umbilical shoulder and a row on either side of the keel. It is also to In-

noted that the venter of this \dmig specimen is more acute and the whole

form more compressed than in the more mature stages.

Locality: France and Austri;i.

Age: Senonian.

Metatissotia .nodosa n. s]). Ilvatt.

Tismtld linj^liipliijllit (pars) (frossouvrc, 189H. Aiiinionites C'raic snju'riruri'. pi. 4,

figs. 3. 4 (not tig. 5).

The two specimens figured l)y Grossouvre liave large nodes on the

umbilical shoulders like those of ItuploplnjUa, but the costae are widl

developed at an age when these are absent in true haplophyUa, as sliow^n in

Redtenbacher's figure. The keel at the same stage is entire, whereas in

haplophyUa there is a row of tubercles.

Locality : France.

Age: Coniacian.
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Metatissotia haplophylla (Kedtenbacher).

Ammonites liaiilojilnjIlK Kedtenbacher, 1S73, Al)haiKll. K.-k. geol. Reichsanstalt, Vol.

V, pi. 23.

Tissotia haploplq/^la (pars) Grossouvre. ISl'H, Ammonites Craie superieure. pi. 4.

fig. 5 (not figs. ?).+).

This form is compressed, but has heavy tbld-Hke cost.T and very stout

nodes oil the umbilical shoulder and ventro-lateral angles, the venter being

similar to that of M. fourneli, but with a line of nodes instead of a con-

thiuous keel. The French fossil quoted above may possibly be the same,

but it has (juite a distinct aspect, and the supposition of Grossouvre that

the sutures will prove to be similar when those of the Austrian specimen are

better known, is not sustained by the collateral evidence. Grossouvre's

figs. 3 and 4 of the supposed neanic stage of his liaphphnUa are certainly

quite distinct, having an entire keel and aspect allied closely to Metatissotia

fourneli and robitii and here treated as distinct under the name of Meta.

nodosa.

Locality : Austria.

Age: Senonian.

Metatissotia ewaldi (von Buch).

Ammonites evxddixon Buch, Abhandl. K. Akad. Wiss. zu Berlin, ISiS, pi. 6, figs. 6, 7.

Ttssotia evxildi (pars) Grossouvre, ISOS, Ammonites Craie superieure, pi. 4, fig. 6 (not

pi. it. fig. .5).

This species is very similar to Meta. rohini, but, so far as known by

the figures of Grossouvre and others, these two species appear to be distinct

in their sutures. Both species have the first lateral saddles deeply divided

and the outer arms of these are shorter than the inner ones, but the outlines

of these outer arms in this species are rounded, phylliform, undivided, and

straight or |)arallel with the keel. In robini these outer arms are inclined

toward the keel and the outlines are subdivided by marginal lobes in

mature specimens.

Locality : France.

Age : Senonian.
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MkTATISSOTIA AlIlKSSENSIS (IVvOll).

TisKotia auressend» Peron. 18!t7, Mom. Sor. ^vol. France. I'iilrontolnui,.. \,,\, VII.

No. 17, pi. 18. ligs. i. 5.

This is a cast of what i.s apparently an old slicil. Thr tnriii is nut

unlike that oi J'aratissotia grossouvrei, with a similar large umbilicus, and it

might be considered as perhaps the gerontic stage of this sjiecies, Init the

sutures are so distinct that this supposition is not tenaVtle. These have

extraordinarily large and long phylliform saddles, mid the first lateral

saddle has a conspicuously trifid base.

Locality: North Africa.

Aye: Seiionian.

Metatissotia sli/.ewkzi (FallotV

Buchiceras sUzeidczi Fallot, 1885, Ann. sci. geol.. WA. X\'I1I. p. 24U. pi. li, tig. 2.

Tissotia slizeioiczi Gros.souvre, 1893, Aninionitcs ('rale supi'rieuro, p. -Ki, fio-. •>:>:

1)1. 7, fio-. 2.

This species, if correctly given by Grossouvre, has a voung form which

at a diameter of 41 mm. has a truncated venter, cdntinuous keel, a line of

small tubercles along each ventro-lateral angle beginning on the last

volution at about this size, and also a line of nodes on the umbilical

slioulders. The form at this stage is like that of Tissufiu v{. foxn/r/l I'eron.

The sutui-es are also similar in hav'ng tritid first lateral saddles and other

saddles and" lobes long and large. The three marginal saddles and lobes

are much more completely developed, longer, and the first lateral saddles

broader in consequence of this differentiation of tlie outlines. The nodes

on both lines are much larger in the large shell figured and the keel

persists. The umbilicus is also of good size, as in the s[)ecies of Peron

referred to above. Peron considers all of these forms to have occun-ed

in the Senonian, and his evidence is very strong on tliis jxiint.

Locality: France.

Age: Coniacian, base of Senonian.

mON XLIA— 03 ±



50 PSEUDOCERATITES OF THE CRETACEOUS.

PARATISSOTIA n. gen. Hyatt.

Highly compressed smooth forms Uke the type ot" this genus, F. regularis

and ficheuri, omit the characteristic nodose stages and more or less obtuse

f>r flattened keeled venters of Metatissotia or else pass through them at an

early stage, l)eeoming later highly acute and smooth or at least without

prominent nodes in their mature stages. In the two species examined

they never have channeled venters at any stage, 'rhe discovery of a

hollow keel in the later stages of F. regularis would have caused me to

separate that species from the other species referred to this group had their

development been different and the structure of their keels also known.

Paratissotia grossouvrei (Peron).

Timjtia grossouvrei Peron. 1897. Mem. Soc. geol. Fr.anee, Paleontoloe-ie, Vol. VII,

No. 17, pi. 16, fio*- 1' -^•

This is similar in aspect to F Jicheiiri, but is less involute, the umbilicus

beino- nuich larger and the sutures distinct. 'I'he first lateral saddles have

denticulated outlines instead of the smooth, jjhylliform arras of P. ficheuri.

The voung have not lieen examined, l)ut the adult appears to belong to

this genus.

Locality: North Africa.

Age: Lower Senonian.

Paratissotia ? thomasi (Peron).

Tissotia thomasi Peron, 1897, Mem. Soc. geol. France, Paleontolog-ie, Vol. VII,

No. 17, pi. 13, tig. 3 (not pi. 16, tigs. .5, 6).

The type of this form is a compressed sliell with very involute whorls

and the zone around the umbilicus depressed and flattened. The venter,

at least in advanced age, has a simple, not very prominent keel,

unaccomjianied by tubercles of any kind and sides almost smooth.

The form is not sufficiently well known to be placed here without a

query after the generic name.

Locality: North Africa.

Age: Base of Senonian.
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Pahatissotia FicHEURi fCTrdssonvre).

Tmotut^ficheiiri Gvo^sonxre, 1S!I8. Amiuonites Craie supericuro. p. 35, fii>-. 17.

Tlssotia fichenri Pcron, ISl'T, Meiii. Sue. j-vol. Friince. Puli'ontolooic. \'()1. \'II.

No. 17, pi. 12. rigs. 1. _>: pi. is. rig. -l.

Buchlcefos etoaldl {\yAVs) Peron, ISltO. Moll. ("n't. dc hi Timisie. pi. 15. rig.-;. :5-ti.

Buchkeraa fourneU (par.s) Baylo, l,s7^. K.\pl. (l«^ la Carte geol. France, Vol. \\. pi.

40, fig.s. 2 and 4 (not fig. 3).

This is a very imicli conipressiMl shell, with no channels on eitiiei- side

and no tul)ereles on the costa;, whicli are simple and verv slightly

deveio})ed. The keel is prominent and acute, and the umbilicus is verv

small. The costjT? are shown by Peron in the side views of a ^-oung

specimen haviny a diameter of 55 nun. and in a \ er\- old shell with

diameter exceeding- 115 nnn. In both the costa' arc linear and straight,

with only the outer half ilevelo|)ed. A description of this last specimen,

which is evidently very old, would have V)een of much interest, but it is

not given. The very broad, low denticulated saddle occupying the

extremity of the ventral lol)e and the deeph' divided denticulated first

lateral saddles of this species, of which the outer one is Ijitid and the inner

has a broad, phylliform base, are very peculiar, as are also the costa'. The

very globose fossil figured on pi. 15, fig-. 8, by Peron in his Mollusques

Cre'taces de la Tunisie as part of his Biichicerns ffraldi is undoui)tedly a

distinct species, but the information given is too limited to enable one to

refer it to any known s])ecies The reference of part of B. fourneli Bayle

to this species is given on the authority of Grossouvre. Bayle's figures

are handsome, but not very instructive.

Loralifij: North Africa.

Af/e: Base of Senonian.

Paratis.sotia sekkata (Hyatt).

Pi. II. rigs. 7-11.

Buchiceriis sei^ratum (pars) Hyatt. 1S75, Proc. Boston Soc. Nat. Hist.. Vol. XVH.

p. 370.

This is a fragmentary cast of hk )re than one-lialf of an entire coil, wi thout

Hvino- chamber. The diameter without the shell is 37 nun. The outer

volution measures 20 mm. at larger end, the unil)ilicus 4 mm., and c)pposite
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side of outer volution from line of involution to venter is 17 mm. The

shell reduces the diameter of the umbilicus to 3 mm.

The cast of the outer volution is perfect only on one side. This is

planoconvex and covered with regularly arranged costte, of which there

are eight to half of a volution on the inner part of the whorl. The costse

broaden and flatten outwardly, becoming sigmoidal in curvature and then

bifurcate, the branches bending well forward and rising into elongated

swellings on the cast. These are about 3 mm. from the outer edge of the

keel, and there are very slight obsolescent ridges beyond them, which,

however, do not cross the smooth bands on either side of the keel.

The venter on the first part of the outer ^-olution, the third quarter, is

subacute, but on the last quarter it is beginning to be roiinded, the keel

having disappeared. This shows that the shell was in the g-erontic stage,

and the approximation of the last two sutures also indicates the same stage.

There is also the trace of a line, probably a line of involution, impressed

upon this part of the outer volution, showing that the living chamber must

have decreased very rapidh' in the amount of involution, since it did not

cover quite half of the sides rm the third quarter and part of the fourth

quarter of the now exposed volution, l^he length of the absent li\ing-

chamber could not be determined, but that it was much i-ounded and

depressed on the venter and in an extreme stage of gerontic degeneration

is highly probable. The sutures are more like those of Pa) atissofia fourneU,

as figured by Grossouvre in his Ammonites de la Craie superieure. The

ventral lobe is, however, very short, broad, and opens widely, with two

small, short, entire arms. The siphonal saddle is broad, prominent, and

entire, with a haixlh' perceptible median mai'ginal lobe or depression, which

seems inclined to disappear in the gerontic stage. The first lateral saddle

is large, as in other species of this group. On the third quarter of the

exposed volution it is plainly only one bifid saddle, but on the fourth

quarter the dividing marginal is deeper, and there ai)pear to Ije two dis-

tinct saddles, as in P. cljelfensis. The outer arm of the saddle shows a

hardly perceptible median marginal, as in P. fourneli There are five

other lateral saddles, all entire, and, like the first lateral, very short

and extremelv Ijroad like those of P. Jjcheuri, as figured by Grossouvre.

The first lateral lobe is broad at the end and denticulated exactly as in

Tissotia tissoti and Metatissotia cicaldi as figured by Douville, but it is very

short and l)road. The second laterals are smaller and also denticulated.
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TIr^ reinainiiig- Interal lobes are like those of the same species, but

very nmch narrower, and the second to the tit'tli hardly more than mere

iudent.'itidns.

The dorsal sutures were seen ouK' truni al)(>\c. Tiic ;uitisi|ili()n;d

lol)e was (il)viouslv very narrow at tiic liase, lint its len<:th cniild not lie

deterniine(l. There are seven pairs ut' entire zyj^ous dorsal lobes and

saddles, the latter nuich narrower than the external laterals. The first and

second lateral saddles are connected across the septum 1)\- broad rid^^jes, so

that the sei)tum observed was convex externally and internally alon<^- the

mesa! plane, but ccmcave alony the center. The saddles on the dorsum

and the correspondino' external saddles were connected only by very

sliyht ridii'es, and the intermeiliate surface of the septum was convex.

The tij^'ures of sections show the liroad yloliose, keelless form of the

nepionic stages and j)erhaps of the earliest of the neanic stages. The

siidnmcle is certainly very small and the keel is solid when it first appears,

as shown in tigure. The disappearance ot' the siphnucle left me in doubt

with reference to its structure in later stages.

Localitij: Cachiyacu, west side of Huallagua Iviver, Peru.

Age: Upper Cretaceous, ()rol)al)ly Senonian.

Paratissotia regularis n. sp. Hyatt.

I'l. III., tiys. 1-.;.

Buchlceraa sci'mtum Hyatt (piu>), IsT.J. Proc. Boston Soc. Nat. Hist., Vol. XNTL

p. 870.

This species has a broad volution with a rounded venter until the shell

reaches a diameter of (i nun. A broad, low keel next makes its appearance

and the next volution bec(.mes helmet-shaped in section. There is cer-

tainly one line of nodes on the undalical .shoulders at this time, and the

umbilical zone is broad and at an angle of about 45' with the line of

involution. This helmet-shaped section, witli more or less gibbous sides,

is retained through life, but becomes more compressed; the keel becomes

subacute and prominent, and slight concave zones apjjear on either side of

it. An outer line of tuliercles a])pears on the edges of the elevated venter,

and Ijoth lines increase steadily in size. The umbilical zone becomes

rounded and is in the first ephebic substage at right angles to the plane of

coiliii"-. The two lines of tubendes are connected in the ephebic stage,
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and possibly earlier, by faint costae, which bend forward onto the venter

but do not cross the keel. These were observed on the cast alone, no

shell being present on the parts observed.

The young were seen only in section, and the nei)ionic stage was

completely destroyed, so that the earliest part actually seen was prol)ably

in the ananeanic stage. The sutures were developed on the ephebic

volution, and there is no close similarity to those of any described species

of this genus. They have a siphonal saddle, and first lateral saddles on

both sides more like those of Hemitissotia djelfensis Peron than any other.

The inner arm of this saddle is, however, bifurcated instead of being entire,

and the outer arm is trifurcate instead of being bifurcate as in that species.

The siphonal saddle has an inner rounded marginal like that so common

in SphenodiscKS. There are five paii-s of entire saddles on the sides, inside

of the fii'st pair. Tlie lobes more than the saddles are like those of Peron's

species, but they are more symmetrical in outline and longer and narrower

in proportion. It is interesting, however, to note that its nearest affine in form

is also an African species, Paratissotia r/rossouvnu of Peron. This is < lose

enough in- external aspect to have been considered identical but for the

sutures, which are t[uite difterent. Peron's form also appears to have had

a solid keel. The surfaces of the septa and the dorsal sutures differ from

those of Paratissotia serrata in that there are onlj- four broad zygous saddles

and lobes on the dorsum, and the saddles are directly connected witU the

external saddles bv Ijmad ridges that flex the floor of the septa corresi)ond-

ingly. The internal wings of the septa are also straight. The antisiphonal

lobe, so far as seen, seems to be much broader than in that species.

The young must have Ijeen similar to that of Paratissotia serrata in

form, and keelless until the neanic stage was reached. The keel was at

first solid and then became hollow.

Locality: Cachiyacu, Peru.

Age: Upper Cretaceous, proljabh' .Senoniau.

Incertae sedis.

TissoTiA cossoNi Perou.

Tissotia coHxonl Peron, 1890, Moll. Cret. de la Tuiiisie, pi. 16, figrs. 1,2.

This is a large fossil, 248 ram. in diameter, with acute venter exactly

similar to Si)henodiscus in aspect and evidently extremely aged, as shown by
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the overliippiug- of the last sutures. Tliese have low, l)roafl, entire saddles

aud broad lobes, very diliereiit t'roin any obserMd in that genus. The

young-er sutures resemble those of Tissofia more iiearlv than those of

Splienodiscus, the saddles being phvU'dbrin and entii-e. The ventral lobes as

figured are quite different from those of anv descrilted species, so far as 1

know. How mueli of these peculiarities can be attributed to the metamor-

phoses of age remains unknown, but these ventral lol)e.s have ai)parently no

siphonal saddles excej)t a minute point that seems to l)e becoming ob.solete.

Unluckily this important point is not mentioned in the description.

LocaVity: Bir ( )um-el-Djof

A(je: CamiKinian.

TissoTiA OLOBOSA u. sp. Hyatt.

Tissotia tlwmwti Peron (j)ars), LSito, Moll. Cn't. dc In 'ruiiisic. ))1. Ifi. (ios. .'i. fi (not

pi. 13, fig. .3).

This fossil, figured on pi. 16 by Peron, has a glol)ose form with distinct

proportions from the type of thomasi, and the uml)ilical shoulders are quite

prominent. The sutures also are distinct according to the figure given.

The aspect indicates affinity with Metatissotia rather than I'dratissotia.

Loc<ilit[i: North Africa.

Aye: Senonian.

HETEROTISSOTIA Peron.

If the type of this genus had been abraded so as to round off the venter,

its sutures would have placed it near Tissotia, if not in the same genus.

Nevertheless the flattened venter with keel, and the bifurcated, fold-like

costa^. ending in slight tubercles on the edges of the smooth ventral zone and

gathered into a few large nodes on the prominent umbilical shoulders are

similar to those of several species usually included in PulchelUa. The

affinities of this fossil appear to be iudeternnnable without some knowledge

of the young

Heterotissotia NEocERATriEs l^erou.

Heterotissotia neoceratlte» Peron, IS'.t?. ^Ic'm. Soc. gool. Fniru'c. Palt'oiitologip.

Vol. VII, No. 17, pi. 16, figs. i». K).

Suffacieutly described above, except that it is an involute compressed

form with flat lateral zones and small but not ver-s" small umbilicus. The
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involution covers up entirely the sides of the last volution, but it is obvious

that until a late stage preceding this, it is not so complete, leaving a large

and more open umbilicus in the young.

Locality: North Africa.

A(je: Seuouian.

SPHENODISCIDiE.

This is a provisional group to include genera having three principal

lateral lobes and saddles and numerous auxiliary lobes and saddles which

are more distinctly phylliforra than is usual in the TissotidfB, also having

keeled venters.

There are three genera: Indoceras, Libycoccras, and Sphenodiscus. The

development of the first and second genera, and whether they have a solid

keel, is not known, but the third has an acute venter from an early stage

and has also a solid keel. Nearly all specimens having hollow keels

exhibit a truncated aspect on the venter of their internal casts which is

not shown in any figures of Indoceras and Lihycoceras

INDOCERAS Noetling.

Indoceras has been placed in the Sphenodiscidse near to Lihycoceras

because of the external characteristics of the later stages of the type species

described below, and because the sutures in both the species described by
Noetling have resemblances to those of Sphenodiscus. As in many other

published forms, there is no description of the earlier stages, and the dorsal

sutures, which would also greatly assist in drawing correct inferences,

are still unknown. The essential distinction between this and Sphenodiscus

lies wholly in the fact that the' saddles are entire in this genus instead of

being divided or denticulated as in the former.

Indoceras baluchistanense Noetling.

Indoceras haluchistanensi/i Noetling, 18!>7. Pal. Indica, Series XVI, Vol. 1, pt. 3,

pi. 21, fig. 2; pi. 22, figs. 1-3.

According to Noetling's figures and descriptions, this interesting species

at a diameter of about 40 mm. has elongated forward-bent ridges on the

outer part of the volution that are obviously the remnants of sigmoidal

costse. The venter at this stage is somewhat obtuse, Ijut tending toward

being subacute, with a keel bordered by smooth zones and obscure ridges
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on oithor side In later stages the venter liecdines plandcdiivex, the keel

and lateral ridties having- disappeared. 'These characteristics are verv

similar to those oi Sphenodlscus pleurisepta. The sutures lia\c eiitiie ph\lli-

t'orin saddles that resemble those of Sphenodiscufi mure than tlici>e uf

Tissotida'. The lirst lateral saddles are described bv Xoetliuu as liein^-

bifid in this species, and as becoming sjjlit up into separate sadilles dining

development. There appear to be three principal lateral saddles in the

fullgrown.

Locu/it/f: Mazar Drik.

Affe: Upper Senonian.

IXDOCEKAS .\CUTODORS.\TfM (Noetlilli:).

SplieiiiMliscuK t(riffi/</i)rx(f/ii.i N'octliiig, 1S'.»7. I'al. liidica. Scries X\'l. \'ii|. I. pt. :i.

pi. in. tig. H.

TIlis shell has the usual acute \olutions of Sp/irnodlsriis, but the

sutures have the entire saddles of Imloceras. In fact the onl\ distinction

appears to be that the first pair of saddles are not yet completeK' separatetl,

but appear to be branches of a first lateral. It might be said, therefore,

that this species had only two j)rincipal lateral saddles, tlie first and second,

the first being deeply bifid. If we reckon the sutures as having three entire

principal lateral saddles, two of which ;a-e not yet fully sejiarated, the

species passes into Imloceras.

LIBYCOOERAS Hyatt."

This genus is founded upon a single species, which has, however, such

a peculiar combination of characters that it can not lie incorporated with

other genera. Zittel recognizes the affinity of this form to Sphei/odmus

and descrilies it as having three j)rinci])al lateral saddles. The sutures

have phvlliform entin^ saddles and simply digitated lobes, and resemble

those of the young of S. leniicularis after they have passed through the

stage in which lioth saddles and lobes are entire. The median lateral line

of tubercles and l)road costa* connecting these with an outer line of nodes

along the edge of the venter and distinct keel are, however, quite different

from the tubercles and costpe and solid acute venter of Sphei/odiscKs, which

has distinct sutures, and also diftereut from Lidocrras, which has similar

sutures.

"AifivKo^, Libyan.
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LiBYCOCERAS ISMAELE (Zittel).

SphenodiscHS ismaeJis VAiieX, Handb. der Pahtontologio, Vol. II. p. 451, tig-. 6.31.

Lihycoceras ismaeli H.yatt. 1900, Zittel's Text-book of Palat'ontolooy. Vol. I, ]). 5S;j.

According to Zittel this has three princij)al k)bes and saddles.

Local it I/: Libyan Desert.

Age: Upper Senonian.

SPHENODISCUS Meek.

This genus is apparently a close ally of Engonoceras, judging by its

sutures and external characters, but the development shows it to be very

distinct. In two species, pleurisepta and lenticularis, the young were

examined, and in these there were no indications of a stage having a flat or

concave venter. In tlie nejiionic .stage the species is rounded on the venter

which in the neanic changes directh' to a form with an acute venter and

flattened side like that of the adult. There are three principal lateral

saddles derived from the division of the primitive first lateral saddle.

The earliest stage described in S. lenticularis exhiliits sutures like those

of the adult of Neolobites, but they are also very similar to those of .some

species of Engonoceras having longer, naiTower, and more phylliform saddles

than usual, like Engonoceras subjectum. There is, however, in Engonoceras

and in Neolohitcs also a very distinct persistent first lateral. These peculiar-

ities in development of the sutures, as well as the acute venter, heighten the

resemblances to the shell figured by Zittel as .S'. ismaelis. This is generically

distinct and here described as Lihycoceras, lint Sphenodiscus might be a

modified form of the same series in which the keel had become incorporated

with the venter and with more comple.'C sutui-es, whereas its development

does not indicate descent from any of the genera having flat and tuberculated

venters. The external characters of this genus are often so uniform that

the sutures as a rule are the only means of distinguishing the species. The

exceptions to tins rule are to be found in this American forms S. pleurisepta,

and perhaps aciititiii, and the European representative of the former, S. hinch-

horsti, which have lines of tubercles and faint costse. The keel is solid, and

the siphuncle being placed well within the sutures of the siphonal saddles,

is pi-otected by a ridge of the stony filling of the camerse and is not, there-

fore, easil}' laid bare when the shell is removed from casts.
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SPHENOmSCfS PLETIRISEPTA (Connul).

PI. III. ligs. 7-15: PI. IV: PI. V. iios. 1-:^; Pi. VI. tiy. 6.

Aiivmonitm pleuriKt'ptd ('i)iinul. ls.57. V . S. and Mcx. Homid. .'^iii\.. \'i)l. I. Pt. II.

p. 159, pi. 15, tigs. I. a. I), c.

Ammonitex j)edern(dis Hiiicklioi-st. lS7:i. Mon. (iust. ct Crph. dii Liiiil>i)iir<j. y. -iX.

PI. V a', tig. 1 (no others).

Sphmodixcus pleui'heptd Bohiii. IsiKS. Zoitsclii-. Di'iUscli. gcol. (icscll. N'ol. L. pi. 7.

Conrad's orio-imvl specimens, preserved in tin- Tnited States National

Museum, sliow how erroneous and misleadiny are liis descriptions and

fig-ures. The original oi" liis figure has \^\i^ distinct rows of lateral tubei-cles.

Another specimen, 117 mm. in diameter, is the one cited as collected l)v

Schott, "Yellow Stone." This has the same chai-acteristics, l)ut is in the

"•erontic stag-e, and the outer row ot' tubercles disappears on the last

quarter of the outer volution. The condition of the specimen, however,

jnade this somewhat doidjtful.

A number of fine specimens were colk-cted Ijv Stanton and N'aughau

near Eagle Pass, Tex. All of tliese have two rows of nodes on the sides,

and one is a noble specimen 182 mm. in diameter (PI. IV, fig. 1-2). What

appears to lie the abraded edge of the aperture is present on one side, and

the living- chamber is somewliat over one-half of a volution ii! length. The

inner row of nodes is present, but tlie outer row is replaced <in the last

volution in the geroutic stage by broad arcuate folds. These are visible

throughout the volution on the side Ojjposite to tlie one figured. 'Idie

venter broadens and l)econies less ncute on the third quarter of the outer

volution and is rounded on the last (piarter. It is obvious from this that

the specimens descrilied below were in some cases dwarfs, the range l>eiug

consideralde.

The interesting fact in this large specimen is that the loljes and saddles

vary but slightlv from those of smaller fossils. The three ]n'incipal saddles

and the lobes are longer; there may be one or two saddles more, making

the total number fourteen, concealed under the shell of the und)ilical zone;

and the marginals are more numerous, but otherwise the sutures are just

about the same as at younger stages. There are only five divided saddles,

the first to the fifth, as in A-ounger stages, and the remainder are entire.

Another fact is that the amount of involution decreases so slightly, even in
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tliis larije specimen, that it is hardly perceptible. There is, however, a

broader umbilical zone in the paragerontic substage and a decided umbilical

shoulder.

A small cast of this species, No. 19145b, U. S. National Museum

(PI. Ill, fig. 14), only 59 nun. in diameter, shows the ephebic stage. The

diameter of last volution from line of involution to venter on cast is 32 mm.,

the same diameter on opposite part of volution is 22 mm., the mnbilicus

being 5 mm. without the shell. The fragments of the shell are not specially

thick except on the crest of the venter, where it forms a solid keel, and in

the umbilicus, where it is over a millimeter in thickness.

This cast is somewhat compressed, but judging from an accompanying

older s|)ecimen it is a medium .stout volution with, however, a very acute

venter. There are two lines of di.stinct, transversely elongated, radiating

nodes, about 8 mm. apart, the outer line occupying the centran surface,

about 7 mm. from the venter. The inner line gradually increases its

distance from the umbilical shoulder, but on the first part of the outer

volution begins to be farther removed from the dorsum than the outer row

is from the venter. The venter is blunted on the last part of the ex])osed

volution and the parephebic substage had probably already begun in this

specimen.

The ventral saddle is that of Sphenodiscus, with similar marginal

saddles at the inner corners, but the aspect of the lobes and saddles i.s like

those of older specimens, except that they are shorter and the sutures do

not overlap anywhere, and do not even ap])roacli one another until near

the umbilical shoulders. The lobes all have fiaring tops and the saddles

phylliform and rather l)road bases, flattening out, however, as usual near

the umbilical shoulders. Nevertheless, on the umbilical zone they are

again slender and phylliform.

The first lateral saddles are trifid, narrow at the o|)enings, with a few

phylliform saddles; the second and third are bifid a trifle longer, but of

nearly the same form; tlie third becomes trifid on the oldest part of this

volution; the fourth is trifid and then becomes (piadrifid. These form a

bent outline, each being a little longer than its neighbor, beginning with

the first lateral. The fifth is bifid and from thence to the undDilicus there

is the usual row of entire saddles gradually shortening up and showing

more and more primitive forms; but they become narrower again on the

umliilical zone.
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Tlic branohf's of the ventral lol)e are trifid and spreading as usual, but

small, <it' course, in such a suture; the first laterals are shorter and broader

and to<4-etlier with the long'er second and third laterals tui-ni the usual arch.

The fourth lateral is about half the leno-th of the third and from tliis tn the

umbilicus there is the usual diminishing- row. 'flic t\ jx- is bifid except the

first and fourth laterals; these were uncertain. All are divided except,

perhaps, the last and umbilical lobes; these were not .seen.

Tliere are twelve saddles and twelve lol)es visible, and there mav be a

saddle on the line of in\-oluti(in im tlie left side: the sutures of the U'^lit

side were not seen.

The older specimen of this species (PI. Ill, fig. 13) is a cast from same

locality and is very instructive. It is !l() nnn. in diameter and the form is

better preserved, not having l)een injured bv pres.sure. The oldest ])art is

47 mm. in diameter, the umbilicus without the shell is about 8 mm., and the

volution op])osite is 3.") nmi. measuring from line of involution to venter.

The greatest transver.se diameter is carried farther out than the centran

surface at this age and is 21 nnn. between the tubendes, the greatest

diameter op])osite between tubercles and about centran of the lateral zones

is 16 nun. No .shell is present in any of these measurements.

The shell is excessively thick on the und)ilical zones and is nearly a

millimeter thick on the .sides in the pare[»liel)ic substage; it is considerably

thifdver on the venter, where it forms a solid keel. There are two lines of

tubercles as in the smaller s))ecimen, the age of the first ])art of this v(du-

tion being the same as the age of the last part of exjjosed V(dutio)i in the

younger specimen, but the nodes are rounder or hardly perceptibly elon-

gated. The inner line of nodes persists and retains its distance from the

umbilicus, but the nodes ai-e slightly nearer to the venter on the last part

because of the gerontic decrease in the rate of growtli of the dorsoventral

diameter. The outer tubercles gradually decrease and disap})ear, but the

fold-like short cost?e between the tubercles pei-sist. I'hese costa- may liave

a bifurcated aspect wdien slightly better developed than in these specimens.

The outer part of the whorl is decidedly convex, while the surface l)etween

the inner line and the und)ilical shoulder is decidedly concave and the

uudjilical zone narrow and abi-upt.

The earliest part of this volution has the venter bluntly acute, show-

intr it to be in the parei)hebic substage, while on the second quarter the

rounding of the venter and loss of tubercles shows anagerontic substage.
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On the rliird quarter folds take the phiee oi' tubercles of outer row, and on

the fourth quarter the venter becomes gradually rounded. This shifts the

greatest transverse diameter from the central parts of the sides to nearer

the venter. There is also a very slig-ht decrease in the amount of involution

internally.

The living- chamber is <:'nly in [)art preserved. The youngei' sutures

are like those of the same age in the smaller specimen, but are a trifle more

complex ill outline and the ventral lobe seemed to be shorter. This last,

however, could not be made out clearly anywhere. The general character

of the sutures is the same as in the younger specimen, so far as all of the

remaining lobes and saddles are concerned, and there are five divided

saddles. The first and second lateral saddles are probably bifid, in the

young becoming trifid later and perhaps bifid again in extreme age." The

third is trifid, becoming quadrifid later. The fourth is trifid throughout.

The ]-emainder are same as in younger specimen. Lobes ai)pear to be

about the same as in that specimen. The last two sutures are so close

together that they overlap more or less throughout, and the third suture

approaches nearer to the second than in younger parts of this volution.

This specimen had, therefore, in all its characters probably completed its

cycle of development and was in the paragerontic substage. There are

constantly five divided saddles on both sides of specimens of this species so

far as seen by me.

A perfect cast (PI. Ill, figs. 7-12), labeled Kio Pecos,'' in collection of

Columbia University, is 60 mm. in diameter. The outer volution measures

32 nmi., transverse diameter is 13 mm., the umbilicus 3.5 mm., the opposite

24.5 mm., and the transverse diameter between tubercles of inner row 9

mm. The outer volution has already begun to show a blunted or rounded

venter, and the two rows of elongated nodes are more distinct than in other

specimens described. These also begin to become rounded on the last part

of the outer volution. This is as much altered in the form of the volution

(i. e., venter is as 1)lunt) at this size as a second specimen from same

locality (PI. Ill, fig. 1 (suture), and PI. V, fig. 3) at diameter of 86 mm

"The condition of the sutures of the paragerontic stage made this observation somewhat doubtful,

because when slightly worn away the saddles lose their secondary divisions and become bifid, the

central marginal lobe being always more persistent on account of its greater penetration into the

interior than the more recently acquired marginal lobes on either side of it.

''See Mr. Stanton's note, p. 65.
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The first specimen is tlio only one with perfect younfr tliat 1 have seen,

and is, therefore, :i very instructive exainph^ (PI. Ill, figs. 9-12). In

ananepionic stage the innermost voUition next to the large ])rotoconcli is

rounded and foHowed by a vohition still in the nepiouic stage. This

acquires an elevated venter and becomes more compressed and helmet

shaped, l)ut lins nowhere a flattened or concave venter. The sutures were

simpler than those of later age. The sutures on l)oth sides had five divided

saddles. The first latend saddles were l)iHd on both sides, the second just

beginning to be quadrifid, the third and fourth synunetrically trifid, and

the fifth only bifid on the right: whei'eas on the left side the second to the

fifth, like the first, were all bifid. The volutions in section were similai- in

outline to the adult, having the same highly involute and almost pear-

shaped section and acute venters. Neither of these specimens sluiwed the

living chamber.

(Jne specimen (Loc. 582. U. S. Oeol. Survev, 1*1. \', rigs. 1,2), when

conq)are<l with more typical forms, shows, in what is prol)al)lv the mete-

pheliic substage, the onter fold-like costa^ as in the gerontic stage of other.s.

The diameter of the cast, withont the shell, is about 118 nmi., partly esti-

mated. The last of the outer volulion measures 60.5 mm., the umbilicus

8 mm., and the opposite volution from line of involution to venter measures

about 49.5 mm.

The acuteness of the venter decreases on last part of this volution,

but does not become blunted and rot'iiided as it does at the corresponding

size in the tvpical form.

The sutures of the last five septa show gradual aj)j)roximation, and in

the closer approach of the last two there are indications that the specimen

was beginning its gerontic stage. The li\nng cliamber was broken away,

but the marks of the umbilical parts showed that this had extended at least

one-fourth of a volution farther on the sides. The inner line of tul)ercles

was becoming wider apart, and together with the venter and sutures, also

indicated that the gerontic stage was begun or was about to begin, and had

been perhajjs nearly completed in the now absent living chamber. The

sutures, it will be understood, always represent a later stage than the parts

of the shell on the inner surface of which they are found. The sutures

have short phylliform saddles and broad lobes, and are well separated from

each other and approximate only near the umbilical shoulders. They were
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more perfect on the side opposite to the one figured. The first lateral sad-

dles ai-e trifid, the second, third, fourth, and fifth are bifid and phylliform;

the remainder are similar to those of the inner columns of others of this

species, but are perhaps somewhat simpler in outlines. The exact number

was not ascertained. On a fragment of what appeared to be the same

species from the same locality, there were thirteen saddles at a diameter of

60 mm. from line of involution to venter. This was a cast, and slightly

abraded on the venter. The ventral saddles were much worn and the first

lateral saddles were entire, except for a faint median marginal in two

sutures. The remaining lobes and saddles exactly agreed with those of

the ephebic stage of the first specimen described, except in being a trifle

longer. There were five divided saddles, as in other specimens.

One of the figures of Amm. pedernalis given by Binckhoi-st in the

monograph quoted above was taken from a Texas specimen supposed to

be identical with von Buch's species. The specimen was in the Museum of

Stuttgart, and was said to have come from Rio Bravo del Norte, Texas, and

to have been collected by Schott. This figure is identical with the larger

vai'ieties of this species which retain the acute venter until a late stage

of development. This same specimen was refigured by Bohm, as above

quoted, and properly named by him. Except in being somewhat older

and large, it is identical with the fossil figured on PI. Ill, fig. 15 (septum),

and PI. V, fig. 3. Tlie first lateral saddles are, however, bifid, the second

trifid, the third to fifth bifid, whereas all the saddles in sutures on PI. Ill

are bifid, and this holds in all the sutures on this volution in this fossil.

Even in the close approximation of the sutures this is similar to Bohm's

figure and also in the way in which the inner line of nodes trend outward

-

on the latter part of the volution.

A fragment in the collection of Frederick Braun, of Brooklyn, N. Y.,

is labeled as from rotten limestone grit, Brooksville, Noxubee County, Miss.

The diameter of side is 55 mm. The inner line of nodes still remains

somewhat elongated; the outer line is superseded by broad folds. The

fine surface of this cast shows that the shell had sigmoidal, and sometnnes

dichotomous, costte and ridges on the outer convex half of the volution,

but that it was smooth and decidedly concave on the inner half. The first

lateral saddles were trifid, then four bifid and nine entire. There were ten

entire dorsal saddles at the same age, with lolies like those of the exposed
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sides. Uiiliickih' tlic aiitisiplioiial lohc was not cxjioscil 1>\- cxcaNation,

and tlicrctorc it was luit coiisidci'cil uccessarN' In d^a\^ tliese curves. This

species is very instructive, since its external cliaracteristics are well marked

and they show that tlu^ amount of involution, the <)-ene;-al outlines of the

lob(^s and saddles, and the luiiiiher nf divided saddles remain ver^ con-

stant, while the tritid ur l)itid dutlines of the lai'g'er saddles are v;u-ial)le.

These minoi- details of the saddles, and of the lobes also, depend on the

relative g-rowth of niarginals and may vary at different stages of growth

or on the opposite sides in some individuals or in different individuals.

The muidx'i- of se|)ta ma\- also greatly vary, thus in I'x'ihm's and tlie fossil

figured on I'ls. ill and \' tliey are 5 mm. apart near the center; in Braun's

they are 9 nun. distant at about the same age and the saddles are much

longer.

Another specimen from the same collection is given on PI. VI, iig. 6,

and this although closely associated with .S'. lobatus, and apjjai'ently at first

sight the young of that species, has all the external charac^ters and the sutures

of pJeiirisepta. The fossilization is in the peculiai- yellow limestone, with

iron incrustations of the specimens of lobatun from the same locality. It is

of course possible that this specimen may be the young of lohatus, which I

have never seen of as small size, but in any case it is identical with plcuriscpta of

the same age, which has an acute venter on the outer \ olntion and sutures

like those of PI. Ill, fig. 15. There are five bifid saddles on the right side

at the point where that side is about 30 mm. l)road, and on the left side,

where 20 nnn. broad, the iifth saddle shows the faintest possiV)le beginning

of a median marginal division.

Locality: Near Laredo, Rio Pecos, and near Eagle Pass, Tex.: Brooks-

ville, Noxnbee County, Miss."

Age: P^agle Pass beds, Upper Cretaceous.

n The following note was? contributed by Mr. Stanton :

"It is pretty well established that Conrad's specimens were not collected near Laredo. It is

probable that they came from the neighborhood of Eagle Pass, where the sjiecies is abundant. It lia«

been collected by Geological Survey parties from localities from U to 18J miles soutlieast of Eagle

Pass.

"I doubt whether the species has been fi)Mn<l on the Kio I'ecos. There are certainly no beds that

could have yielded it near the mouth of that stream."

MON XLIV—U;5 5
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Sphexodiscus lobatus (Tnoniey).

PI. VI, iig.s. 1. -2: PI. VII. tigs 1, 2; PI. IX, tig.s. 11-13.

Ammonites lohata Tuomej', 1856, Proc. Acad. Nat. 8ci. Philadelphia, Vol. VII, p. 168.

The description given by Tuomey of his Amm. lohaia may of course

apply to another species, but this is the only one I liave seen to which

the following- words could have applied, and it comes from the same State

although from another county: "Shell discoidal, smooth, thin toward the

circumference;" "dorsal (ventral) lobe finely serrate." These words and

his reference to the large bilobed saddles as characteristic seems to make

this name applicable to this species, which is so widely different from

Sphenodiscus lenticularis and its nearest affines that no discussion is necessary.

A fine specimen (PL VI, figs. 1, 2) in Coll. Nat. Museum, labeled S.

lenticularis, No. 20577, from Ripley group, Lander's null, Tippah County,

Miss., is 111 mm. in diameter. The last volution at what appears to be the

aperture measures 59 mm. and the volution immediately opposite in same

diameter from line of involution to venter is -IG nun. The greatest trans-

verse diameter is about the middle of the lateral zone and is 21.5 unn. and

for the smaller part of the volution 15.5 mm. Tlie cast is naked except a

fragment that shows that it did not have a very thick shell. The inner

volutions are not entirely covered and the umbilicus is larger proportionally

than in the large specimen, supposed to l)e the adult of the same species,

from Pontotoc County, Miss. There are obscure fold-like costse indicated

outside of the greatest transverse diameter, which is nearly central; inter-

nally the surface is slightlv concave. There are no umbilical shoulders

and no flat umbilical zone and the umbilical openings are shallow. The

shell must have been very thick between the volutions and may have much

contracted the opeinng of the umbilicus. There were twelve lobes and

thirteen saddles on the oldest part of the volution. The flat siphonal

saddle has a minute saddle in the center and a couple of inflections or

marginal lobes on either side of this and then at the ends two small

round saddles. The A'entral lobe is very broad and the two arms also

broad and obscurely trilobate, each lobe being subdivided by a minute

saddle. The first, second, and third lobes are broad at top and have an

unequal number of small short brandies, as if they were derived from the

trifid type. They are all ))robably, however, derived from a liifid type,

unless exception may be made for the branches of the ventral lobe.
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Tlic renuiiniiiii' lolx-s Imvc diic liir<^c luedijin snddlc ;iih1 ;iii (-(lual

minilici- lA' small lobes as it' derived t'roin the Itilid tv]ie There is a series

from a ])rimiti\c liilid lohe, the ele\ciith. and oiil\ the twelfth loln' is >iiiL!le.

On the rig'ht side the twelfth lohe is on the line of in\dlntioii, whereas on

the left side that line is occnpiod 1)\- a saddle. The lohes are \-er\ short

and l)road.

The tinst six saddles have liroad ])h\ lliform l)ases and the fn-st tive afO

bifid on both sides, behifi' (MiualK divided i)\ a small median lol)e, the sixth

is transitional and entire; the remaiiuny- saddles are of the same type bnt .so

short and broad that they appear to be flattened at the base, and in fact are

approximations to that t\])e.

The most remarkable fac-t abont this cast is what appears to be the

livino- chandjer. The evidences of the existence of a ])erfect living chamber

on this cast seem undeniable and there is ever\- mark of an apertnre with an

entire reflected lip. And wdiat is still more remarkable, the last fonr >ntui-es

on the left side are shortened as if ;d)sorbed by pressure after the\ had

been built. The fourth has lost the thi'ce iinier rows of lobes and saddles,

the third has lost seven, and the eighth saddle is partly gone: the .second

has only four saddles left and faint traces of fifth lateral lobe and outer side

of the saddle, and the basal septum is repre.sented by hardl\- perceptible

traces of first, second, and third lateral saddles, no ventral or am- other

lobes.

On the right side the pressnre of the bo(h'has shortened up five of the

sutures. The fifth has lost all the inner entire saddles and tlieii- lobes

except one-half of the last outer one, the sixth row from the umbilicus and

the seventh from the venter. The f"ourth has lost this remaining half and

])art of the next saddle, the third has not been absorbed (piite so far

and has the sixth saddle from the venter and part of the next inner lobe,

the second has first four lobes and saddles, but only one-half of the suture

of the fifth saddle The tracings of the .sutures of the basal sei)tum are

slighter than on the other side and includes as on that side oid\- the faintest

possible traces of the bases of the first three saddles. The interval between

the fifth suture on the right side, the last perfect one, and the ajjjjarent

ai)erture on the line of inv(dution is only (> mm. The interval between

the same and the half absorl)eil sixth saddle (from the venter) of the

second siitiuv is oidv 4 mm. The rostrum of the aperture is incom])lete.
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but the distance from the last ventral sIj)lional saddle to the broken edge

is 22 mm." The almost obsolescent traces of sutures of the basal septum

are only about 5 to 7 mm. from the edg-e of the aperture on the sides, and

may have been about 26-30 mm. from the end of the completed rostrum

on the venter.

The only explanation that I am able to suggest is that the animal lost

the power to build shell after it had constructed this aperture, Init still

continued to live and build the sutures until finally the pressure of the

base upon the last sutures put a stop to their construction near the lines

of involution, but allowed it to go on with decreasing completeness exter-

nally. This obliges one to suppose that a fiitile attempt was made to

construct the outer tlu-ee saddles and lobes of the basal septum, and that

the animal slipped back upon the second septum after failing to do this.

There are no lines connecting the broken sutures with each other that I

could detect. The reflected rim of the cast of the aperture near the

umbilicus in some measure supports tlie opinion that the animal, failing

in having a proper shell wall to the living chamber, spread out laterally

and the reflected extensions of the aperture were built b}^ the lateral parts

of the body wall that bulged out on either side. In that case the animal

might have had an abnormally thin-shelled living chamber which was

destroyed after its death. The questions that such suggestions create are

far more difficult than I can answer witli merely a single cast in hand, and

an entirely satisfactory solution must be relegated to future investigations.

A large cast (PI. Vll, figs. 1, 2; PI. IX, fig. 13) in Coll. Nat. Museum, No
2403, from Pontotoc County, Miss., is .somewhat over 26;') mm. in diameter.

The diameter of outer volution from line of involution to venter at the

beginning of last quarter where venter was complete is 136 iiuu.; same

diameter opposite this one-half of a volution distant is 92 mm.; smallest

diameter 79 nnn., one-quarter of a volution younger than the last.

The transverse diameter through the center of sides eori'esponding to

first diameter is 57 nun. and for second 39 mm.; the third could not be

measured. The riglit side is a litth' worn away, so that these transverse

diameters are less than they should be.

"These sutures are not like the imperfect septa occurring in BathmoceniK and some Orthoceratites,

since in those cases the animal still continued to have a distinct livintr chamber. Tliey are in some

measure similar to those occurring rarely in very old shells.
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Tlie torin. surfncc, etc., nro tlic sniiic ;is in snmllor s|)<'clnicn jilxive

described. 'Vhv sutuivs, Imwcvcr. liciii^- iniu-li iikh-c in;itiiic. nrc (|iiiti- <iis-

tinct ill details of outliiu-, altliou-iii the ^;ciu'ral aspects were similnr. The
saddles liave the sNvolleii jihyllitniiu outlines of the b;isfs and the loitcs

the same sprcadiiiii' tops. The iir.st and second lateral saddles un the

yonngest part of the outer volution are tritid, the third, fourth, and tiflh are

bifid, the remainder are entire and rounded, becoming <iraduallv flattened

and more depressed toward the lines of involuti(Hi. Tliis was on the side

figured, but on the right side there an- six columns of divided saddles, the

sixth having only, however, a very small median marginal. Tlie first

lateral on this side is bifid, the second trifid, and tlie four otliei- <li\iile(]

saddles are bifid. The first, second, and third lateral lolx's present irregu-

larities that obscure their origin, but are proliabh- from the trifid type; the

remainder are all distinctly bifid. There are about fourteen saddles bevond

the fourth, and proliably two rows more on the outer jiart of same volu-

tion, since tlie spiral arrangement is well marked ami the sharp umbilical

sides are transformed into flat zones on the last half of this volution. The
saddles and lobes are more complicated and the first moi-e deeplv undercut

near the end of this volution, but there is no other marked difference ])ro-

dnced by the development of the shell, except that tlie saddles are all mark-

edly longer in proportion and more slender. 'i'he rotund, jilivlliform

aspect of the bases of the saddles is maintained because of the slow devel-

opment of the dividing marginal saddles. The sutures are easih- separable

except near the umbilicus. The ventral is a trifle longer than the hrst

lateral, and there is a descent from the last to the third lateral, and beyond

this a decided break owing to the sudden decrease in tlie fourth lateral,

which is only one-half the length of the third lateral. The remaining lobes

and saddles slowly decrease in length. The differences between the third

and fourth laterals decrease in the older parts of this volution and the

sutures approximate somewhat, showing the approach of old age. The

fragment figured by Whitfield" may perhaps be a sjiecimen of this species

or some related form. Such broad internal saddles and digitate short lobes

occur in lohatus. They are simiiler in outline although belonging to a larger

specimen than that here described as variety bceclieri There are two very

large specimens in American Museum of Natural History in New York

"Mon. r. S. Geol. Survey. Vol. .Will. j,!. 41.
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Citv." One lias no living- chamber, but is 290 mm. in diameter. This

when complete must have been much larger than the second, which is over

362 mm. in diameter. The living- chamber was probably complete and was

about one-halt' of a volution in length. The .shell existed near the venter

and showed a completely rounded venter; the first half of this outer volu-

tion was still obtusely subacute, the tendency to roundness being- present

onlv on the last half Hardly pei'ceptible broad low folds, like those of

smaller specimens, exist on the sides of the outer volution of both these

fossils. The sutures are more complex than in younger specimens, but

still have about the same elong-ated pln'lliform marginals. There is also

in tlie Academy of Natural Sciences in Philadelphia a large fragment of

this species having smooth sides, but the specimen was not in hand for my
final revision. The concavo-convex sides of the casts of this species and

the broad outer forward curved folds are similar to the older stages of

S. pleitrisejjta, but no tubercles were observed. The }"oung, so far as I

know, have not been described.

A very interesting variation from Piuncombe Hills, Pontotoc County,

Miss., in the collection of Frederick Braun, of Brooklyn, N. Y., is shown on

PI. IX, fig. 11. This has on the right side sutures quite difterent from those

of other specimens figured. The diameter is about 155 mm. and the breadth

of the side where suture is shown in PI. IX, fig. 11, is about 85 nnu. The

first three saddles of the left side are given on PI. IX, fig. 12, for coi^par-

ison with those on the left side of lohntus when the volution was aliout the

same breadth. There were five divided saddles on both sides of this fossil.

Localify: New Jersey, Mississippi.

Aye: Ripley group, Upper Cretaceous.

Sphenodiscus stantoni n. sp. Hyatt.

PI. V. %. 4; PI. VI. tig- r>.

This is founded upon two casts from locality No. 1473 (Coll. U. S.

Geological Survey). There is no distinction, so far as could be seen, to

separate this from S. lenticularis except the sutures. These have, however,

so much bi'oader and shorter saddles than an}' specimen of that species I

have ever seen, that, if there is any specific distinction in such peculiarities,

these forms can not be included in lei/iiadaris. The same peculiarities, as

"Not h.Tving had this fossil before me for rfvisidii. this opinion may be erroneous
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well as the faet that the sides are smooth and cntirclv without tnl)er('les,

also separate it from pleurfscjitu.

M'lic diameter is not far from 114 mm. Tlie partly preserved living

chamhcr of the largest cast is not less than one-half of a volution in length.

Al)out midway tlie diameter from hue of in\dhilion to venter is (!S nun., that of

the same volution opposite this, partly estimated, is 44 mm., the uml)ilicus

beuig only 2 mm. The keel was solid in the e])hel)ie stage. The basal suture

and the next or second one are ai)parentl\' incomplete on the ri^lit side, but on

the left they are both present but de])ressed toward the uml)ilical shoulders.

The last three sutures are more closely api)roximated than others, as if the

shell were in the gerontic stage.

Tlie sutin-es have minute marginal lol)es on the saddles and lobes.

The first lateral saddles are very short and l)road and (piadrilid, the mar-

ginal saddles are small, l)ut still distinctly subpli\lliform, as are also the

second, third, and fourth; the fifth is distiiu'tlv phylliform and bifid, the

sixth just beginning to be bifid on the left side, while on tlie right side it is

still entire." The remaining saddles form the usual series, fiattening out on

the bases near the umbilicus. On account of the short saddles the sutures

are as widely separated on the venter as in lohatus, but a slight overla])ping

begins at the third ventrals and continues to the umbilicus, in so far as the

sutures were seen in this direction. The smaller specimen has even broader

and stouter saddles, but the undjilicus is not so much contracted. There

were five divided saddles on the left side of this specimen and six on the

right side, just tlie reverse of the larger fossil.

Locality: Eighteen and one-half miles southeast of Eagle Pass, Texas

Affe: Eagle Pass beds, Upper Cretaceous.

Sphenodiscus lenticul.\kis (Owen).

ri. VIII. tio-s. 1. 2: PI. IX. tifvs. 1-t;.

Ani)no)}iti'si lenticularh Owen, 1852. Kept. (iool. .Surv. Wisconsin. Iowa, iind Minne-

sota, p. 579, pi. 8, fig. 5.

Pliiri iitic, i-iix h'litlculare Meek (pars), 187ti, Mon. V. S. (icol. Sui-v. Tcrrilories.

Vol. IX, fig. (;)6 on p. i1'?> and pL 34.

Meek's original specimen, from whicii liis figures were taken, shows

that these are accurate with exception of certain minutia?. Figui-e on page

« The sixth column of saddles was entire on the left side throughout; on the right it \va.« just

beginning to show a dividing marginal, the diameter of the side along this line being alKiut .").'! mni.
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473 (if tlic work cited shows acute wings to the siphonal saddle; these are

phylliform in the specimen, as is usual in this species. The marginal lobes

of the ventral lobe are too pointed in this figure. The auxiliary saddles

have not the acute corners as figured. The entire saddle in fifth column of

lowest suture is a mistake; it is bifid like the others above. The siphonal

saddle is not perfectly entire; there is a minute marginal depression on

either side of the center, \vliich is elongated, forming a very minute-pointed

lint narrow saddle on the keel. The undiilicus is ])resent and plugged with

dark matrix, and the shell is present all around and is very thick. This

was entirely overlooked in the drawing. The figure on pi. 34 was taken

from the same specimen before it had lost the very friable shell that once

covered the sides, or else the shell was in large part restored. In this figure

the undiilicus is t(io large. I'lie fold-like costa- as figured are visible only

on the outer half of tlie outer volntion, but are slightly curved, not straight,

and are more decided than in tlie figure The iimer half of this volution

and the outer part are smooth zones with no elevations perceptible to the

eye or touch.

A fine young one of this species (PI. VIII, figs. 1, 2) (Coll. National

Museum, Moreau River, South Dakota), has the living chamber only partly

preserved. The septa and sutures are straight and closely approximated

even at this stage, but the overlapping in consequence of this is more

decided near the umbilicu.-, the two outer saddles and first lateral lobes

being free on account of a slight bend orad in this part and the greater

space at the periphery. According to Meek's figure the increase in size and

length of these saddles in the later stages brings them into contact. The
lobes and saddles of this specimen are similar to the style of Meek's wood-

feut on page 473, differing only in certain details.

There are six columns of divided saddles on the left, the only side

visible; the first and second are just passing from the bifid to the trifid type,

tlie third and fourth are also pas.sing from the bifid to the quadrifid tvpe,

the fifth is bifid, and the sixth passes on the first and second (piarters of

this volution from an entire outline into a bifid condition. The five inner

columns are entire and the fifth column is seen coming in on this volution.

The spiral ai-rangement of these inner entire saddles is prettily shown in

the umbilicus.

The lobes all belong to the trifid tyjje except tlie three inner ones

which are entire. There is a steady series of grndiitions in complexity
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begiiuiiiifi' witli the tmirtli cnluimis of sa(l<lli's ami lohcs, hotli Ix-cdiiiiiig'

simpler toward tlic iiml)iliciis. This is jjaraHcl to the (levcloiniiciit of any

row taken in the? ontogeny, as exphiineil in the general description. Tliere

are eleven lobes and twelve saddles, besides the arm of the ventral lobe on

each side in the oldest part of tliis volution, and at least one, perhaps two,

rows of lobes and one row of saddles less on the very earliest part of this

volution when the shell was 26 nun. in diameter, and from venter to line of

involution about !• mm. Tlu^ saddles, when a little older than the suture

figured, had the phvlliform outlines of Meek's iigure and were plainly grow-

ing to be more like his Iigure on pi. o4. Fold-like costai' about 1 nun.

apait occur, but these are elevated above the general surface onh' along the

median surface of the sides. They are obsolete outwardly, and inwardly

they are mere elevated lines. The involution almost completely covers the

volution even at this stage, and the umbilical opening is only al)out 2 nun.

in diameter.

The venter is acute on the A'oungest part of this \olution, and the

shell is thin, the imier coat brilliantly nacreous; the keel is solid, 'i'his is

probal)lv the young i>f the same species figured by Meek on pi. 34, since

some of the first lateral saddles already show the tendency to attenuation

and the phylliform outlines of the marginal saddles common in that form.

The siphonal saddle also has the same form as in that species, and the

dependent marginal saddles on either side have tlie peculiar rounded aspect

of the same parts as figured by him. The arms of the ventral lobe are

long and directed laterally, and distinctly trifid. The whole diameter is

42 ram., diameter at last septum is SO.o nun., broadest volution from line

of involution to venter 19.5, umbihcus 1.5 mm., and smaller part of same

volution opposite 9.6 mm.

Frao-ments of one or two specimens of the same species (PI. IX, tigs.

1-6) as the above, from Rock Creek, Wyoming (Coll. Yale Museum,

No. 1697), show similar sutures and characters The age and size of

this are about the same as of the one described above. There are seven

narrow phylliform dorsal saddles in the zone of involution. The next

to the youngest fragment of a volution was 4.5 nun. from %eiUer to line

of involution, with a transverse diameter of 2 nun. Kven at this early

neanic substao-e the form oi' the venter was like that of the adult and the

involution almost completely concealed the next inner volution, which

was paranepiouic and quite distinct in form. The diameter of the younge.st
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volution is aljout 1 iniu. from venter to line of involution. The transverse

section is stouter than in second voluiion, the outline being- helmet-shaped,

and the venter elevated and beg-inning to be subacute. At this stage there

is one large trifid saddle and one large lateral lobe, and the large inner

saddle has two marginal saddles and one on the line of involution. This

enabled me to see that the first to third saddles and first to second

lateral lobes of succeeding stages were made by division of the first

nepionic saddles. The third lobe of the adult consequently represents

the primitive lateral nepionic lobe, and the remainder of the saddles

and lobes were derived from the division of the outlines of the magno-

sellarian or second lateral nepionic saddles. In the zone of involution

there is a deep antisiphonal lobe and a ]jair of large saddles with a pair

of broad lobes and small saddles at the lines of involution The specimen

has the color and transparency of amber and the enlarged drawing

(PI. IX, fig. 2) represents what was seen. There was a decidedly swollen

joint at each septum of the three seen. A collar was dimly seen, and

there appeared to be but one long funnel reaching across the chamber.

This seemed to be the fact, and yet I do not think it Avas clear enough to

be considered certain. Such a long funnel would be a remarkable case of

arrested development, especially when a collar was present. It may be

that the appearances were due to the entire absence of any true funnel.

This last view woidd entirely reverse the statement and show a high

degree of acceleration, since the disappearance of the funnel usually takes

place later in life in most Jurassic and Cretaceous foi-ms. In the neanic

substage, perhaps in the ananeauic, above mentioned, the first three saddles

still show the (curvature of the great first lateral nepionic saddle. The

ventral lobe is broad, as in the adult. The siphonal saddle is prominent

and broad, but as yet shows no digitation, only a few faint indentations.

The arms of the lobe are just passing from the entire hastate to the trifid

type. The first two lateral lobes are in the same condition, but the saddle

remains entire and cluli-shajx'd. In fact, at the stage innnediateh' pre-

ceding this, the three principal derivative saddles and lobes must have been

almost exact repetitions of those of Frolecanifes among Goniatitinae. The

fourth saddles are entire, but rather short, and beyond are three saddles still

very primitive in outline. The dorsal has an entire antisiphonal, more

club-shaped than in the younger stage, and lliere are four Oiher pairs of
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zyji-ous futiix- s;i(l(llcs ami tlirct- paii-s ot' similar lolx-s. 'riic i^lohular lirst

stage had \)vvu lust out kI' this tVaiiiiicnt hctorc it caiiic into iii\ hands. The

sutures have live coluniiis ot' hilid saddles nn the ri<>ht side and six on the

left side when tlie volution is al)out id nmi. l)road. Tlie suture fi<>'ured

was taken tVom a \dlution ahout ll' nun. Iiroad trans\crscl\- (I'l. IX, ii<i' 5).

The dorsal sutiu'es ai'e ol the same age, hut were drawn on a lai-gcr scjile

by mistake and have been separated as a distinet ligui-c on that account.

There is an interesting- small specimen in the Academy ot" Natural

Sciences, Philadelphia, said to be from near Santa Fe, N. Mex. In this

nuiseum and in the United .States National .Museum there are fragments of

volutions of large size having very l)road, coarse, low folds on the outer

half of the sides; these may belong to this species. The largest is H)2 nun-

trom line of in\olution, which was not wholl\- complete. The sides are

rathei' gil)bons, the \"enter still sul)acute, although not so sluu'p ;is in earlier

stages. Through the thickest ])art about 34 imii. from keel the transverse

diameter is 51 nun The absence of tubercles at all ages was completely

demonstrated in this species. The concave zone found along the inner half

of the older volutions in X. /ili'nrisriifa and Johatus was not present in this

species, although low, fold-like, arcuate costiv were found as figured by

Meek in older stages on the outer ])arts of the whorls.

Locality: Moreau River, South Dakota; UockC'reek, Wyoming; Santa

Fe, N. Mex.

A(ic : Vi.)\ Hills group, Upper Cretaceous.

Sphenodiscus LENTi('ri-.\.i{is variety splenukns Hyatt.

PI. Vlll. figs. 3-7.

A young fragment broken out of an older volution is in the tbrni of

a cast, but with the sutures and septal partings beautiftdly marked. It

has the usual ax-like venter of its congeneric; forms, with fold-like, arcuate,

very obscure costa- showing on the outer parts of the sides. The extreme

acuteness of the venter shows that this species had a solid keel. The first

to the sixth saddles on the right side and the tirst to the fifth on the left

side in the smaller cast and also in the larger are bitid. An observer

seeino- the young on one side and the oldei- tVagment on the other would

be apt to consider this lateral difierence as a distinction dm- to age. The
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basal parts of the saddles have marginal lol)es like those of lohatus, but

these are long-er and divide up the body of the saddle more completely,

making a more complicated outline, with long, phylliform, marginal saddles

on the first three saddles. The lobes and saddles of the inner part are

verA- closely similar to the older ones of the typical specimens described

above, having similar phylliform branches and deeply cut outlines.

At a diameter from line of involution to venter of 43 nun. in the younger

fraoment the sutures are closely aj)pi-oximate, the outlines overlap slightly

on the third, fourth, and fifth colunn is and then separate toward the centran

surface, but remain close and become overlapped again near the umbilicus.

The lobes and saddles are comparatively long and with higlily complex

outlines even at this stage, and the pliylliform marginal saddles remind one

strongly of Fhylloceras. These are shorter and stouter than the same parts

in the older stage, but even at this stage the first lateral saddles are more

complex than the sutures of var. mac/nificus and the whole aspect is more

phylliform. The first lateral saddles are trifid, but obviously modified from

the liifid type; the second, third, and fourth are quadrifid, modified

from the bifid type; the fifth is bifid; the sixth is beginning to show the bifid

division on the right side, but on the left is entire. There are twelve sad-

dles in all, but the remainder are entire and tend as usual to become shorter

and flatter. The yentral saddle is similar to that of var. magnificus and

S. lobatm, with large, rounded, marginal saddles at the corners. The ven-

tral lobe is broad with broad and short branches, belonging to the trifid

type. The remaining lobes are complicated with marginal branches, but

are of the bifid type, although this is not so noticealile in the first five lobes

as in tlie smaller and less complex ones of tlie sixth to the twelfth cohnnn.

There may have been one more pair of lobes inside of these which were

broken awa}.

From line of involution to venter the large fragment had a diameter of

103 mm. with the same surface features as on the smaller cast, but with the

venter n(}t so acute. The sutures are older and more complex, as noted

aboye, and there were the same dift'erences between the two sides.

There are twelve lobes and thirteen saddles, and there was certainly one

row of lobes liroken away and ])roljably another of saddles gone from the

umbilical edge. The inner three saddles are considerably flattened; the

next four rows are rotund, as in the younger stage described above; and
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Iicincthe otlicr rows to the ^•('Utf^ h;ive the elongated aspect of llie

sutures of tills variety. The outer or first laterals are slightly more disraiit

from the lobes than in the ei)hel)ic sulxstage, ])ut the second, tliird, fourth,

fifth, and sixth laterals overlap the lobes more than in that stage. The eon-

tour of tlie venter and as])ect of the sutures do not indicMie advanced age.

The largest fragment was probably only in the parephebic or iiuagcrontic

substage and nmst have belonged to a much larger shell.

Mr. Stanton has kindly sent me a tracing of a sutui-e from a large

specimen which he supposes is the one that finiiished tlie suture ligured

by Meek on pi ;U. This suture has attenuated saddles and lohes more

like those of var. splcndoiK than tlie tv|)ical h'lt/icit/iiri.s.

Local iti/ : South Dakota.

Age: Fox Hills group, U|)per Cretaceous.

Sphenodiscus lenticuIjAkis variety mississu'I'iensis II\'att.

Pi. IX. tigs. 7-it.

There are two more or less crushe(l specimens in tlie National .Museum

from friable marls on Owl Creek, 3 miles northeast of Rijilev, Miss.,

No 208()3. These have smooth shells, except for well-deiined bands of

growth, and evenly convex sides and sittures tliat are itiore like tliose

oi lenticularis than those of an^• other species. The lol)es and saddles are

remarkably long and similar, and although the ventral saddles are different,

they are not widely different. The largest fragment, l)elonging to a fossil

probably about 2(H) nun. in dian;"ter, has only five columns of divided

saddles on the right side (PI. IX, tigs. 7, Mj. The actual breadth of the siile

wdiere this suture was studied is 11 1 mm. The dorsal .saddles are remark-

ably unsvmmetrical, and these and tiie antisiphonal lobes are different

from those of the western \ariety splendens, and further iu\estigatioiis

may show these to be distinct, but the materials do not seem at present

to justify a se])aratiou 11ie suture of the smaller specimen (I'l. IX, fig. 9),

taken where the side was about TS mm. broad, agrees, considering the

difference of age, nearly enough with that of the preceding to be ])laced

in the same variety, but the dorsals were not seen. 'I'liis cast is identical

with that shell in external aspect and has the shell partly preserved on one

side. This has the usual brillianth' nacreous layers, and what seems to be
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the external layer is also nacreous. The growth ridges certainly give the

aspect of an external shell, but this may be due to the fact tliat the second

or middle layer takes the lines as impressions from the outer layer, which

is absent in this and in the larger fossil also. This last has a very distinct

nonnacreous or only faintly nacreous inner layer; the middle layer is

brilliantlv nacreous, as usual, but the lines of growtli, although present, are

not so well marked as in the smaller specimen. In botli specimens these

lines indicate a well-marked rostrum with broad lateral sinuses, median

lateral, broad crests—similar broad sinuses internally rising- toward the

umbilical shoulders. The diameter was partly estimated at 157 nrni.; the

diameter of living cliamber, which is nearly complete and one-half of a

volution in length, is about 90 mm. at aperture.

A cast from Soutli Carolina (Coll. American Museum of Natural

History, New York), is 151 mm. in diameter. The living chamber is a

trifle over one-half of a volution in length wiiere complete on the undjilical

shoulder. The form and other characters are like those of lenticalaris and

the saddles have exactly the attenuated outlines given in Meek's pi. 34, but

are much shorter, and are also quite distinct from those of Meek's other

figures of this species. The auxiliary saddles have the peculiar phylliform

bases given in that figure. The inner edge of aperture is prc^sent on one

side and shows that internalh' the living chamber was about one-half of a

volution in length. The venter was solid. Steinmann, in his Elempnte

der Palaeontologie, Vol. II, p. 415, figures a specimen said to be from

upper Missouri, with the typical suture line of this species, but having a

line of median lateral nodes. He gives four derivative lateral saddles, but

there are, in my opinion, only tln-ee, the remainder belonging to the

auxiliary system. The nodes may be the inner termini of the costse,

perhaps slightly more prominent than usual. True nodes are not present

in any specimen I have seen.

Sphenodiscus beecheri n. sp. Hyatt.

PI. VI, tigs. 3. 4; PI. IX, fig. 10.

The tyj^e of this species is a large specimen in Collection of the Museum

of Comparative Zoology, labeled "Central City, Colorado,"" but the real

"Mr. Stanton has most kindly corrected this as follows: "This locality is an error. Central City

is in the midst of a granitic rejiion and .30 or 40 miles from the nearest Cretaceous outcrops."
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locality is pmlxibh- Fox Hills, Dnkota. It is 2(!i5 mm. in iliamctcr without

the shell, which was not i)rcscnt on tiic \(-ntci-. The shell would have

increased the uieasurtMnent to alioiit 2G7.5 nun., jmliiinji- l)y tho shell

preserved on tlu; venter of tlit* ii(;xt inner volution.

The livini;- chainher is comjdete and about one-halt' of a volution in

leno'th, and the diameter, from line of involution to venter, is lo(» mm.

Tlie outlines of the aperture are sufficiently well preserved to show that it

has in this old staj^-e ver\- low, l)road crests on the sides, slight sinuses

between these and the rostrum: this last beiny also obtuse and not much

extended, the outlines being- the same as the lines of growth described

elsewhere. Even at this large size the venter is still acute. The inner

volution is covered and the umbilicus is only about 1.5 nun. It is as near

as possible to being completely closed l)y tlie thick shell, althouLili in casts

it is obviously nutch wider open. The shell is about 3 nun. in thickness

near the lines of involution. It is also (piite thick over tlie entire last

volution, wdienever present, ami consists of the usual outer o|ia(|ne, midille

iridescent, and inner pearlv lavers. The keel was .solid, su far as seen, at

all stages.

There are fold-like oi)scure costa', verv l)road on the oldest part and

visible only on the outer part of the V(dution, as in the casts of .S'. lo/ticnlaris

var. splendens. The venter has the same form as in tlie youn^', namely, an

ax-like solid edge with biconvex .sides to the edge, forming obsciu-e smootii

zones on either side. There are no tuliercles on any jjarts visible, but the

bands of growth, as in other species, are very well marked on t)ie outer

shell. The sutures (I'l. IX, tig. 10) have 1)roader saddles than tho.se of

Meek's figure on pi. 34, but they are quite similar to those of -S'. lenticu-

laris V?iv\et\ splendms, except that they are more complex and have a larger

number of divided saddles.

The braiudies of the venti'al lobe aiv similar to those of .S'. Ii-i/tiriilaris,

but longer and narrower. The first lateral is nuich shorter than the

ventral branch and the second lateral lobe, and the second lateral is shorter

than the third lateral, so that this part of the suture is decidedly convex

and has not the fiat asi)ect of the same i)art in ileek's figure. The lobes

are also of the trifid t\pe, a difierence not accounted for by the difference

of ao-e, as is the fact also that they are more comi)Hcated in outline. The

fourth to the eighth are rpuidrifid, as are the second, third, itud fourth in
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Meek's figure and also sixth, seventh, eighth, and ninth, whih- tlie fourth

and fifth are trifid. The ninth lobe is of the primitive trifid type; those

interior to this were not seen. The first lateral saddle is unsymnietricalh'

trifid, the second to tlie fourth more symmetrical bnt rather irregularly

([uadrifid, the fifth and sixth trifid, the seventh, eighth, and ninth bifid,

with broad phvlliform bases, the tenth entire. The remainder, pi-obabl}-

at least two more, were not seen.

The lines of the sutui-es are quite distinct and are separated by a

considerable interval to the third lateral saddle in the older septa, and in

the younger se})ta this separation is maintained until tlie innei-most lines

of bifurcated saddles are reached.

A fragment fi'om Fox Hills, collection Museum Com])arative Zoology,

No. 397, shows that this species must have attained a mucli larger size than

the specimen descril)ed above. The sutures are visible on this fossil, the

partly estimated breadth of the sides l)eing 180 mm, the transverse

diameter through the zone of involution at the fifth pair of dorsal and

eighth pair of lateral saddles being 65 nnn. There are seven pairs of

divided saddles. The first laterals are quadrifid on right side and bifid on

the left side, the second to the fourth are (juadrifid on both sides, and the

fifth to the seventh, l)ifid on both sides. The next or eighth pair are entire.

The volution was absent beyond this line. The outlines are obviously

similar to those of S. lenticularis var. splendens, and the dorsal including

the antisiphonal lobe also resemble that variety and are more cross-shaped

than in PI. IX, fig. 8, which gives the dorsals of S. lenticulans variety

mississipjnensis. There are three layers present in the shell.

A fragment of a cast (PI. VI, figs. 3, 4), collection Yale Museum,

No. 200, from Birmingham, N. J., from the Lower or Middle Greensand

Marls, Upper Cretaceous, evidently in its ephebic stage, shows sutures that

are quite dift'erent from those of any other form. The venter is destroyed

except in one spot, but this is sufficient to show it to be solid and acute.

The volution is stouter than in typical lohatiis or lenticularis. The actual

diameter from line of involution to venter is 61 mm., and it was jjrobably

a few millimeters deeper; the transverse diameter here is 25 nnn., this

being also a few millimeters shorter than the actual diameter.

The ventral lobe is broad, and it is also evident tJiat the si})honal sad-

dles are not bordered internally l)y prominent marginal saddles. There
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arc twelve saddUj.s un the side and there may have Ixn-u one nuirc. Tlie

first four lateral saddles are simihii- to those of Icnficularis, hut aic succeeded

intenially by more pairs of divided saddles, and the dorsid lobes and saddles

ditfer. The lirst 1o the third are ([uadrifid: tlie fourth is of sanu; type, l)Ut

has three mar<^inids on the outer arm; tlie fifth to the seventh are siniplv

bifid; the eigiith is entire; the luntli is bifid; the tentli and eleventli are

entire and phylliform. The lobes are all synunetrieally bifid, tlie branches

subdivided and serrated, but the bases between saddles are entire on both

sides; even the eleventh lobe is bifid and has minute serrations, and all the

smaller internal lobes are short and broad. There are ten narrow plivlli-

form dorsal saddles with entire bases in the zone of involution, and prob-

ably there were originally eleven. The l<d)es are broad, bifid, and digitated

like the opposite external ones; the saddles alone are (juite different. The

first dorsals are very narrow, almost linear, and the dorsal lobes are bifid,

narrow, and long, overlapping as in other species of this genus. I hesitate

to describe this as a distinct species, because it is a fragment, but its sutures

can not be reconciled with those of any other species.

The side, as shown in PI. VI, fig. 4, is evenly convex as in iS'. sta>ifo>/i.

A specimen from the friable marls 3 miles northeast of Ri})ley, Miss.,

accompanied a specimen described above as S. Icnllcularis var. wississlppl-

ensis. It was from 75 to SO mm. in diameter probably when complete. It

is covered with nacre, but the sutures can be seen sufticiently. At a stage

when the side is 35 mm. in breadth the sutures have the complex as|)ect of

this species in the first four saddles and lolies, the fifth to the seventh are

bifid on both sides, and there are about eiglit more entire saddles. This

specimen appears at first to be identical with the var. mississippipnsis from

the same locality, but while the external aspect is the same the suture line,

even* at this comparatively early age, is like that oi' beecheri

A very fine cast from Mount Wahallak, Kemper County, Miss., col-

lected by Frederick Braun, of Hr(tokl}n, in arenaceous rock in lower part

of the Rotten limestone, shows the sutui-es perfect!}' and also the inner part

of the living chamber. The latter is one-half of a volution in length.

The suture shows eiglit divided saddles on each side and the form

and asi)ect are like those of this species. This fossil has folds on the

outer half of the outer volution, the inner part being smooth and the sides

evenly convex. Whole diameter, irdvtly estimated, is 145 mm.; the diameter

MOX XLI\'—03
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at base of Hvino- chaiiiber is 120 niiu.; breadth of side at this line 67 mm., to

the shoulder: umbilicus (no shell present) 8 mm. Greatest transverse

diameter, 23 mm., is along- the median line in the same plane; no shell

present.

Locality: Fox Hills, South Dakota.

Age: Fox Hills group.

Sphenodiscus komncki n. sp. Hyatt.

Fl. XII, tig. 8.

This is a cast in frao-nientai-y condition with one side abraded, but the

right side in excellent condition. The whole diameter was about 150 mm.
The side is smooth near the umbilical shoulder and has the usual obsoles-

cent folds on the outer part of the lateral zone. The suture figured shows

the very large siphonal saddle. While the other saddles and lobes are

similar to those of (S*. Jenticidaris, they are not identical. There are six

divided saddles on the right side. Those of the left side were obliterated.

LocaUtij: Near Maestricht.

Afie: Senonian.

Sphexouiscus bixckhoRvSti Bohm.

'

Ammonites pedernalis Binckhorst, 1873. Mon. Gast. et Ceph. du Limbourg, pi. .5a',

fig. 2 and od, fig. 1 (no others).

Sphenodiscus hinchhorsti Bohm, 1898, Zeitschr. Deutsch. geol GeselL, Vol. L, p. 11»7.

This species from Limbourg as figured by Binckhorst is a close ally of

our American S. pleiirisepta^ but has only one line of nodes, with costae arising

from these and radiating outwardly; apparenth^ there is no outer line of

nodes. It is said to have been compared with Roemer's originals. This

leads one to think that these must include more tliau cme species.

Sphenodiscus ubaushi Grossouvre.

SjohenodiscuM uhaysJt!, Grossouvre, ISl'S, Ammonites Craie superieure, p. 141, pi. 9,

fig. 4-6.

This French species is more like our S. lohafiis than any other species,

but the i)rincipal lateral saddles have less lobate ])hvlliform outlines. The

sutures have the small first lateral saddles conmion in this genus and five

divided saddles.

Affe: Upper Campanian fujjpermost Cretaceous).
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K^PIIENODISCUS RUTOTI (TroSSOUVl'O.

Sjy/ietKH/isri/s rufo/,' (]ro>isoi\\vo. iSiC], Auiiiioiiitcs Cniit' sup('rirurc, |>. 14:^..

This Fri'iicli s[)('cies is ohviously closely allied To S. iiIkii/sIu, Imt the three

principul laterals are very distinct from that and from any of our species.

Af/c: Upper Campauian (uppermost Cretaceous.)

Spiienouiscus SIVA (Forljes).

Am/iiotute-'^ fivoYovhes, 1845. Trans. (Jeol. Soc. London, 2d scries. Vol. VII. ]). 110,

pi. 7, fig. 0.

Sj>ltfiwdiHeiif< Hird Kossniiit, 18115. Beitr. Pal. and (ieol. Oestcrreicii-l'iigai-iis uiul dos

Orients, Vol. IX, i)l. 22, fig. 2.

This species, as tigured by Forbes, is completely involute, smooth, and

probably has an entire keel. It is extremely acute on the venter andhi<ihly

compressed. There are three complex, n;n-i-o\v, (leej)ly cut derivative sad-

dles, with phylliform marginals. The venter has a prominent pointed

siphonal saddle according to the figure.

Affp : Vahidayur beds, Upper Senoninu.

EULOPHOCERATIDy^ Hyatt."

This group appears to be necessary in order to separate the remark-

able series of forms included under this title from the Coilojjoceratidtc.

The forms include Teyocerafi, which was, according to (!'( )rbign\'s figure,

a form with a remarkably rounded \olution in the gerontic stage, but

having a venter like that of Styracoceras in the ephebic stage, and a second

genus, which is exactly similar to Coilopoceras in form, compressed, and

with an acute venter. All of these have peculiarly solid, low, broad sad-

dles and short lol)os, the marginals Ijeing simple and not usuallv branching,

but often long, narrow, and tongue shaped. The first two saddles ma}' be

reckoned either as one very broad saddle or as two, the dividing lobe being

small. The auxiliaries are also very peculiar, and in Coilopoceras the inner-

most is a long sweeping curve. So far as the evidence goes, Eulophoceras

appears to have had a different origin from Sphenodiscus and Coilopoceras,

as, indeed, is quite clearly indicated by the sutures. Tegoceras probably

had a solid keel, but no direct observations have been made upon this

part of its shell.

"See note on p. 84.
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The developuieiit <it' Eidophoceras indicates quite clearly derivation

tniiu the same common stock as Buchiceras and the Tissotidse, and it should

be noted that the sutures are more like those of BucJdceras, in having very

large, broad first and second lateral saddles. The form indicated for the

ephebic stage of Tegoceras in d'Orbigny's figure suggests that here, as in the

Tissotidse and Coilopoceratida?, the more primitive species had truncated

venters with keels and lateral tubercles.

TEGOCERAS" n. gen. Hyatt.

The curious form figured l)y d'(_)rbigny ms Ammonites niosensis is

obviously entirely distinct from any species heretofore described, so far as

I know. Tlie external outline in the gerontic stage in section is oval, with

rounded venter and only slight involution. There were obviously large

alternating nodes on the venter of the inuer ephebic volution and a some-

what elevated and bluntly subangular venter. These characters are com-

bined with sutures having in the gerontic stage a large first lateral saddle

divided as iu t/evrilianus, so that it is probably reallv two princijial laterals.

The auxiliaries are irregular and pseudoceratitic in outline. The peculiar

crowded, tongue-like, elongated, marginal saddles and lobes are similar to

those of Eulophoceras, and it is mentioned in this paper on that account

The onlv species known is the following:

Tegoceras mosense (d'C)RBiGNY).

Aiiiiii'iiiltes wi0.sr?i.s/.y d'Or))igny. ISlo, Terr. Crotiu'c. pi. tiT.

Age: Albian.

LENTIOERAS GerJiardt.''

This genus, descriljed by Gerhardt in his Kreideformation in Venezuela

and'' Peru, had for its type Lenticeras (Adijil) andil (Gabb). Being unable

to compare this with Gabb's types that have apparently disappeared, it is

"Tiyoi;, roof.

''In Zittel's Text-t)ook of Palaeontology, A'ol. I, j). 590, Professor Hyatt refers this genus, together

with Paralentici'ras and Pldlylenliceras, to the family of Lenticeratidse. Although the statement is

not directly made that the family is abandoned, it may be inferred from the reference of Plati/lenliceras

to Coilopoceratidie, the remark under ParalenHceras about its affinity for Euloplioreras, and the fact

that the manuscript was arranged as now published with Leniicerds and Faralenticeras between

Tepoceran and Eulophoceras.—T. W. S.

'•Neues.Tahrbuch fiirMin., (ieol,, uiid Pal., Bt-il.-Bd. X'l, 1807-98, p. SI, )il. 1, fii;. 9.
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not practicable to say that tliese species are itU-ntical, as supposed by

Gerhardt. The drawings certainly differ iiiaterially. 'i'he sutures are

more like those of ParaJcntkeras tiian iliosc «it' any other genus that I

know. The siphonal saddle is very large, the lirst lateral siiddle has three

long arms, the outer one the shortest and tluf inner one tlic hnigest. The

first lateral lobe is narrow and triiid with long bifid ai-ins. The outer lobes

are narrow also, whereas the saddles are very broad and solid and have

short rounded marginals.

The volutions are dei)ressed, helmet shaped in section, and \ery l)road,

without keels, but have smooth shells with l)road fold-like knobs on the

umbilical shoulders.

PAUALKNTH'KRAS Hyatt.

This is a highly compres.sed involute smooth shell with >uturcs unlike

those of any other known genus except Lenticeras. .Vlthough so compressed

and smooth that it resembles riafi/lrntireras, it is obviously a member of the

same genetic series as Lciificcrds. The excessively elongated and club-

shaped marginals also indicate atHiiity tV)r FAilophoci'ran.

The genus was mentioned in Zittel's Text-book, ('ei)lialo]M>da, ))age

590, and placed in its proper relationship to Ler/ficcras.

The sutures have the same l)ro;id lii'st lateral saddle with three arms,

the shortest next the venter, as in Lnillrrras, iind similar second and third

laterals. All the outlines are also of the genei'al outline according to

Gerhardt's figures.

I fail to recognize au\- special re.semblances 1o tlu- sutures oi' Adiiiioii-

ites diipelforwia d'Orb., whicli lias a type of suture found in CoUopocerus

and its allies.

Only one species is known to me, /'. {Amalthni.s) .sirversl Gerhardt."

KULOITIOCEKAS'' n. gen. Hyatt.

This o-enus is proposed for shells similar to I'Idtiilcnticcnt.s, but the

sutures obviouslv have onl\- two priiici|)al laterals, derived from the primi-

tive first lateral saddle, and only a few broad, auxiliary saddles, the inner

most being extremely broad.

Only one species is positively known at present to be in this genus.

« Neues Jahrbuch fiir Min., Oeol., und Pal., Beil.-Bd. XI, 1897-98, p. 79, pi. 1, fig. 5.

I'EvXocpoi, handsome cre.«t.
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EULOPHOCERAS NATALKNSE 11. isp. Hvatt.

PI. XI. tigs. 2-(!.

This species is founded uj)Oii a tra,gineiit In the collection of the Yale

Museum. It is a bare cast on one .side with the shell preserved on the

opposite, right side, and on venter. Diameter, partly estimated, is 164

mm. (actual diameter 155 mm.). There is no umbilicus, this being practi-

cally sealed up l)y the growth of shell on one side, and is of course very

small, where cleaned -out on the other side. There are faint folds on both

shell and cast. The folds occupy the sides and are not confined to the

outer or inner parts of the lateral surfaces, although more prominent along

the centi'an lateral lines.

The keel is solid in tlie younger stages (PI. XI, figs. 5, 6) and then

becomes apparently hollow. The proof of this is not alisolutely clear, but

in each volution of the section there is a ])artition of shell outside of the

siphuncle. In the vipper tip of the section of the volution next to the last

a partition was also present, but this is apparently a section of the septum

itself, and wliat seemed to be the siphuncle is represented on the right and

above this partition. If this be correct the keel is solid at this age and

remains in this condition in the last volution. The siphuncle is not present

in this last volution, but as in the section of tlie next younger volution

above descriljed the common matrix fills the interior completely and on the

outer exposed edge the sutures run against the solid interior of the thick

deposits of the keel. In the younger whorls the space between the parti-

tion above the siphuncle and the keel is filled, as in the interior of the

siphuncle, by dark transparent calcspar. There is, however, no black layer

present above the siphuncle, as in the Jurassic forms, that have hollow keels.

The sutures are extraordinary. They are so excessively overlapped

that there are two second lateral lobes telescoped into every third one, so

that one has to disentangle the lines of three consecutive sutures in marking-

out this lobe. It becomes necessary, in fact, to infer outlines that can not

be seen, the sutures having in some parts necessarily passed along the

same lines and can not be separated by the eye. The first to third lateral

saddles are broad and have numerous long tongue-shaped marginal saddles.

The fourth lateral saddle is also broad, deeply bifid, the outer arm entire,

the inner bifid. About half of a volution earlier this saddle is much nar-

rower, and is prol^ably still smaller at Aounger stages. Tlie fifth is also a
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l)ro;i(l s;h1(11c, Imt sIkiiMci- tliaii the t'.mrtli and has two arms, tlic outer

bifid, tlif iniuT trilid. 'I'lic sixtli is a long entire i-cninant ot' tlic pi-iniitive

second lateral saildles of the nepioiiic staji'e occu|nin<;' the uiiibilii'us. The

inner part of the outline of this saddle is faintl\- concave, especially where

it crosses the shoulder, l)ut no deiinite lolie is fornie(l. The lateral lobes

ai'e cut np l)y marj^'inals on their eiitiri' outlines. The lirst laterals are

about as long as the short narrow arms of the ventral; the second laterals

are about a third longer and fully twice as broad; the third laterals are

about the same si/e and length as the first laterals; the fourth are shorter

and about the same bivadth; th(^ tifth is narrow and divided by two minute

tongue-like saddles. 'J'liese form a colunm near the und)ilical shotdder of

the cast.

( )n the right side the third lateral or first auxiliary saddle is very

much smaller at the same age, and apparently subdivided with at least one

dividing lobe, giving one more lobe and/ one more saddle on this side. The

fifth is also narrower and has a simple trifid outline. The remaining

saddles and lobes also diff"er, and in fact this side of this specimen might

be descrilied as Ijelonging to a distinct s})ecies. The first and second

laterals are larger and the marginals fewer in tnxmber, but the jirincipal

difi^erence lies in the second or ])riraitive lateral lolje. This is bifid, divided

by one very large median marginal saddle. There are, however, but two

principal lateral saddles on both sides.

The outlines of these sutures are entirely distinct from those of any

species of SpJienodiscus. The bodies of the saddles are solid and the

complicated outlines are made by the ontgrowtli of long tongue-like

marginals, the lobes being divided'in the same way. The only suture so

far figured having a similar outline is that of Tegoceras mosense.

The ventral lobe is very broad, the outline sinuous, the center

occupied by a small lobe divided ])y a sharp miinite saddle. There are

two arms to the ventral lobe, short, uari'ovv, and bifid, and parallel with the

venter. These are quite different froiu the usual spreading arms of this

lobe in Sphenodiscus and Coilopoceras. The auxiliary saddles are even

more distinct as described above and together with the nund^er of the

principal lateral saddles show that we are dealing with a species that can

not lie included in Sjihcnodiscit.s nor in Coilupoceyas.

Locality: Port Natal, South Africa.

A()c: Upper Cretaceous.



88 pseudoceratitp:r of the cretaceous.

COILOPOCERATID^E Hyatt.

This includes geuera having- the primitive first lateral sncldles far more

variable in det'elopment than in Sphenodiscidse. Aronerrnis has only one

long deei^ly divided first lateral. Platylenticeras and CoUopoceras liave

three according- to the method of reckoning ado^ited below, bnt the

elements are the same as in Aconeceras. Aconeceras, Styracoccras, and

Platylenticeras probably have solid keels, although there ai-e no f)bservations

on this point tliat can be quoted.

The develojjinent and adult form of Styracoeeras indicate that the

more primitive forms of this family had truncated venters with keels and

lateral tubercles, and were similar in external aspect to Buchiccras.

CoUopoceras has a hollow keel. The sutures and develoj^ment at first

seem to place it in tlie same group with 8])henodiscus, but the two princijjal

lateral saddles, the median lateral lobe (second lateral lobe) with long

tongue-shaped marginal saddles, and the aspect of the auxiliaries in the

young indicate association in the same family with Aconeceras.

These remarks show that while these g-enera are sufficienth- distinct,

their association in a group together is made more to call attention to

certain suggestive similarities than with any idea that they realh- lielong

together exactly as described below.

The evidence that this family was directly derived from Phylloceras or

some similar form rests upon the general outlines of the saddles, which are

phylliform, especially in the neighborhood of the umbilici, and the widely

spreading- and jjcculiar lobes. The dorsal sutures are as usual less changed

than the external inflections and these have almost exclusively phylliform

outlines like those of Phylloceratida. The antisijjlional lins a long- narrow

form with a bifid end and although it is serrated or slightly ln-;nirliino- nnd

not so simple as in Phylloceras, it has a similar form.

As mentioned in the generic description of Aconeceras tlie sutni-es of

A. nisum make a nearer approach to those of Phylloceras than any other

genera of this group or any others except the Sphenodiscidai."

PLATYLENTICERAS Hyatt.

This genus was mentioned in Zittel's Text-book, page 590, liy the author

and the type given was the same species cited below. The sutures are

" The maniiscript of this last paragraph bears an interrogation mark on the margin.—T. W. S.
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similar to those ot" CnUdpaci-yds \m\ iirc still iiiorc like tliosc Stiiracocera^s

baJdiiri. The siphonal saddles are small and hitid in these two genera.

The small first lateral lobes niav he reckoned either as mere mar<>-inals in

this <i-eniis dividinji' the first lateral saddles e(|iiallv or as true first laterals.

The two small saddles cominii' next to these resemble the con't'spondiny'

saddles in ('oilojwct'ias. ridii;- in his Die (Jephalopodenfanna der Teschener

iind Grodischter Sehichtru" figures several species menti(med below, one of

which has a rounded veutt'r with the usual smooth sides and (diaracteristic

sutures of this yenus. Ihliji- takes the same position that has been here

independently assumed, namely, that the siitiu'es are similar t() those of Styr.

halduri (Keyserling), and tliat the affinity of this genus for Mojsisovicsla

is shown by the development of one of his species which has a rounded

venter until a late stag'e. The sutures and the affinities of this fossil for

P. Iicfi'niplcitntiii show that this is a prolonged, inunatnre, or arrested condi-

tion of ontogenic development, and therefoi'e an indication of remote rather

than proximate derivation from Mojsisovicsia, whose sutures are widely

different. The section of /'. ht'trroplrnrum given by Struckmann'' shows that

tlie transition from a rounded to an acute ventt'r probably takes place

directly at a comparatively early stage, as might be imagined after study

ing the ontogeny of /'. pseudofircmanum. This fact shows that the resem-

blances of the sutures with those of Sfi/racoceras have no genetic significance

because the extraordinary and complex ontogeny of that genus indicates

very distinct affinities.

Platylenticeras HETEROPi.EURUM (Neumayr and Uhlig).

O.njnotici'riia Iirtrfoph-uruui Ncuniayr and Clilig, iSSl, Paiivontojii-., WA. XXVII.
pi. l-j, figs. 1, "2.

This s])ecies has smooth compressed volutions but the in^olution is not

sufficient to cover the sitles and the mnbilici are quite large. The keel is

acute and so far as can be seen in the figures is apparently solid. The

sutures as drawn by the authors cited are not at all like those of true O.rjiuo-

ticeras, wdiich have oidy one first lateral saddle, but are similar to those of

Sti/racoceras halduri, as stated above. It is not practicable to determine

«Denkscli. K. Akad. Wiss., Wien, Vol. LXXII, 1901.

''Jahrb. K. preuss. gool. Lande.«anpt,alt, 1SS9, p. 71, pi. 11.
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whether Ammonites heteropleurus Stnickmaiin" and Am)ii. gevriUaniis Dunker,*

which were found partly in the same locahties in north Germany, are

identical or not, but they are probably the same.

Locality: Near Spi'inge, Hanover.

Age : Neocomian.

Platylenticeras pseudograsianum (Uldig-).

Oxynoiiceras pseudogra.nain/hi Uhho-, I'.tol, Denksch. K. Akad. Wiss., Wien, Vol.

LXXII. p. 25, pi. 2.

This is a really discoidal shell with a much larger umbilicus than other

species of this g'enus, and therefore making a nearer approach to the radical

form of Mojsisovicsia, but it has on the other hand the characteristic sutures

of the P. he.teropleurimi type; that it should have a rounder venter until a

late stage is quite consistent with its noninvolute discoidal aspect."

Locality: Nieder-Lischna.

Age: Valangian (Lower Neocomian).

Platylenticeras gevrilianum (d'Orbigny).

Amnion tti s gevrilianux A'Ovhigwy, 1841), Terr. Cretace, pi. 43.

This species was noted by Neumayr and Ulilig, in their Ammonitiden

aus den Hilsbildungen, as having similar sutures and similar external char-

acters to Platylenticeras hetero^yleurum, which is, however, in my opinion

quite distinct. Aeoneceras nisuni was also cited by them as an ally, but this

has only one principal first lateral and the resemblances exist only in the

external characters. Amm. marcousanus, also cited bv them as an ally, has

only one large bifid first lateral and has a depressed rounded volution and

tubercles like Pachydiscus.

Age: Aptian.

"Jahrb. K. preuss. geol. Landesanstalt, 1889, p. 71, pi. 11, figs. 3, 4.

(-Palwontogr., Vol. I, 1851, p. 324, pi. 41, figs. 21-24.

""The other species mentioned and figured by Uhlig are not named. They are closer to the

invohite character of P. heteropleurum, but one of these, Oxyn. cf. heteruplenrum, pi. 2, fig. 2, lias three

principal saddles instead of two and is considerably less involute than that species.
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COILOPOCERAS" 11. o-en. Hyatt.

This g-enus iiiclud'is species formerly associated with Sphenodiscus,

wliich, however, diiier so that they are easily separated. The development

and form are closely similar; that is to say, tlie shell develops directly

from the rounded iie]>ionic \-olutioiis into a helmet-shaped whorl in section

having subacute venter wliich Ix-coraes more acute with age. In the three

foi'iiis described below in tlie neanic and adult stages, the volutions are

somewhat less compressed than in species of Sphcnodiscus, but this is jjrob-

ablv only a specific character.

The sutures ditfer in Inning broad first lateral saddles with a peculiar

large internal arm or marginal saddle, and the first and second laterals, when

the second are present, are narrow and ver^• distinct from the first laterals

on the outer side and the first large auxiliary saddles on the inner side.

There are but two secondary lateral saddles, the first and second, derived

from the division of the primitive first laterals in C. colleti, the type of the

genus, but this form is in an early ephebic substage and the aspect of C.

novimexicanum at a somewhat older stage shows that there is an apjiroxima-

tion to the trisellate condition. This trisellate or placenticeran aspect of

the principal or first outer saddles, derived from the division of the primi-

tive first lateral saddles, is still more marked in C. sjjringeri. The hollow

keel is remarkably distinct. When the shell is removed, the giphuncle is

covered only with a very thin layer of the fossilizing sediment, and this

organ is apt to be exposed on the casts and is often absent in more or less

worn specimens, leaving the venter deeply channeled. This last accident

is of rare occurrence among forms with solid keels. The siphuncle is also

larger and thicker walled than in Sphenodiscus.

CoiLOPOCERAS COLLETI 11. sp. Hyatt.

PI. X, tig-s. 5-21: PI. XI. tig. 1.

This species is easily distinguished b}' comparison with its nearest

affine, Coilopoceras novimexicanum. It has stouter volutions, a more open

umbilicus, the venter is blunter, and in the young, at any rate, it has larger,

stouter fold-like costa>, one long one reaching to the umbilical shoulder,

aKoiXootro^, hollow.
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and an alternating- shorter one. This last series disappears in the last part

of the outer volution of the specimen described, leaving a series of single

costa3. These may perhaps be obsolete or obsolescent in older specimens.

I'liere is a decided aspect of liifurcation in the earliest stage observed when

from line of involution to venter the cast of tlie volution is 15 to 20 mm.,

but there are no tubercles. The whole diameter of this cast is 67 mm.

The outer volutioii at largest end from line of involution to venter is 37 mm.;

without the shell the umbilicus is 7 nnn. on one side and 8 mm. on the

other side; with the shell it would be 5 mm. on one side and G nan. on the

other. The greatest transverse diameter is about one-third of lateral zone

distant from umbilicus and is for thickest part 18 mm., and opposite, cor-

responding to ventro-dorsal diameter above given, it is 11 mm., both

measurements being between the costte. The costse are more prominent on

the middle and inner parts of the sides than on the outer, and broaden

out toward the venter, disappearing near the solid edge somewhat abruptly

on the younger parts and more gradually along the older part of this

volution.

The first lateral saddles are Ijroad and short trifid on the right side,

Avith a small outer marginal saddle and qundritid on the side figured (PI.

X, fig. 7), with an inner accessor}- large marginal saddle de|)endent on the

first laterals. The second laterals are single, short, but slender saddles,

with pliA-lliform bases, which are only slightly indented at the age observed.

The third laterals are only about a third longer than these, and, although

overlapping, are easily separated. The outlines are irregular and deeply

indented by two marginal lobes and other accessory lobes. The fourth and

fifth laterals are pliylliform, with the bases indented by a number of

marginal lobes, apparently entire and small. The sixth and seventh laterals

are fainth^ trifid. The almost entire aspect of these saddles is due to slight

abrasion. On the youngest part of this volution (TPl. X, fig. 9) all of the

saddles are entire except first to third, the cast here being- 16.5 mm. in

breadth from line of involution to venter; the outlines are perfect.

The ventral saddles are more like those of Siihenodiscus than in

novimexicanum, and have rounded marginal saddles at the inner angles.

The first lateral lobes are of about the same length as the arms of the

ventral lobe, both of them trifid and with accessory marginal lobes orad of

these. The second laterals are the deepest lobes, and represent the primitive
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lateral. Tiicy arc liilid and alxnit twice as loiio- as tiic third, the arms and

sides l)cin<:' cut uji hy marginals. The reniaininL;- lobes ai'e nari'ow as

(•oni])ared with the saddles, and irreiiularlv denticulated. 1 could not tell

whether they were of the tritid or bitid type, or both mixed. There were

eight h)bes, the line of involution l)emg occupied by a saddle.

The venter is capped 1)\- a hollow keel, as in iiorunrjiraiium, and in this

species then^ is the plug, the dark laver. and an inner-shell hiver, upon

wliich the ventral saddles and lobes abut.

The sutures are more like those of noriinc.rucuiitiii than an\- other

species, and I at fii-st considered this to be the young of that species; but the

(hfli'i'rence in these and in the external characters at the same age are far too

marked.

The saddles and lolx's are all shortei' than in iiorimexicanuiii and

overlap a trifle only from the fourth lateral to the umbilicus. Thev are

also much less complicated in outline or less cut into 1)\ marginal lobes, and

less distinctly phylliform.

The young in .section, so far as seen, showecl the same general

development as in Sphenodiscus, but the division of the primitive first laterals

took place early in the neanic stage.

The figures (PI. X, figs. 10-21) give the stages as far as these could

be studied. The protoconch is stout and slightly scaphitoid or irregular in

shape, like many other Cretaceous forms The second suture had a minute

siphonal saddle that was distinctly seen by a side light. Fig. 11 shows

the deepening of the antisiphonal and the beginning of the two first doi'sal

saddles on the first quarter of the second volution. Fig. 11a shows the

lengthening of the antisiphonal, the incoming of two saddles and the

beginning of a third on the dorsum, the incipient stages of division of

the primitive second lateral into foui" saddles of the auxiliarv system and

the arising of the second lateral saddle on the inner side of the primitive

first lateral saddle. Fig. 12 shows the progressive lengthening of the

antisiphonal, the presence of a third ])air of fully developed saddles on the

dorsum, the division ot the primitive second lateral into four, the definite

separation of the second lateral saddle, and the incipient stage of the great

inner branch of the first lateral saddle; also the first appearance of tlie

smaller mar^'inals on the outer side of the base of the same
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Tliis specimen, therefore, affords clear ideas of the mode of development

of the full-grown sutures in this form and also in the g-roup to •which it

belongs.

Locality: Near Carthage, N. Mex.

Age: Colorado grouj), l^pper Cretaceous.

COILOPOCERAS NOVIMEXICANUM U. sp. Hyatt.

PI. X. figs. 1-i.

This species appears to be more like Sphenodiscus lenticularis Meek

than any other at first sight, but the sutui-es and other characters are so

dissimilar that this impression is easily corrected.

The cast in hand is 93 nun. in diameter and, allowing for siphuncle on

one side and crests on both sides, it wouLl lie, when perfect, ab()ut 96 mm.

The transverse diameter of the outer volution is 56 mm., the umbilicus is

about 1.5 mm., and the outer volution beloAV on same line is 34 mm. without

siphuncle and crest, which would make it with both about 35.5 mm. The

transverse diameter, about the middle of the lateral zone, is 23 mm. for the

largest, oldest part of the volution and 15 mm. for the smaller, yoianger

part opposite this. The latter had the shell on both sides, and deducting

this it would be 14 mm.

While the form and aspect were the same as in most other species of

this genus, it has very faint fold-like costa? on the outer part of the last half

of the outer volution and more decided and more fold-like costations upon

the younger portion and on first quarter of the exposed volution; these la.st

reach to the umbilical shoulder.

The venter is subacute, with blunted, narrow crest, and on either side

of this lateral z(3nes are slightly concave on the entire outer volution. The

shell vaulted over a clear space above the siphuncle, the hollow keel, and

this was filled bv clear, crystalline limestone different from the matrix,

and there was a black layer over the siphuncle. Farther out a part of the

black layer was found to consist of black dendritic oxide of iron. The

sutures are equally peculiar. Upon closer examination it is seen that the

resemblances to Placenticeras are due to the small size of marginal saddles,

the solidity of the fourth lateral saddles and the greater complication of

the smaller saddles tlian iu Sphenodisrus. There are, however, but two
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secondai-y latcr;il saddles, altlimii^li the deep division and Icnytli oi' tlie

imuT hraiH'li ot'llie first lati'i-als make apparcntlv tlirec- saddles. The outer

branch ot the tirst lateral saddles is narrow, lon<i, much cut up lix' marginal

lobes, bifid, and has phylliforni elonoated uiar<i-inal saddles. Thex- sli<ihtly

overlap the branches of the ventral lobe, e\cej)t in the two sutures liL;ure(l.

A lai'p-e niarp-inal sj^riiigs from their orad parts inward, toruiinp- a narrow

saddle with phylliforni single base, undivided on the voun<.;cr paits of the

volution and Ijeg'inniuf^- to have a small lobe on outer side in older parts

of same. I'hese are much long-er than in colletl, are attenuated and cut

into liy marg-inal lobes, and would usualK' be connteil as the second laterals.

They do not reach to the next sutures and are separated b^- bare s|)aces

from the outlines of the second lateral lobes. The pointed aspect of the

marg-iuals is noted in PI. X, fiy. 4, but the slightest abrasion would obliterate

such marks and make all the marginals ap])ear to be round('(l, as thev did

to me at first.

The second laterals are nearly all on a level wdtli these inner branches

of the first and have solid elong'ated bases, which are cut into only by
small [xiinted marginal lobes and consequently sul)})liylliform, but apicad of

these there are on each saddle two ])rojecting phylliforni liranches. The

third laterals, first auxiliaries, are fully one-tliird longer than the second

and broad and solid throughout; the apical openings are not contracted,

their marginal saddles and lobes being small and short. The extraordinary

length of these saddles causes them to overlap the inner outlines of the

third lateral lobe so much that one is apt, unless aware of this, to confuse

two sutures and consider this saddle short and broad. The remaining

saddles decrease in length to the umbilicus. The fourth are like the

third in aspect; the fifth are slender, phylliforni, and bifid; the sixth are

slender, single, and phylliforni; the seventli less elongated, less slender, but

phylliforni, and near the uml)ilical shoulders. On the umliilical z(me there

are two rows of saddles visible on the last part of the outer volution, having

still the rounded phylliforni bases of the Sphenodiscus type. The siphonal

saddles are quite distinct, larger and more prominent and uidike those of

any other allied species.

The ventral lobe is siniilai- to that o^ S2iJie)io(liscus Icntieiilaris, but has

spreading trifid ;u'ms. The first and second lateral lobes are narrow. The

first is decidedly bifid, the second is but a shade longer than the first, and



96 PSFATDOCERATITES OF THE CRETACEOUS.

the sutures liiU'e to be perfect to see this clearly. The third is about

one-half the length of the second, and from this one the decrease in length

is gradual to the lines of involution. The third, fourth, and fifth lateral

lobes are broader in jn'oportion and con-elate with the forms of the

accompanying saddles. There are eight lobes and nine saddles on the

oldest parts of this volution, the seventh lobe being on the umbilical

shoulder.

The septa are concave along the median plane, being convex only at

the ventral and antisiphonal lobes. The large third saddles, the first of

the auxiliai-y series, correspond to the first pair of dorsals and are connected

with them so that the number of saddles on the dorsum is the same as the

number of lateral saddles, or six, exclusive of the saddle on the line of

involution. The details of their curves could not be seen.

Loia/iti/: Near Carthage, N. Mex.

Aye: Colorado group. Upper Cretaceous.

CoiLOPOCERAS SPRINGERI U. sp. Hyatt.

PI. XII. tigs. 1-3.

This superb specimen, presented to the Museum of Com))arative

Zoology by Frank Sjiringer, of Las Vegas, the well-known student of

crinoids, appears to have characters so distinct that they can not be

accounted for by the extreme size and age of this specimen. It' is 400

mm. in diameter. The last part of outer volution from lines of involution

to venter, which is slightly truncated by abrasion, is 22o mm., and half of

a volution younger it is 196 mm. This, judging from thickness of the shell

on younger part (.5 mm.) and siphuncle at this part 7 mm. in diameter, has

lost 12 to 15 mm., and to this must be added shell in the umbilicus, which

was 5 mm. At the last part of the second quarter of this volution, where

sutures were studied, the volution was 195 mm. in breadth; the allowance

of 5 mm. for shell on venter and of 3 mm. for shell in umbilicus makes the

volution when complete 203 mm. The actual measure of same diameter

near beginning of first quarter, which was entirely covered by shell, was

149 mm. The inner layer of the shell was not present in umbilicus and

probably added 2 nnu. to this measurement.

There is only a small iiai-t of the living chamlier left on this large
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specimen, ami its original K'ligtli is not clcarK' indicate"! 1)\' anv marks on

the exposed volntion. The shell is only partly preserved, hut it is suHicient

to enable one to state that there are no tul)ercles nor ilistinct cost;e oil

either shell or cast.

The venter is subacute and appeai-ed at first to be solid, but close

examination showed a small core of light-colored filling and a fine darker

layer between this and the large siphunde. The small size of the core was

due to the great age of the specimen, and probably at a still older age the

keel was entirely solid. The last part of exjjosed volution is obviously in

the extreme gerontic stage, since the line of involution has retreated consid-

erably from the previous normal line of involution, beginning its departure

on the first quarter and thus greatly enlarging the diameter of the und)ilical

opening. The diameter of widest part is 4t» nun. without the shell; with

the shell it was S nun. less, whereas that of the opening in next inner

volution was only 10 mm. with the shell on. The oldest sutures were

closer together, and, like the decrease of involution, indicated that the

specimen was outgrown ; but these did not show the extreme degeneration

sometimes found at the end of the paragerontic substage. The sutures on

last half of the exposed volution were not in good condition and those

described below were about the middle of the volution, or in what I took to

be the raetagerontic substage. The sutiu-es were at this time sejiarated by

a good interval, the first overlapping being l^etween the fourth saddles and

the inner side of the third lobes. The next overlaj^ping was between the

seventh saddles and continued thence to umbilicus. The first lateral saddle

on left side is very broad and of the trifid type, and the marginal saddles

elongated and phylliform in outline. It has an inner branch which is

phylliform, and although it might be reckoned as the second lateral, is only

a marginal, as in other forms of this genus. The corresponding marginal

in novimexicanum is smaller, and is not at all likel}' to be mistaken for a

second lateral saddle.

The second is somewhat larger and less phylliform than this branch of

the first lateral, but has similar characters. The third is still longer and

larger and has lost more of its phylliform aspect thi-ough the development

of the long marginal lobes. The fourth saddle is very long and large,

rising above the level of the first laterals, and is deeply cut and

unsymmetrically trifid, each branch being subdivided except the central
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one. The remaining saddles are very short, broad, and more or less

phylliform. Tlie fifth is entire with exception of minute marginals; the

sixth is trifid without secondary marginals; the seventh and eighth are

unsymmetricallv bifid; the ninth and tenth are entire and phylliform. The

eleventh saddle passes across the lines of involution and forms the seventh

saddle of the dorsum. The corresponding saddles on the right side are

quite distinct in detail, but of the same number and similar in general

aspect. However, the fifth and sixth laterals are unsymmetrically trifid

with secondary marginals, showing that they were on the road to the

quadrifid type," and the seventh is bifid. The remaining saddles are shown

on the same side at an older stage. The eighth, ninth, and tenth were

phvUiform and entire; the eleventh was entire, and situated on the line of

involution. The lobes on the left side wei-e as follows: The first laterals

were merely marginals on the first lateral saddles, the first corresponding to

the first saddle, as reckoned above, the second and third jirogressively

deeper. The third, although it was apparently trifid in type, was

subdivided by a very long, slender, and peculiar marginal saddle coming

from opening of fifth lateral saddles. The fourth, fifth, sixth, and seventh

laterals were broad at the tops and had pointed small marginals as in some

other more primitive species. The eighth, ninth, and tenth had more

unequal serrations and were narrow at the tops.

The adult sutures were exposed on an inner volution and exhibited, as

I anticipated, more overlapping than in the gerontic stage, owing to the

greater length and, development of the second and third lateral saddles.

This is an instructive case because, as a rule, the overlapping is greater in

the gerontic stage than in the ephebic. In the extreme gerontic stage,

when the decrease in length of tlie saddles and lobes is greatest, the

approximation of sutures causes overlapping, notwithstanding this decrease.

But in a prolonged gerontic stage the relative decrease in length of lobes

and saddles may sometimes, as in this case, where septa are not much closer,

cause sutures to appear wider apart than in the ephebic stage.

The adult sutures had very much the same outlines as in the gerontic

stage described above, but there was a slight overlapping along the entire

suture.

" This shows a variation between the two sides that is interesting, and it must also be noted that

there is a slight overlapping on this side, owing to the greater length of the fifth and sixth saddles.
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Tlicro were rlircc ])riiici]ial latunil Iudu.s and tliu third was the reiimuiit

ot'tlic primitive lateral li«l)c.

The (hirsal sutures were seen in the f>'eroiitic stage and a partly restored

outline of the antisiphonal is <;-iven in PI. XII, fij^-. 3. Tlie rioht outline and

the end of the lobe are restoreil The./ixtrenie liiiid end of this lul)e was,

however, seen from below. The first dorsal saddle was (dearly seen but

was apparently abrailed like the antisiphonal, and the remaining- saddles

were seen, but not in such connection as to make a drawing' desirable.

They correspond in nutlines to the opposite lobes and saddles of the aux-

iliary series, being entire and plivlliform near the lines of involution and

trifid near the first pair of dorsals. The lobes also are digitated like their

opposite compainons of the auxiliar\" series. There are six pairs of saddles,

with a seventh continuous witli the eleventh outer saddles, and six pairs of

lobes, the antisiphonal making the thirteenth lobe on the ilorsum.

Locality: Rit du Plain, Colfax Countv, N. Mex.

Afif: Colorado group. Upper Cretaceous.

CoiLOPocERAs REguiEXiAXUM (d'( )rbigny).

Ammonites re'ptien ia?) '/< d'Ovhigny, 1840. Ten-. ('i('t;nt'. [A. '.»H.

The suture given b}- d'( )rbigny has a large first lateral, but it is narrow,

long, and l)ifid, with a third arm on the external side. The two next saddles

have the relations connnon in this genus, the second being hardly distin-

guishable as an independent saddle, narrow, phylliform and bifid, while the

third, which is larg-e enough to be ranked as an independent saddle, is

narrow, phylliform, and trifid. The auxiliary series has the broad complex

saddle to begin with, reckoned in these descriptions as the foui-th lateral,

and the remaining saddles have the usual phylliform bases, all that are

drawn, four in number, being bifid.

The outlines approximate more nearly to those of the phylloceran group

like Aconeceras nisum. The siphonal saddle, if correctly drawn, is iuterme

diate in aspect between the broad ventrals of other species of this genus

and those of such forms as Platylenticeras heteropleurum, with naiTower

siphonals.

Locality: Uchaux, France.

Aye: Turonian.
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CoiLOPOCERAS ? GROSSOuvREi 11. sj). Hyatt.

PI. XII. tig. 7.

S2)he>iodiscu8 7'ef^uie?iH}rossoaYve, 1893. Ammonite.s Craie superieure, p. 1-tl, tig. 59.

The suture and descriptiou given by Grossouvre of his French species

and the one figaired by d'Orbigny as Ammonites reqidenianus, although

quoted as identical by him, are very difiFei'eut. There are distinctly three

principal lateral saddles in Grossouvre's figure, but the first is large, long,

and trifid instead of" being narrow, long, and bifid; the second is really an

enlarged branch of the first saddle and still entire, wliile the third is bifid and

much larger than in true reqnieni, according to d'(Jrbignv's figure. This

s])ecies may be one of the hollow-keeled group, a suggestion that is further

supported by the aspect of the auxiliary saddles and lobes. In order to call

attention to these points I have placed a question after the generic name.

Locality: Near Tours, France.

Age: Turonian.

ACONECERAS" n. gen. Hyatt.

The single species here refeiTed to this genus has sutures more like

those of C-retaceous forms of Phylloceratida than anj* others of this group.

These are combined with a highly involute compressed .shell having an

ax-like acute venter like a species of Eulojyhoceras. The ventral saddle, as

figured by dXJrbigny, is broad and similar to that of CoUopoceras; the first

lateral and the other saddles are deeply divided and broader than in the

Phj'lloceratida and certainly show approximation to those of the Coilopo-

ceratidae. I have therefore referred the form to this family, and it appears

to strengthen tlie opinion that the Coilopoceratida? were derived from the

Phylloceratida?.

AcoNECERA.s nisi:m (d'Orbigiiy).

PI. XII. tigs. 4-6.

Ainmonltes nisut d'Orbigny. ISiO. Terr. Cretace. pi. 55.

This figure is copied from d'(_)rbignv because it gives what apjiears to

be an important link in the evidence that the group to which it is referred

is correctly referred to the Phylloceratida.''

Age: Neocomian.

« Akovt/, a whetstone.

''The two pages of maniLscript bearing these notes on Aconereros were out of place, lying at the

top of one of the two bundles of manuscript, and just liefore the generic name is the penciled note,
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COSMOCER^TID^^.
VASCOCKIJAS Chufnir."

This g-enu8, thanks to tlic icseaiThes of Choffat/ can now perhaps he

assigned to its ])i-()per <ir. Ml] 1. In my oha))tev on Cepludopods in /ittcl's

Text-book 1 placcil it witli a (pu stion mark in tlie Acanth()fC'rati(hi'. It is

apparently a gronp of \ci-y liroad c. inmate shcdls having in tlic yonng-

adolescent stage of some ]irimitivf forms (ex. T. sHhroHciliatHw, C'hotil'at)

three rows of tul)erch*s, which are often large nodes on casts. The section

is essentially helmet shaped at this age, the nnd)ilical zones very al)rnpt,

and the diameter tlirongh the niid)ilical shonlders mnch greater than tliat

throngh the ventrodateral angles. The absence of a keel and the roundcnl

\e'ntral zone, interrn))ted by costa' in .some forms, are characteristi(:s that,

together with the lateral nodes and section, are similar to the \i>nng .stages

of Coronitfs and the discoidal forms ui Hoplites that have similar coronate

3'onng with a line of large nodes. Tlie sntures liave remarkabh- Ijroad first

lateral saddles and ventral lobes that are similar to those of some species of

Hfui^ia and Jfefoicoreras. These and the other characters indicate that this

genus may have had relations to t\pical l'ulc]ielliid;e similar to tiiose that

"Belongs with the Desmocenis group." It seems probable, therefore, that Professor Hyatt had
changed his opinion concerning the relationship of the genus, but as he had arranged figures of it on
the plate in connection with figures of Coilopoceras, it is thought best to print the manuscript as

written. Tlie statement that "the group * * * is correctly referred to the Phylloceratida" is

evidently in conflict with the general note on the Mammitida, which is made to include the Coilopo-

ceratidie and many other families. 1 have not been able to determine which of these views was last

held by Professor Hyatt, but the arrangement of the manuscript gave the impression that .Iconeeeras

was removed from Coilopocerati<I;e as the result of later studies and that much of the evidence for the

relationship of the family with Phylloceratida was thus removed. —T. W. 8.

" In the manuscript a sheet is inserted just before Vfiscoccras with the heading "Cosmoceratida,"
followed by "In family description notice resemblance of form to .\spidoc. of Jura as more remote
than to Clielonicerns of the Cretacic." Anotlier memorandimi bears pencil-sketch copies of

d'Orbigny's figures of Amnwiiiies roijerianns (Pal. Fr. Terr. Oct., I, pi. 112, tigs. 3, 4) labeled

Cheloniceras royerianu.s, indicating that he had probably selected this species as the type of a new
genus. It is inferred from this that he had referred Wtscoceras to the Cosmoceratida, and that he
intended to name and describe a new family to include this genus and possibly Tobjpeceras. But did

he also intend to put Coilopoceratidic, Pulchelliidic, and all the families that follow in the Cosmoce-
ratida? I can see no evidence of it, except in the arrangement of the manuscript and the absence from

it of other super-family names. Certainly no justification for it can be found in the definition given

by Professor Hyatt in Zittel's Text-liook. In the plates I ((.scoccro.i follows Coilopoceratidjc, and I

have changed the arrangement of the manuscript sheets as found so that the descriptions follow in the

same order, believing that this is a more natural order an<l that it represents Professor Hyatt's latest

views, as the last work he did was the mounting of these drawings in plates.—T. W. S.

''FauneCn't. dn Portugal.
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highly coronate forms Hke Eri/nmoceras in the Inferior Oolite have to true

Stqjheoceras, but until the }'oung are known there can be no certainty in

siich conclusions.

The similarity of this genus to Olcosteplianus is very close indeed. The

costa? on the venter of that genus are, however, not so fold-like, and the nodes

on the umbilical shoulders are correspondingly smaller and more numerous.

The sutures in Olcostephanus are nuicli mcire complex in outline, and there

are fewer saddles and lobes.

The coronate form of the volutions and deep open umbilici retained in

some uutuberculated shells have a certain remote resemblance to some

forms of Pachydiscus, but, so far as I know, none of these, nor any species

of Cretaceous Ammouitina^, have volutions so excessivel}' depressed and so

similar to the Stepheoceratldfe of the Jura and some Goniatitina^ of the

Carboniferous.

The living chamber is full three-fourths of a volution in length. Lat-

eral zones do not exist, the umbilical zones being abrupt and the umbilical

shoulders on the lateral edges of the venter.

The only form in the Cretaceous that is similar to this is in the young

of Ciabhloceras hatesi (Gabb). This last has a similar coronate form ^'\'ith-

out any lateral zones throughout the neanic stage, but the sutures show

this to belong to a different suborder, the Leptocampyli, with which it also

agrees in the aspect of tlie shell and the characters of the adults.

The sutures have very peculiar broad, short ventral lobes and first

lateral lobes. There is but one broad principal lateral saddle, with coarse

marginal saddles; the lobes and saddles are annnonitic—that is, completely

margined h\ small lobes and saddles. White's figure has the sutures very

imperfect and much worn away, but shows the orad trend of the auxiliaries.

It is also defective in regard to the first auxiliary saddle. This is a well-

defined and very broad saddle, smaller than the first lateral, but otherwise

resembling it. The sutures are considerably worn away in the specimen

figured, but the preservation is better than in White's fossil. The differences

in the sutures and form from its assumed congeneric associates in the Pul-

chellida^ can be accounted for if it is assumed that this genus is in its

principal characteristics an arrested development of the coronate form of

the early stages, as stated in the introduction to this paper.
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Vascocekas haktti (Ihatt)

I'l. XIV. ti--. It;.

Ceratites hartti! YixAti, 18Tn, (Jcol. iiml I'liys. (it-oj^-. Hnizil. j). :«(;.

BuchicerM Imrtti! Hyatt, 1875, Vvoc. Bo.ston Soc-. Nat. Hist., Vol. XVH. p. 37ti.

^»«mo?wtev /(«»•«// "White, 1888, Arch. Mu.s. Nac. Brazil, Vol. Nil. pi. !'•.

Vascocer(ii< ? Jiarffi! Choti'at, 1898, Faune C'ret. du Port.. \'ol. I. :id .scries, pi. l:;.

This fine fossil was received from Prof. J. C. Braimer, and was collected

by him not far from the locality of White's fossil of the same species. It is

a cast, the diameter of tlie wliole is 175 mm., the transverse diameter of the

last volution is 124 mm. The form and general aspect is ahoiit the same

as in AVhite's figure; living- cliainberof tlie same lengtli—three-fourths of a

volution—and also other external characters and sutures are as described in

remarks upon the genus; the iinier volutions could not be exposed. Tliere

is not the slightest fragment of shell upon tliis cast, but there are the

remains of the cemented valves of two or three ostreaus. With reference to

these I again reiterate the opinions expressed with reference to Hartt's and

White's specimens. This cast must, like these, have been a fossil at the

time the ostreaus were building their shells, since their valves are attached

to the surface of the cast and fit into the irregularities produced by abrasion

before thev l)egan to grow on its exposed surface. It was not a mend)er of

the fauna in which they were found, but came from some earlier strata.

Locality: Province Sergipe, Hrazil.

Age: Cenomanian ?

T0LYPECI:RAS" n. gen. Hyatt.

Tlie curious species upon which this is founded, Tolypeceras (^Annii.)

marcousainini, described and figured by Pictet and Campiche in their Ter-

rains Cretaces de St. Croix, is re])reseuted in the collections of Museum of

Comparative Zoology by a fragment collected l)y Jules j\Iarcou, near

Nozervv, in Switzerland. This is, however, sutKciuut to enalde me to see

that the sutures of a somewhat younger stage than those figured by Pictet

and Campiche are of tli'^ same type as those of Lenticeras, but with .shorter

marginals. The first lateral saddle is broad and solid and the other saddles

are also broad and not deeply cut into. The outer volution is 22 mm. in

" ToXvjij/, a lump.
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diameter tlirovigli the mesal plane and 20 mm. at the broadest part between

the nodes. The next younge.st vohition is 9 mm. in ventrodorsal diameter

and 9 nnn. broad.

BARROISICERAS Grossonvre."

According- to Grossouvre's and Redtenbacher's figures this genus evi-

dentlj' has smooth, compressed young, with a continuous keel. Grossouvre

shows some forms intermediate between those of his involute haberfellneri

and tlie very discoidal ones figured by Redtenbacher. It is very obvious

that these have no affinities with Tissotia, unless it may be through the

similarity of the young. The young in this and in Tissotki suggests affinity

with the so-called Oxynoticeras oi the Cretaceous figured b)^ Neumayer.

Apparently the young figured by Redtenbacher is more involute than at

later ages.

The metanior})hoses seem to be (1) entire keel, sides smooth, venter

acute, and form involute; (2) costated with entire keel; (3) tuberculated

and costated and keel broken up into tubercles by crossing of venter Ijy

costse; (4) continuous keel again. (See Redtenbacher, Am. Piion., Abhandl-

K.-k. geol. Reichsanstalt, Vol. V, 1873, pi. 23, fig. 3 h, d.)

This group, so fully described by Grossouvre, contains an excellent

series of forms which he largely includes under the single name of B. haber-

fellneri. According to the mode of classification followed in these pages, the

great differences in form and other characters, including corresponding differ-

ences of development between his B. haherfellneri var. harlei and var. des-

moulinsi, indicate distinct species wideh^ removed from each other. It

makes no difference in following out this method whether these are

obviously connected by intermediate forms or not, the sole criterion Ijeing

whether the species differ in their form, involution, and other characters

sufficiently to be an-anged in a natural series which can be shown to be

parallel or partly parallel with other generic groups about which there is

more complete information.

"This genus is referred to Mammitidss in Hyatt's chapter in Zittel's Text-book, while in the

original oopy of the jjresent manuscript, prepared in 1897, it appears among the Pulchelliidfe. The
notes on the Pulchelliidie then written are entirely superseded by the pages in Professor Hyatt's hand-

writing published here, in which the family is much restricted and does not contain Barroisicera.'',

.Slolirzhiid, Tlixotki, nor XeolobStes, all of which were included in the original manuscript. These remarks

on Barroisiceras are inserted in the revised manuscript just before Pulchellidie.—T. W. S.
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Barroisiceras desmoulinsi Grossoiivrc.

Bai'rtiis!<; rtix IkiJi, rfclhH-r! var. desmoullnsi Grossouvre, 1893, Ammonites Craie

.supi'ricuro. pi. :i, fig-. (!.

A very stout form, with liuo-p iiddcs aiul liaviii<»' tlic (•(intinuoiis keel

until i\ later stage.

Locality: Near Pdrigueux (Dordogne).

Age: Coniacian.

Barroisiceras haueri n. sp. Hvatt.

Barromcerm JuiberfeUnri'l var. Gros-souvre, 18!»3, Aniiiioiiitos C'raio supei-ieure.

pi. 2, fig. 1 only.

This is more compressed than B. (lesmouUnsi, tlie nodes are smaller and

more numerous at the same age, and the keel is broken up into tubercles.

Loraliftj: Same as above.

Age: Same as above.

MANTELLICERATID^.

This group was described in Zittel's Text-book, Cephalopoda, page

587, as the Pedioceratida^, and included only the genera Pedioceras, Douvil-

leiceras, Steitroceras (Odontnceras) Cossmann, and Diadochoceras. - Of these,

Steuroceras should be removed to the Hoplitidai. In the young, or

throughout life in [)riinitive forms, there is close parallelism with Phri-

codoceras and other discoidal tuberculated forms of the Cosmoceratidfe, but

in later stages the large single or imperfectly bifurcated costse cross the

venter. All traces of tubercles may be lost at this or a later age in some

forms, but in most species there are at least two rows, one on each of the

ventro-lateral angles. There is never at any stage a row of median ventran

tul)ercles nor a keel," nor are the ventral costfe ever cut through by a

narrow ventral channel, as in Hoplitidse.

« Acompsocenin appears to be an exception in the figure given by Schliiter, but that author distinctly

states that no true keel is formed.
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METASIGALOCERAS u. gen. Hyatt.

The type of this g-enus, Metasu/aloceras rusticum (Sow.), has been

figured by several authors." All of these figures, including Sowerby's,

show a form in section like that of Sigaloceras taylori and two rows of large

tubercles. These are, however, not truncated on the casts as in that genus,

bat are apparently hollow spines arrang-ed in two outer lines. There is no

inner line of tubercles. There are the same number of lobes and saddles

on the sides as in Sigaloceras, viz., three broad and rather deep, solid

saddles with corresponding large lobes. The sutures, as figured by Sharpe,

are sufficientl}^ similar to those of other genera in the faniilv Mantelli-

ceratidse to show that it can readily be placed in this group. The first

lateral saddles have three long branches, the second lateral is rather narrow

and, although well divided, is club shaped, and the third is broad and

deepl}^ bifid. This outline is more like that of Douvilleiceras than any other

genus. The dorsal sutures could not be compared. The alternating costae

are tuberculated on the venter of Pseiidasjndoceras and smooth in Sigalocei'as.

The general resemblances to Aspidoceras are apparently close, but as this

genus has no inner line of tubercles and perhaps no strongly developed

lateral costations at any stage, the comparison fails. It is obviously a

more primitive form than that of Pseudaspidoceras or DiadocJioccras.

PSEUDASPIDOCERAS n. gen. Hyatt.

This genus is histituted for some Indian fossils which in the adult forms

and ornaments of some species show close parallels with Jurassic Aspido-

ceratidse, but the development and sutui-es place them in the same family

with Diadochoceras. Their forms are discoidal with quadrate volutions,

broad concave venters, flat lateral zones or sides, prominent umbilical

shoulders, and distinct convex, smooth umbilical zones. The costae are

wide apart, cross the venter and have two ventral and at least four lateral

rows of tubercles, two on either side. The young have in the t^-pe form

Pseudaspidoceras footeamim (Stoliczka),'' stage similar to that of Diadochoceras

nodosocostatum with, however, more prominent alternating costae and more

quadragonal form of whorl.

" Amm. rusticus Sowerby, Min. Conch., p. 177; Amm. rusticus d'Orbigny, 1S40, Terr. Cr^tac^,

pi. Ill; Amm. rusticus Sharpe, 1856, Foss. Moll, of Chalk of England, pi. 20.

''Foss. Ceph. Cret, Southern India, pi. .52.
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Otlier species of this yvmis are as fullows: J'scKdaspidorera^ (Amm.)

conciUatmiu cmdiffi, and perhaps crassitesta Stoliczka;" also Pseudasp.

(Aiii)it.) enomphalum Sharpe/' and deciduum, equal Amm. rotomagensis

d'( )rl)igny/ There is also a stouter species from the same locality as the

last, lioueii, which has the ventral tnlterclcs in close approximation and a

much more aspidoceran aspect than in the usual form. This is I'svuddsp.

schUitcri n. sp. Hyatt {Amm. rotomagerms Schliiter).''

The fact that this species and ^IriacmdJiapIites rhotomagensis (Defrance)

which has a line of median ventran tubercles and a distinct mode of devel-

opment, have been so often published under the same specific name is very

interesthig-. It shows how close is the parallelism of form between two

widely separated genera, one in the group Cosmoceratida and the other in

the Mammitida.

DIADOCHOCERAS Hyatt/

The young of this genus, first citwl in Zittel's Text-lxiok, page 587, has

in its youngest stages a more cylindrical volution and more discoidal form

and slower growth than in DoHvUleiccraa. The jjaranepionic stage has a

coronate form with large tul)ercles and smooth sides, as seen from the

umbilical aspect. At this stage the venter could not be seen. Later lateral

costaj appear and a line of very small tubercles at their inner ends. In

the neauic stage there are ventral tidiercles situated on the larger costte

and a broad depression occurs between them on the continuous costa^ that

cross the A^enter. This depression is not at first present in the intermediate

untuberculated cost;v, which are continuous laterallv and ventrallv. Later

in the ephebic stage the intermediate costie disappear on tlie sides but

remain on the venter and become dichotomous from the lateral row of

tubercles of the larg-er costations. This ma}' be a matter of in(li\i{lual

variation or it may be characteristic of different s))ecies, since in d'Urbignv's

figure (Terrain Cretace, pi. 75) it is not present in the adult, and two speci-

mens that I have handled of the type sjjecies, Diad. nodosocosfatiim d'Orb.,

difl^"er, the costa? remaining single in one and becoming dichotomous in the

other. There is also a third row of tubercles developed in this geuiis on

the umbilical shoulders that is not present in Douvilhiceras until a later age,

when the associated characters are quite distinct.

«Foss. Ceph. Cret. Southern India, pis. 50-52. ''Palseontogr., Vol. XXI, pi. 6.

ftFosa. Moll, of Chalk of England, pi. 13. fAidSoxo^, a successor.

(•Terr. Cretac6, pi. 106.
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PEDIOCERAS Gerliardt

Type Fed. cundinamarcce, Gerhardt Kreideformation in Columbien, etc.

Neues Jahrb. fur Min., Geol., mid Pal., Beil.-Bd. 11, 1897-98, p. 172, pi. 4,

fig-. 7. Age Aptian. A stout, quadragonal, very discoidal shell, with two

lines of outer tubercles and one on the umbilical shoulders, all very slight,

costfe linear, but prominent on the sides and crossing the venter, which

is broad and concave. The dorsal side barely covers the outer line of

tubercles. No sutures given. Includes caquesensis and iibaquoisis Karst.

D0UVILLEICERA8 Grossouvre.

The type of this genus is the fossil figured first by Walch in the

Naturforscher, Vol. I, 1 774, p. 1 96, pi. 2, fig. 3. This was cited by Schlotheim

in his Beitrage zur Naturgeschichte der Versteinerungen in Taschenbuch fiir

Mineralogie, Jahr. 7, I, p. 1 11, as the type of Aiiim. mammiUatus. The figure

given by Walch seems to apjily to the young of the form usuallv cited by

authors as mammiUaris and figured by d'Orbigny under this revised name.

Mammillaris is cited by Grossouvre, without an authority after the name,

as the ty]^e of his genus DouviUeiceras in his Ammonites de la Craie

Superieure, page 26, and the suture alone is given on page 23.

The young of the shells in the genus have after the smooth nepionic

stage highly coronate depressed volutions with broad smooth venter and

a line of spines on the ventro-lateral angles. These are at this time

coincident w'ith the umbilical shoulders, the true sides of lateral zones being

of later age. The umbilical zones at this time are broad and smooth and

convex, reaching from the tubercles to the lines of involution. Faint costfe

are developed from the tubercles in both directions, completely crossing

the venter, and shorter ones on the sides. They appear also to be dich-

otomous at the tubercles. Later these large tubercles separate more widely

and intermediate costfe, begin to appear, apparenth' through arrested devel-

opment of some of the tuberculated costfe already existing. These have the

same form and tubercles, but are less prominent than those on either side

of them, and sometimes this is carried to the extent of suppressing entirely

the alternate pairs of tubercles. During this stage the lines of ventral

tubercles appear, and those may be, biit are not always, smaller on the

alteraating costfe. Subsequently at some stage the smaller costfe and

tubercles become of equal size with the others. The stage with four lines

of tubercles may jiersist until the shell is one-half to five-eighths <»f an inch
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ill (liaiiictcr, hut usiiiilK iinuilicr line of iiiiiiiitc riilKTclcs ;i|)|)c;irs on wliiit

arc to huconic the iiiiil)ilic;il slioulders, and lateral eosta' anil :i later;il

zone beyiii to aj)j)ear. Tiiis occurs ])efore or conteni])or;in('ousl\' with tlie

appearance of another line ot' tul)erclcs on tlu- \cntral cosiie close to the

already existing- ventral lines. In the next stage a third line appears on

the venter next to the last de\eloped, and iisuallv nearer to them than to

tile ventro-lateral line of priniiti\e tubercles. At or aliotit the same time

still another line of tubercles apjjears on the lateral costa' midway l>etw(en

the two lateral lines. This stage of twehe tubercles is succeeded b\- a

fourteen-tuberculated stage, and in some cases In- a sixteen-tul)erculated

stage, through the generation of additional lines ot' tui)ercles on the venter.

During' these later stages the form of the \olution changes, losing entirely

its coronate as{)ect. The venter hecomes more and more elevated and

rounded, the co.sta' more prominent, and the tubercles are apt to become

more and more eipial in size, so that e\eiitualh' in some s])ecies it is diifi-

cult to pick out the primitive lateral tubercles. 'I'he stage of neanic age,

iu which there are six lines of prominent s])ines, is exactlv similar to the

young oi Pseudaapidoceras footranmn as figured by Stoliczka in his Fossil

Cephalopods of the Cretaceous Rocks of Southern India fpl. 52).

This genus includes the species described below.

DOUVILLEICEUAS MAMMILLAKE (d'( >rbignv).

Ammonites mammillaris d'Orbig'ny (j):u-s).

Assuming that the young of d'' )rbigiiy's species on pi. 7"2 represents

the mam)iilUatu>< of Schlotheim, it is evident from the collections in the

Museum of Comparative Zoology that his sujjposed maminlllarls given on

pi. 73 is a di.stinct species. The yining have the same crowded costae and

aspect of this species ouh' throughout the neanic stage. In this species

this crowded condition of the costa' and the development of additional

rows of crest-like tubercles on the venter seem to continue indetiniteh'.

In some specimens that can hardly be considered as anything more than

S])oradic varieties, there are one or two additional lines of tubercles gen-

erated within the ventral channel, and in our shell a line of faint tubercles

finally appear in the middle of this channel, thus imitating transiently the

ornamentation of a distinct family, ^iz, the Mammitidje.

Locality: Cherbourg, St. Croix, etc.

Age: Albian.
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DorVILLEICERAS ORBIGNYI 11. sp. Hyatt.

Ammonite.^ mainniillttris d'Orbigny (pars). 1840, Terr. Cretace, pi. T3 (not pi. 72).

Through the iieauic stag-e this species is not separable from mammil-

lare except by its slightly more discoidal form and more prominent tuber-

cles on the venter, but later than tliis the eostae separate as given in

d'()rbigny's figure, tlirough the nondevelopmeiit of intermediate cost<ie.

This gives an entirely distinct character to the ornamentation. One frag-

ment from Cherbourg, in the Koninck collection in the Museum of Com-

parative Zoology, shows perhaps a third species, since this change is much

more pronounced than in the type cited above and occurs at an earlier age.

This genus is represented in North America by T)ohv. [Acanth.')

spiniferum (Whiteaves), found in Canada; and there seem to be two

species, the first described in Mesozoic Fossils, Vol. I, \){. 1, pi. 4, and the

second in the same, pt. 4, pi. 35. The differences appear to lie in the

costations and tuljercles of the older stages.

Localities: Numerous, western Europe.

Age: Albiaii.

SCHLUETERICERA8 n. gen. Hyatt.

This group has in its type species Scldmkrlceras nodosoides, described

and figured in Schliiter's Cephalopoden der oberen deutschen Kreide (p. 18,

pi. 8, figs. 1-4) a neanic stage with compressed, flat-sided, moderately

involute shell that resembles the neanic shells of Metoicoceras and Mantelli-

ceras in aspect and in the possession of six rows of tubercles and a concave,

keelless venter. In the next stage, however, the ventral Hues of tubercles

are lost, thus reducing the shell to a quadri-tuberculate stage and much

larger and longer nodes and more prominent single lateral costse are

developed, while at the same time the venter becomes flatter. This is a

degenerative, obviously gerontic ciiange, but it is so distinct from the

similar stages of other genera that it is quite suftieient to characterize the

group. It is from the Lower Turonian according to Scliliiter.

Other species of this genus are as follows: Schluetericeras vielbanci of

the Turonian, described and figured by d'Orbigny in Terrain Cr^tacd

(pi. 108) as ivoolgari, but changed in his Prodrome (Pt. II, p. 189) to this
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uaine. Tlie refereiu-e to this <iemis aeconuts t'oi- the retention ot two lines

of obsolescent tubercles on the tlat venter l»etween the lurg-e ventro-latenil

spines. Schhidericcrns luubel, described l)y Lanbe and Hrnder in Annnoni-

ten der Biilnnisclien Kreide" as nodosoides of Schliiter, and Scldneterkeras

miclirhheusf occur in the U])})er Turonian and are distinct in their forms,

especially tlieir large nodes and costse, and in their tendency to form definite

channels on the venter, from either rifllxnici or nodosoides

SHAKI'EICKK'AS n, gen. Hyatt.

lliis genus in its full-grown condition has vei'\- nearh the same t'orm

and characteristics as the neanic stage of MaideUicrras niunteUi. There are

eight lines of tubercles and the volution is compressed (juadrate in section.

The costa', are however, more eveidy developed and do not liifin-cate in the

figures given l)y Sliarpe. 'These characters are so marked and it is so

plainly a jihyloneanic form that it can not be placed in the same genus

with Matdelliceras. Its characters in old age are nidvnown, but in the

young, according to Sharpe, the cost;e are dichotomous from the line of

tubercles on the undiilical shoulders.

Type is Sharpeiceras latidavium (Sharpe), figured on pi. 14 of his

Fossil Mollusca of the Chalk of England (Pt. I, i)l. 14).

Shurp. scJdncteri n. sp. Hyatt, described as Ammonites Udiclavius by
Schliiter in Cephalopoden der oberen deutschen Kreide'' is a Cenomanian

species with less rapidly growing and less compressed volutions tliaii in the

English shell. Sharp, iiiconsfaiis (Schliiter) is a more involute species of

the same genus, having in its old age, if correctly defined by Schliiter, a

volution precisely similar to that of the genus Acompsoceras. All of these

belong- to the Cenomanian

ACOMPSOCERAS'^ n. gen. Hyatt.

The type of this genus, Acoiiqjsoceras hochumense, was described by
Schliiter in his Cephalopoden der oberen deutschen Kreide, '' from the

Cenomanian. In the adult stage, as described and figured, it has large

fold-like costa' on the lateral zones, with two rows of tubercles, one on the

edges of a flattened venter and the other on the dorsal shoulders. These

aPalwontogr., yd. XXXIII, 1887, p. 229, pi. 25.
•
'J-ix-o/zj/'of, unadorned.

ftPalaeontogr., yd. XXI, pi. 7. '' Paheontogr. , yul. XXI, pis. 1, 2.
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are exacth' like those of FulcheUia. In the aspect of these ornanieuts and

in the convex venter with its nascent keel or raised line there is also a close

resend)lance to Roemeroceras and even to BucJiiceras. But Schliiter dis-

tinctly states that this is not a keel "und der Sipho driickt die Mittellinie

des Bauches etwas in die Hohe, ohne dass jedoch ein eigentliclier Kiel

entstiinde." In old age the sides become smooth and the venter rounded,

and all traces of tubercles and cost* are lost. The sutures have a decided

similarity to those of Sharpeiceras inconstans, and, as stated in noticing- that

species, the older stages of this species are similar to those of hocJiiDtiense,

while the younger ones, including- the ephebic stage, have the character-

istics of Sharpeiceras. This implies genetic connection with that genus,

and if confirmed by further observation, settles the origin of the group.

The voung are not known, and until these are known it is, of course, ques-

tionable whether the affinities for Sharpieiceras are as close as is assumed

here.

Acompsoceras essendense (Schliiter), described in the work quoted

al)('ve, and also from the Cenomanian. is another species of the same genus.

Acompsoceras renevieri (Sharpe).

Ammonites renevieri Sharpe, 1856. Foss. Moll, of Chalk of Eug-land, pi. 20.

This species is from the Gray Chalk (Cenomanian) of England and

has been referred to as similar to essendense. It is a more compressed form

than either Acompsoceras bochumense or essendense, but has a nascent keel

and two rows of large tubercles, one on the ventral edge and the other on

the umbilical shoulders which are similar. The tubercles are connected by

broad fold-like costa? with intermediate shorter costations that sometimes

bifurcate from the longer ones.

The sutures have a large, deep, and rather narrow ventral lobe divided

bv an entire siphonal saddle. The first lateral saddle has three large

marginals, the first lateral lobe is long, rather narrow, and bifid. There are

but three lateral saddles, the innermost of good size and bifid. If this

suture is correcth' drawn by Sharpe, it is more like that of Barroisiceras as

figured by Grossouvre than that of Acompsoceras. But until the young is

known, the generic name should be considered uncertain. The sutures also

are not unlike those of some species of the keeled and tuberculated forms

like coupei, etc
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MAXTKLLICKIJVS n. oeii. Hyatt.

At tirst si^^-lit tlu^ tv})*' of tliis group, Mdutellireras mantelli, appeal's to

belou<;- To tlic same gxnius as Metoicoccras, but a slight examination of" the

developniont shows them to be g'eneriealh' separable. The tuljci-culated

young- Mantt'irtccras approximates to the type of development exhibited by

Douvilleicenis, an<l is a compressed tachygenic tbriii of the same family.

The adult eharacteristics also sliow no close alHnities for the I'ulchellian

group to which Metoicoceras probal)ly belongs.

The type species can not frequeuth' l»e separated from Calycoceras

"

navicidaris, owing to the similarities caused liy tlie continuity of the costa'

across the yenter and tlie presence of similar lines of ventral and lateral

tul)ercles. The development, however, and the forms in well-preserved

fossils are both distinct and their \ariations leail in difi'erent directions.

C. nav\cnhtris has the coronate form pi-olonged in its early stages and the

costa^ prominent on the venter and a median veutran line of tubercles

during- its neaiuc stage and sometimes later. The furrowing of costfv on

the venter is of later development, and if Sharpe's figures and descriptions

in Fossil Mollusca of the Chalk of England, Jiage 39, ]il. 18, are correct,

it is due to the disappearance of this line of tubercles. I lune not been

able to get the young of this species for study, but that this line of tul)ercles

is sometimes retained until later is obvious in some specimens that I have

had in hand.

The relations of the young to those oi Doiivilleiceras are obvious during

the stage in which the volutions have a very broad ventral channel, with

costa? crossing the ven.ter and six rows of tubercles, and before the

innermost and eighth rows arise on the inner ends of the costa?. In

the octotuberculate stage they are like the full-grown form oi' Sha rpeiccras

laticlarimii. The shell of M. ))iaiitelli is at that time, a middle neanic

substage, very closely similar to DoKvUleiceiyts nHtntmiUatiiiii in its sexitu-

berculate stage. No additional lines of tubercles are added in this genus.

On the other hand, the tendency is toward complete suppression of all

except the two ventral rows. Tliese disappear als(t in extreme age. The

sutures are obviously of the same type as in other genera of this j'amih- and

are closer to those oi Douvilleiceras than any other genus.

" KdXvi, calyx. Noted in Zittei's Text-book, Cephalopoda, p. 589.

MON XLIV—03 8
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Mantelliceras mantelli (Sowerby).

Ammonites manteUi 'Sowevhx, 1814, Min. Conch., pi. 55.

Ammonites mantelli Shai'pe (pars.). 185t5, Foss. Moll, of Chalk of England, pi. 18,

ligs. 6, 7 (not fig. 4).

Amiiionttes mantelli Schliiter, 1872, Pala3ontogr. , Vol. XXI, pi. 5 (not pi. 6).

The comjjressed form, with broad venter, and presenting- clearly three

facets, with four i-ows of tubercles, more or less well defined, is obviously

the shell that more nearly than others answers to Sowerby's description and

fio-ures. This is obviously the form that in the young is the least involute

and has the most decidedly quadragonal volutions, becoming compi-essed in

later stages. This is the var. (a) of Sharpe, as quoted above.

Mantelliceras couloni (d'Orbigny).

Ammonites mantelli d'Orbigny, 1840, Terr. Cretace, pi. 104 (not pi. 10.3).

Am.monites cmdoni d'Orbigny, 1850, Prodrome de Paleontologie. II. p. 147.

Ammonites mantelli Sharpe, 1856, Fo.ss. Moll, of Chalk of England, pi. 18, tig. 4 (not

figs. 6, 7).

Ammonites ma7itelI i Schliiter, 1872, Palasontogr. , Vol. XXI, pi. 6 (not pi. 5).

This is a highly compressed shell, separable even in the neanic stage

from mantelli. The young are much more compressed than in mantelli, sides

flatter, and the form resembling that of the full grown of that species when

the shell is not over three-fourths of an inch, or about 18 mm., in diameter.

The tubercles are present, but nnich less prominent in the young than in

mantelli at the same age.

Mantelliceras picteti u. sp. Hyatt.

Ammonites mantelli Pictet et Campiche, 1859, Terr. Cret. de St. Croix, p. 200, pi. 26.

The neanic stage, with its more compressed form, but otherwise like

the young of mantelli, and all stages are finely illustrated by the authors

quoted above. The volutions are more compressed than in mantelli and

somewhat less involute in all stages later than the ne&nic, and the venter

naiTOwer. The octotuberculate stage is more prolonged and the umbilicus

wider than in M. couloni. In extreme old age the tubercles are all lost and

costfe are prominent where they cross the narrow rounded venter. There

are a number of this species and casts of some of Pictet's originals in the

Museum of Comparative Zoology.
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Local it ij: St ('roix.

Afje ; Cenoiiiiinian.

Mantelliceras vicinale (Stoliczkii).

Aiiim<mi.t<:-s r«/«(^//.v Stoliczkii. 18t>5. Foss. Coph. Cret. Soutlicni India, pi. 44.

Local if)/: liifli:!.

Mantelucewas ushas (.Stoliczka).

Ai/t iiKHit'fr-s- i/.s/idx Stoliczka, 1865. op. cit., pi. .51.

Local it I/: 1 11(1 in.

Mantellicekas indianense Hyatt.

Aitu/ionite-'i iiiantelli Stoliczka. ISO;"), op. cit.. pi. 41. 42.

This species is similar to true mmdelli, but the sliell retains the eijii-lit

rows of tubercles and the facetted form until a much later age. It tiiiidly

loses these larval cliaracters and takes on tlie usual aspect, with oiilv two

rows of ventral tuliercles and compressed volutions. There are probalily

two species under this name. The type of tliis is tig. 1, pi. 42, a more

ornate shell tlian any variety of iiuoitelli, witli larger tuber(des and deeper

depressions on the venter.

^Iaxtelliceras domeykanuw (Baylc and ('o(piaiid).

Ammonites dojiit i/himiK Bayie and ('(i(|uand. Foss. secoiKlaircs hh'. dans lo Chili,

etc., p. 10. pi. >. tigs. 2-5.

Retains the tulierculate stage until <[uite large, and in the full-grown

shell, which is of great size, the last volution lieing 80 and !M) mm. in

diameter in one specimen, there are still six lines of well-developed

tubercles and the subquadrate form of the volution is but little modified

This is V)y far the most primitive foi'iu of this ^roap.

METOICOCERATIDiE Hyatt.

This family is necessarily instituted for a peculiar group of species

whose develojiment does not admit them within the j)ale of either Heiiizid?e

or Pulchellida', but whose later stages show that tliey belong in the same

group with the latter. The family and generic and to some extent specific

characters are necessarily mingled in the following descriptions:
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METOICOCERAS" n. gen. Hyatt.

The young, although distinct from those of Heinsia, enable us to

connect Heinzia and its more modified allies with what I have misnamed in

Zittel's Text-Vjook the Pedioceratidse,^ here con-ected to Mantelliceratidae.

The type species, if the full-grown shells were the sole evidence,

would necessarily fall into the same genus with Heinsia matura on account

of the resemblance of the compressed later stages. But the following

description of the young shows this to be a case of morphic ecjuivalence

based on entirely distinct modes of development.

The earliest stage observed has a coronate form with large lateral

tubercles. This stage is of short duration and appears on what seemed to be

still the nepionic stage at about 2 to 2.5 ram. in diameter. The venter at

this time is broadly rounded and without costae on the cast. Subsequently

at diameter of about 3 mm. the ventral rows of tubercles begin to appear

upon fine costa? that pass across the venter and connect the I'ows of tubercles,

and the cost* also begin to spread inward on the sides. The termina-

tions of these at 4 ram. diameter wei'e without tubercles. The costae are

partially Ijifurcated at the outer row of ventro-lateral nodes, but only one

of each pair ])asses across the venter. The two rows of ventral tubercles

are borne upon this costation, and in front of each one is a depression or

transverse fuiTow exactly like those that are so peculiar and characteristic

of Cheloniceras royerianum. Intermediate costae begin to appear a little later

and at first are without tubercles and are single. In this stage there is an

evident modificati(in of a late neanic substage of Cheloniceras, which has

similar costa^ but a more coronate form. These costae su]:)sequently form a

branch of the dichotomous lateral costations or may remain single and

short. Though the resemblance to Aspidoceras is apparent, the general

form and aspect at this age can be accounted for as a parallelism with Pseu-

dasjrtdoceras of India, which is one of the same stock, and arises as the

result of the assumi)tion of the subquadrate form after the coronate stage

in related organisms. It is of course very likely that this Aspidocei-an

aspect may have some genetic significance, but the connections that would

prove this are not as yet clearly made out. One can not accept all of the

characteristics that appear in larval forms as of unquestionable genetic

significance. They are safe guides only when carefully compared and

" MiroiKoi, an emigrant. f' See Mantelliceratirte.
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systeinaticiilly lumdk-d with due regard t<> tlic colljiterid cvidciu-cs, dcduci-

ble from the later stages of developim-nt ;md the <il)vi(ms rehitions of the

adult and even senile stages. Thus in tlie present ease, while the young

would place this genus entirely outside the pale of the lleinziidiX', the

later neanic and tlic fphchic stages and old age and sutures show them

to belong near that group. The ))eculiar elongated orestlike tubercles,

the costse, and finally the sutures are of the Pulchellian type. When

these later stages are allowed tlicir full wfight, it is thc^n seen that tlie

development shows Metoicoceras to l)e the descendant of some couuuon form

from which Carstenia taberculata and Heinzia provincialis are also descended.

It is also apparent that this must have been either similai- to or identical

with some species of the coronate genus described here as ('Iieloniceras.

The coronate voiuig of Mrfdlcoccrds are not reconcilable witii the young of

Heimia nor any other form of this family, so far as known. The develop-

ment of Heinzia differs in the suppression of the coronate stage and of the

sextuberculate stage and the appearance of the approxiinat<'d lines of tuber-

cles on the venter of the Ileinzian type by a tachygcnic mode of develop-

ment common in this group. The difficulty of reconciling tlic development

lies in the fact that the outer rows of tubercles appear later than the ven-

trals and are not developed, like those of Mefoicocern.s, from a primitive row

preceding the ventrals in development. This may be a case of what Cope

has called retardation of development, but if this is so, the effect is really to

accelerate the appearance of the Heinzian characteristics of the venter.

The sutures of the entire groups of (_"helonic(n-atida^ and Mantclliccratidaa

are of the same type. The numbtr <if lobes and saddles is nuudi more

limited than in Heinziid;e or rulchelliid;e, both on the dorsum and externally.

The outlines also are excessively complex, witli a certain ragged look due

to their long, subdivided marginals, and also apt to be asymmetrical or triffd

rather than bifid. There is also a noticeable absence of simple entire sad-

dles and lobes in the umbilical region. Comparison of the sutures of

Metoicoceras with' those of Hdnzia or I'ukheUia shows at once resemblances

that are quite close enough to place stvallovi in the same group with Heinzia,

and the sutures of Metoicoceras are especially close to those of Carstenia '!

tuberculata. The develoj^ment, being irreconcilable with that of any form

of Heinziidie or Pulchelliida', shows that the genus can not be placed in

either of these families without confusing the picture of their systematic

and genetic relations, so far as now known.
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Metoicoceras i^wallovi (Sliumard).

PI. XI, ti^.s. 7-24: PI. XIII. ligs. 1, 2; PI. XV, %s. 1-4.

Ammonites simllavi Shuuiard, 1859, Traus. St. Louis Acad. Sci., Vol. I, p. 691.

So far as I have been able to see, this species has not been previously

figured, but that described below as wliltei .has been the one selected as the

typical form of swaUovi.

The following quotation from Shumard's description sliows that while

he had in hand perhaps both of the species here described his remarks seem

to apply more decidedly to the one selected as swaUovi rather than to its less

prominently nodose and more complex companion. Shumard states "dorsum

[venter] flattened, transversely ribbed, nodose-bicarinate; * * * umbili-

cus deep, exhibiting about one-third of each of the inner volutions and about

as wide as one-half of the width of the last volution." If he had in hand such

a specimen as the one he mentions as being 6 inches in diameter, and it was

a representative of whitei, this large iimbilicus would be just about in this

proportion, but it would be Inapplicable to an ephebic stage as a young-

specimen of this species. If he had had a specimen of M. sivallovi, the

large umbilicus would have been found in the neanic and ephebic stages in

about this proi)ortion. Shumard's other remarks apply also about equally

well to either species, but the sutures, as described by him, point out quite

clearly the tvi)ical form. "Dorsal saddle almost double the width of the

superior lateral lobe and divided into two unequal branches by a short

subconical auxiliary lobe; the dorsal [outer] branch having three small

notches, while the inner one is rounded and has usually only a single small

notch at its internal border." Such simple outlines as these occur only in

the forms here referred to as sivallovi, and one of the specimens (PL XIII,

fig. 2) came from Grayson Count)', Tex., the typical locality quoted by

Shumard.

The young figured (PI. XI, tigs. 7-15) and the sutures (PI. XI, figs.

18-23) were taken from a specimen found in a piece of the matrix cracked

off from the specimen shown in fig. 16 and are quite likely the young of

this species, but it is probable that at this age the differences are slight

between this species and tvhitei. Tlii-ee specimens were obtained from this

piece of matrix. That to which figs. 12, 13 belonged reached an older
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stJige than lij^-s. 14, 15, ami the last node uear tlie luiilnlicu.s on this was

considcraMy larger than the preeeding nodes, indicating that this yonng

one belonged to tliis species. The breadth (^i" side at this age was aljout

9 mm., the transverse diameter about 6 nnn. The breadtli of the side at

the base of the living chambei', which was badlv crushed farther on, in

fig. 16 is 20 mm., while the diameter between the tubercles is 16 mm. The

young volution was quadrate in form, the sides parallel, whereas in the

specimen represented by fig. 16, as may l)e seen in fig. 17, the lateral /ones

are highly inclined and the venter much narrower than in the yoiuig. in

the fossil shown on PI. XII, fig. 2, the breadth of the side at the third suture

is al)out 33 mm., the transverse diameter between the costic being 23 nnn.

The outward inclination of the sides in this specimen was not so great as in

the fossil represented by PI. XI, fig.s. 16, 17, even at the same stage, and

the nodes near the umbilicus were ap])arently not (juite so prominent.

Besides the marked prominence of the nodes and their dichotomous costa\

the living chamber in the young (figs. 14, 15) is clearly nearly tlu'ee-

fourths of a volution in length, while in the later stage it apjjears to be in

part complete and to be one-half of a volution in length. It is obvious that

this species becomes more compressed with increasing age, and has a much

naiTower venter and less transverse diameter in proportion to the ventro-

dorsal than in the young. The protoconcli has an arcuate venter (PI. XI,

figs. 7-10) and rounded dorsum, with subangular bend as the outline

approaches the opening of the couch. This opening, doubtless once the

aperture of the protoconcli, is much depressed or broad transversely and

continues to have this form throughout the ananepionic and metanepionic

substages. The elevation of the venter begins in the second volution,

fig. 10, but the form remains smooth and the sutures goniatitic until

about the fourth volution." Then nodes liegin to appear on the ventro-

lateral angles and the venter becomes broader in consequence. The venter

is smooth at this substage, the first of the neanic substages. In the next

substage, about one-half of a volution later, fig. 14, the costaj become more

prominent near the umbilici and wrinkles appear on the venter, each

accompanied by a pair of tubercles. In the next substage, which was not

seen, it is probable that these ventral costse become connected with the

lateral ones and equal in number to them, and nodes appear on the inner

« This was guessed at.
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ends of the lateral costte and there fuse into more or less dichotomous

forms. This fusion is not as complete in the fossil shown in fig. 16 as it is

in the one shown in PI. XIII, fig. 2, at a later age.

The sutures seem to follow about the same steps in progress of devel-

opment as the external characters. Fig. 11 gives an enlarged sketch of

caecum, which seems small in this specimen and which opens into a large

siplmncle, whose parts could not be studied any further than is visible in

the drawing. Although every effort was made, and this specimen was

remarkably clear and transparent, nothing' definite could be made out

beyond the caecum. It is certain that the dark color of the wall of this

bod}' has no posterior prohingation or prosiphonal continuation. The

second septum, beginning the sutures of the metanepionic substage, had

unquestionably a divided ventral lobe, as given in fig. 10. This was estab-

lished by many repeated observations. There were, as usual, but two

broad goniatitic saddles of the Tornoceran type on either side and one

broad lateral lobe on each side, with a distinct saddle at the line of involu-

tion. I was not able to detect any depression, such as I have previously

described in other forms as an embryonal umbilicus, occurring at the begin-

ning of the true conch. In the paranepionic substage the suture becomes

distinctly divided on the sides into two broad saddles, with a lateral lobe

and a lobe at the line of involution on either side, and during this substage

the dorsal suture assumes finally the aspect given in fig. 21. The sutures

(figs. 18-20, 22) belong to the neanic stage, represented in figs. 12-15.

They show the usual mode of division common in Ammonoids of the Jura

and Cretaceous, tlie incoming of auxiliarv inflections on the primitive

second lateral saddle and the prinuuy ])itid division of the first lateral

saddle and first lateral lobe, the entire aspect of the siphonal saddle and its

subsequent bifidity. Fig. 22 of PI. XI shows the peculiar prolecanitean

aspect of the dorsal inflections before the end of the neanic stage, and illus-

trates my previous statements witli regard to the retention of ancestral

characters by these internal sutures. Fig. 23 of PI. XI and fig. 1 of PI. XIII

are of very nearly the same age, and give the beginning of the ephebic

substages. The latter show that the primitive median marginal lobe of the

primitive dorsal saddle becomes the large marginal dividing the full-grown

first latei-al saddles. This sutm-e also shows that the second lateral saddle

has a trifid termination in some specimens of this species.
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The sutun-s in tlic two specimens here described as swallovi arc some-

what abraded, but thcii- details of oiuliiie are sufficiently wfll jin'scrvcl in

different sutures to enable one to see how nuich simpler they are tlian iu

31. whitei. This simplicity of the marginals is not so great iu some speci-

mens as it is in fig. 2 of 1*1. XIII, since in the suture (PI. XIII, fig. 1) the

second lateral is trifid and in fig. 13 the fourth lateral saddle is bifid. The
number of inflections on the sides appears to be less in this species than in

whitei, five only l)eing present on both sides, with saddles at the lines of

involution; and iu the fossil shown iu PI XI, fig. 16, there is the same

number, with a lol)e at the line of involution.

Locality: Grayson Coiuitv, Tex.; Utah.

Age: Colorado epoch.

Metoicocekas GiBBOsiTM u. sp. Hyatt.

PI. XV. tiers. 5-S.

The single fossil ujtou whieli this species is founded could not be

placed in an}- of the species here (lescril)ed under the .same genus. It

has stouter, broader volutions than any of these, and, instead of becoming

more conij^ressed as it grows older, continues the same rate of increase

in the transverse diameters The involution is about the same as in

M. swallovi, but there are no nodes on the umbilical shoulders at. any stage,

although the alternating longer costa- reach to the umbilical slioulders.

Their greatest jn'omiueuce is at a short distau<;-e ventrad of the

lunbilical shoulder. The costatious are like those of the oldest stage of

whitei, i. e., regularly long, prominent costie alternating witli short ones.

The two outer lines of tubercles do not difter from those of other

species. The sutures are intermediate between the simpler character

of those of 3/. swallovi and tlu? more com})lex outlines of those

of M. whitei. The first lateral saddles and lobes have about the

same general aspect as those of J/ whitei, but the auxiliaries are

similar to those of M. swallovi, except that the second lateral saddle shows

small marginals and a tendency to division on its outer side, which has not

been observed elsewhere. The third lateral saddle shows in some sutures

of the left side a tendency to become divided, which is necessarih'

exaggerated in the drawing and which is entirely absent in many sutures,
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both younger and older than the one drawn. The (hjrsal sutures could be

seen onlv from above and in a fragment of the cast of the last camera,

wliicli is not included in the figures given. It was evident that the

antisiphonal lobes resembled those of 31. swallovi and Heinzia in being-

elongated and considerably telescoped into each other. The saddles also

were similar, especially the first dorsals, which were narrow, long,

phylliform, and deeply cut into by the marginals, as in Heinzia matura.

There was also a similar broad pair of second lateral dorsal saddles; these

certainly had one marginal lobe and perhaps two, being pei'haps ti-ifid, but

very flat on their bases. The remaining saddles were entire. There were

apparently five saddles and four lobes on the right side and six saddles and

five lobes on the left side, corresponding to the differences in number of

the external auxiliaries on the same sides. The overlapping of tlie sutures

is noticeable in this specimen, but whether it can be considered

characteristic of the species is doubtful. The whole diameter is 85 mm.

The last volution on the face of the septum from the center of the venter to

the line of involution is 50 mm.; the ventro-dorsal diameter is 35 mm.
The amount of involution at this point is two-thirds of the breadth of the

side of the next inner volution, being 17 to 27 mm. The umbilicus, in

consequence of the smoothness of umbilical zones and the nonextension of

the costse internally, has a smooth, funnel-like aspect, entirely distinct from

that of 31. swallovi, although it is nearly of the same size and differs

therefore from that of whifei in being much larger as well as smoother.

Locality: Texas.

Age: Colorado epoch.

Metoicoceras whitei n. sp. Hyatt.

PI. Xlll. tios. 3-5; PI. XIV. ligs l-lo, 15.

BucMceras stoallcjvi White, 1875, Geog. and Geol. Expl. und Sur\-. West of 100th

Meridian, Vol. IV, p. 202, pi. 20, figs. 1 a-c.

Buchiceras swalhycl Stanton, lS!>-±, Bull. U. S. Geol. Surve_v No. 10(j, p. Kib, pi. 37;

pi. 38, figs. 1-3.

The external characteristics of this species, in comparison with 31.

sivallovi, consist in more compressed volutions without such prominent

nodes on the umbilical shoulders. They have nodes, but these are more a

part of the costse and less prominent, the sides are consequently flatter

than in stvallovi. There is a decided tendency in the Texas specimens to
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have tlu' umhilicus smaller mikI tlie inner row of the two outer lines

of tubercles eloug-ated lonn-itudinalK' ;\]u\ parallel with the outer rows.

The sutures are more complex at an earlier sta;>e and remain more

comi)lex throug'hout life as reg'ards their marji-inal ilijiitations. The

first lateral lohes are also narrower and lonj^ei' in proportion in the

later stag-es than in siral/ori, and tlie inflections are more numerous

at the same age, being' from six to seven, instead of five or six as

in stvallnvi. The youngest stage seen (I'l. XIV, figs. 1,2) had a living

chamber complete near the umbilicus and not quite three-fourths of a

volution in length. Several specimens slio\\ed a completed living

chamber near the umbilical shoulders and on the sides, and in adults it is

much shorter, invariably one-half of a volution in length. The sides

were smooth and fiat at the l)eginning of the outer \olntion in tliis specimen.

The costa' appeared as shown in the figure and nodal termini were devel-

oped oil the last costation near the aperture. These were also present in

the specimen shown in fig. 4, but, as may be seen in figs. 2 and 5, these were

not prominent as in sivallovi. The same is true of all of the seventeen

specimens examined besides PI. XIII, fig. 4 The elongated second row of

lateral tubercles found in fig. 4 is also perceptible to some slight extent in

the specimen fig. 7, but is absent in younger stages and is not jiresent at

anv stag'e in some specimens. This secoiul row of tul)ercles may l)e very

slightly developed in some specimens, and the costa^ are also much less

pronounced and the venters narrower than in those figured. The other two

specimens show a much stouter form with broader venters and more promi-

nent costa\ These can only l)e sejiarated from true swaUovi by their cost*,

flatter sides, and less })rominent umbilical nodes.

An old suture of this species is shown on PI. XIII, fig. 5. This was

the basal suture of a fragment of the living chamber of a fossil of al)out

the same size, probably, and age as the one shown on PI. XIII, fig. 4.

The diff'erences of this suture appeal' to l)e t-onsiderable when com-

pared with PI. XIV, fig. 8. The external cliaracters of this fossil are

equally decided, Init tlie absence of the internal volutions and the

variability of the sutures in this species does not justify" the

separation of this as distinct fri>m ichitei. The latter part of

this living chamber aiul the whole of another larger fragment has

huge fold-like costa; that cross the venter, cutting it into waves. The

costse are flat on the venter with abrupt forward edges. The veiitro-lateral
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tubercles and the second lateral row disappear on these costfe. The

decrease of the involution through shrinkage of the later diameters is

greater in this than in the old age of the specimen shown on PI. XIII,

fig. 4. Breadth of the side from line of involution to tlie siphonal saddle

at the suture figured is 65 mm. The length of the living chamber on the

outside or venter is 190 mm. and apparently complete, and the breadth 75

mm. In the specimen shown in PI. XIV, fig. 7, the normal rate of increase

is from 50 to 70 mm. in the same distance measured along the venter, and

in the living chamber of the fossil shown on PI. XIII, fig. 4, which is of the

same length on the venter it is from 70 at the base to 80 mm. near the end-

In both of these old specimens the length of the living chamber and

decrease in the rate of growth was therefore about the same and about

one-half of what it was in the fossil shown on PI XIV, fig. 7, which was

also an old specimen but was measured along the septate and therefore

younger portion of the outer volution. The increase by growth previous

to this must have been greater still. The broadening of the venter

noticeable near the aperture (figs. 3 and 4), the sjjreading of the costse

across the venter, and the loss of nodes are the same in all three of these

specimens and show them to have entered upon the last or paragerontic

substage or decline. The youngest suture e.xamined in this species is

shown in PI. XIV, fig. 3, from the left side, and this has fully entered the

ephebic .stage and is already more complex than those oi' swallovi at a. nnich

later age. The corresponding suture on right side of the same specimen is

similar, but the third lateral saddle was quadrifid instead of bifid and

the fourth lateral was more distinctly bifid and phvlliform. The matrix of

this fossil from Elm Fork, Tex., was a gray limestone, whereas that of the

specimen shown (fig. 9) was a red clayey limestone, but from l^lie same

locality. The suture was much older, but nevertheless had simpler third

and fourth saddles on both sides of the outer volution. The position of

the suture of the specimen shown in fig. 7, given in fig. 8, is indicated in

fig. 7 by a straight line near the venter, but the sutures throughout this

volution have the same outlines. This and fig. 10 are the most complex

of the full-grown sutures observed in this species.

Fig. 10 was taken from the left side of PI. XIII, fig. 4, and shows

the outlines of about the same age as in PI. XIII, fig. 8. The shell was

stripped from a part of the fossil shown in PI. XIII, fig. 4, also, and the

corresponding suture on that side also observed. In this way it was found
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that the sutures on the two sides differed coiisideraljly. Tliey were alike

in their first and second hiteral lol)es and saddles, but the third latei'al

saddles were sini))ler on the riiilir side, the side given in PI. XIII, fig. 4, in

having- the marginals less distinct and the t'ourtii lateral was entire instead,

of being bifid. The outlines internalh' weic tlie same and there were

seven saddles and seven lobes on each side, iuid saddles at the lines of

invohitiou. Tlie differences between the more fully developed sutures

on the left side, those of the right, and the oldest suture showed similar

degenerations, the saddles l)ecoming much shcirter and broader in propor-

tion and the marginals less distinct.

The table on page 12(i gives an account of the variations observed

in the sutures. It will be observed that the first lateral lol)e is quite

generally bifid, l)ut in the largest specimen (PI. XIV, fig. 8) from Elm

Fork, Tex., it is sometimes trifid. It is ver^• obvious that this character-

istic may be capable of two translations, some of the first lateral lobes in

this specimen being made trilid l»y a slight enlargement and extension of

the main terminal marginal lol)e.

The second hiteral lobe varies from simple primitive form of l)ifidity

to trifid without regard to age, l)ut in most specimens it is bifid. The third

lateral saddle is bifid oi- trifid without regard to age, but tends to become

quadrifid in older stages. The foiu'th varies from entire to bifid or trifid,

but in most cases is bifid or tritid. The fifth varies from entire to bifid or

trifid, but is in most cases entire, sometimes Ijifid but rarely trifid. The

number of lobes and saddles on the sides varies from 11 to 14 in tlie earlv

epliel)ic substages and from 13 to l(i in the full grown.

No. 6 is taken from a fo.ssil with a notal)ly stouter volution, more

prominent coarser costa', and larger tubercles than any of its companions

of the same size from the same locality, VAiu Fork, Tex The whole

diameter of tiiis fossil when complete was probably not less than 63 mm.

and the living cluunber of the usual leng'th, a little over half of a volution.

Unluckily, like all others of this species, the aj)erture has been badly

broken and the- rostrum could not be observed. I at first thought this

exceptionally stout and more coarsely ornamented specimen must be a

different species, but the sutures, when laid bare, were identical with

others here described as 31. whitci, especially close to that given on PI

XIV, fig. 10.
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Variations obsei'ved in sutures of Metoicoceras v^hitei.

[The number of saddles and lobes represents one side only. All except Nos. 11, 12, and 15 are from Elm Fork, Hortons
mlH, Dallas County, Tex.; No. 15 Is from Utah; no locality is given for Nos. 11 and 12.]

Length of
suture
line or
breadth
of side.

Second |Third lat
lateral eral .sad

lobe

Fourth
lateral
saddle.

Fifth lat-

eral sad-
dle.

Number Number
o?s"addles°'-'i<iIes
and lobes ""^io"^"
--<'- °su'L°"

'fLeft..

iRight

rLeft..

iBight

{fLeft..

iRight

fLeft..

IRight

(•Left...

iRight

.

(-Left..

iRight

jLeft...

iRight ,

I

fLeft...

jlRight .

'(Left...

IlRight .

fLeft...

IRight .

(Left...

iRight .

(•Left...

iRight .

jLeft...

iRight .

(-Left...

iRight .

fLeft...

1 Right .

fBifid .

do .

fBifid?

I"^

(?)

I fBifid.

i (?)

I
^'^

I (?)

I (?)

fBifid .

(?)

(?)

(?)

I
^'^

iBifid

.

(?)

(?)

fBifid .

I. .do .

..do .,

..do .,

..do ..

(?)

fBifid..

I..do ..

65

} ™f(

..do .

(?)

Bifid .

do .

Trifid

...do .

(?)

(?)

(?)

(?)

(?)

(?)

(?)

Bifid.

..do .

(?)

(?)

(?)

(?)

Trifid

(?)

(?)

Bifid.

..do .

...do .

..do .

(?)

(?)

Bifid .

..do ..

..do ..

(?)

Bifid .

..do ..

Trifid

...do.«.

...do .

...do .

...do .

(?)

(?)

Trifid."

(?)

Trifid

Bifid!/

(?)

Bifid .

.

(?)

(?)

Bifid '>.

Trifid"

..do.".

Bifid..

..do ..

Trifid .

-.do.".

..do ..

..do ..

..do.''.

..do.'.

Bifid <•.

(?)

4-fid ..

..do.?.

Bifid .

.

...do ..

Entire'

...do.?.

Trifid .

(?)

(?)

Trifid .

(?)

Bifid .

.

...do ..

(?)

Trifid?

(?)

(?)

Trifid .

(?)

Entire

..do .

..do .

..do .

..do .

..do ..

(?)

Bifid .

.

Varia-

ble..''

Trifid .

(?)

Trifid .

Bifid .

.

Entire

(?)

(?)

(?)

Entire

(?)

(?)

Trifid

(?)

Entire

..do .

(?)

Entire

(?)

(?)

Bifid..

(?)

Entire.

..do ..

..do ..

..do ..

..do ..

..do ..

(?)

Entire.

..do ..

Bifid..

(?)

(?)

Entire.

11 \
1 (?

11 / ^

(^)
'I (?)

(?) ;

(?)

(?)

} (?)

} (?)

} (?)

10

}
(?)

{

(?)

[
(?)

}
(?)

}
(?)

(?)

(?)

18

(?)

11

(?)

(?)
I

18

(?)

18:

16

16

13

18?

13?

13?

15

15

(?)

13?,

13

} (?)

} (?)

PI. XIV,

figs. 1-3.

PI XIV,

figs. 4-6.

PI. XV,

fig. r5.

PI. XIV,
' fig- 9-

PI. XIII,

figs. 3,4,

and PI.

XIV, fig.

10.

PI. XIII,

fig. 5.

PI. XIV,

figs. 7,8.

aBeginning to become quadrifid, i. e.. having four minute marginal saddles by division of one of the bifid marginals.

SWith a few minute digitations beginning to appear.

cWith three other very minute lobes, five marginal lobes in all.

rf Distinctly trifid.

f Obscurely trifid.
,

/Some entire, others obscurely trifid.

ff With a number of small marginals iust beginning.
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In all of these specimens the tirst lateral saddles were of very nearly

the same g-eueral character, decidedly deepK liiild, ^\^'\\ in the youii<rest

stages recorded, and with both anus subdivided b\- one or more marginal

lobes; the second lateral saddles were also complex at all stages observed,

and one small specimen not recorded in the table, with suture lines on the

last volution running from 12 to 18 mm., showed the same facts. This has

bifid first and trifid second lateral lobes, with (juadriiid third lateral saddles

on both sides. A bifid fourth is visible on the right side when the volution

is less than 12 mm. 'Phis same saddle with a bifid base is the only one

visible in another fossil with a suture line of about 8 imn. It is evident

that the law of variation in the sutures is that lobes and saddles increase

in variability of outlines and in number progi'essively from the venter

toward the dorsal lines of involution, the so-called auxiliaries or derivatives

of the primitive second lateral saddles of the young being far more variable

than the first lateral saddle.

Localitij: Kanab Valle}-, Utah; Elm Fork, Dallas County, Tex.

Age: Colorado epoch.

Metoicoceras ACCELERATrM u. s[). Hyatt

PL XIV, tiys. 11-14.

I at first thought this to be the young of the s])ecies described by
Whiteaves as FlacenUceras liardense, but the figures given l)y him merely

indicate that the venter had continuous costic across it. The condition of

his fossils was, however, such that he did not see the venter, and this

can only be inferred from the lateral as])ect as given in his drawings.

Apparently there were no tubercles on the sides in the full-grown specimen,

and the umbilicus was about the size of that of M. tvhitei and not so small

as in this species. There were no nodes nor prominent cost.ne near the

umbilical shoulder in this fossil, and the two outer rows of tubercles were

much less prominent than in the preceding species. The venter in the

first half of the outer volution resembled that of 3/. ivhitei at an earlier age

on the first quarter of the outer volution of the specimen shown in 1*1. XIV,

fig. 1 , but with less decided tubercles, and on the latter half of this volution

it is changed as the venter is in the old age of M. whUc.i. That is to say,

the costse that cross it are ])rominent and flat, liut not channeled nor

concave. The costie on the sides are not so i)rominent and coarse as in
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ivhitei. There are more of them, and only the hist begin to reach entirely

aci'oss the sides. There is a sigmoidal channel on either side that does

not reach across the venter. This is a characteristic occurring- also in

M. liardense, but not in other species. This occurs close to what must have

been the edge of the aperture, since the living chamber is considerably

over three-fourths of a volution in length and was probably a little longer

when complete. The black line shows the position of the basal septum of

the living chamber shown on the opposite side of the fossil figured.

Locality: Elm Fork, Horton's mill, Dallas County, Tex.

Age: Colorado epoch.

HEINZIID2E.

The members of this family are easily distinguisliable from the typical

Pulchelliidfe by the possession at some stage of elongated, usually

douljle, but more or less connected tubercular terminations on the Aentral

ends of the lateral costse. All of the forms so far known have coarser and

more complete lateral costa? than are usual in Pulchelliida^ and there is,

especially in primitive forms, a tendency to the development of stouter

volutions, with less involution and consequently wider umbilici. The

average size is larger, and the development is very distinct in all forms, so

far as known. The young are stouter, less involute, and have costae con-

tinuous across the venter. The tubercles appear upon these costse in two

lines of single tubercles, and then subsequently two rows are developed

iipon the outer sides of these that remain more or less closely coimected.

The lateral costae are similar to those of Pulchelliidae, but sometimes a

median or an inner row of tubercles or both appear in the later stages.

The ventral channels are apt to be real channels furrowing l)()tli the costJB

and the intercostal spaces on the venter, and in the young and in primitive

forms are apt to be narrow and smooth. The sutures are similar to those

of Pulchelliidse, but as a rule have fewer and larger saddles and loDes, and

the outlines more complex at the same comparative age, judging from the

size ()f the casts.

The development is so distinct from that of Pulchelliida? in some species

of Heinziu that if it were not for the fortunate accident that placed one

specimen of Heinzia matura in my way, I could not have offei'ed any

rational suggestion as to the true relations of this family. The development

of Heinzia matura, however, shows, as stated below, a form that in the
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•\'(>uiiji- is iii\(iliitr, siinmtli, Mild ci iiiipri'ssci 1 with a riiuiulcil \-ciitci' as in tlie

young (it" I'nlcliclliida'. Tlicn it has a taint hnc of ventral tulicn-h's and

flat venter followed by a true l'uleli(dlian stage with channeled venter

bordered by single tul)eroles. In other words, at this age tlie si)ecies is

like Pidchellia except that the tubercles are imt (doiigated crests. The

ephebic stage shows tlie usual terminal double rnw of tubercles ot the

Heiiiziidtt. The conclusion from this evidence is that the Pulchelliidse

probabh' arose from Heinzia or some very similar form through the increase

of comi)ression and involution and from the prolongation of the smooth

larval stages, the suppression of the preliminarN' lines of ventral tubercles

in the }oung and the tendencA' in later stages to suppress the second lateral

lines of tu])ercles. 'I'liis inference acquires some support also from the fact

of the earlier appearance of Heinziida? in the Neocomian. We can in this

way account for the comnninal resemlilances of these two families in their

adult forms, costaj and sutures, but it must be borne in mind that the evi-

dence upon which this inference is leased is not by any means complete.

The evidence with regard to the coiuiection and genesis of forms is

less complete than in the Pulchelliid;v, but the following diagram gives the

apparent relations of the genera so far as the ontogeny at present known

indicates these:

Metoicoceras

Gerhanltia Carstcnia

-Heinzia

.
( 'lieloniceras

HEINZIA Sayn.

Sayn" defines this genus in the following terms: "Les espfeces qui se

rattachent aux PukheUia suhcaicedi et provincialis sont nettement caracter-

is^es par une ornementatioii vigoureuse, visible d^s les tours embryonuaires,

un accroissement en general moins rapide, des sutures le plus souveut tres

eloignees les unes des autres et remarquables par le grand developpement

en largeur des selles et I'amoindrissement des lolies tr^s ctroits et pen

dticoupes." The group described by Sayn under this name is obviously a

"Amm. du Barr^mien du Djebel-Ouach pres Constantine: Ann. Soc. d'Agriculture de Lyon, 6th

series. Vol. Ill, 1890, p. 151.

MON XLIV—03 9
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composite of several genera distinct in their development and in their

sutures from any form of true Pulchelliidje and also differing decidedly

from each other. The species here mentioned as H. sayni is assumed to be

the type because it is one of the first two species mentioned by this author

and is the first one of these figured. His PulckelUa suhcaicedi appears to

me to belong with PulcheUia caicedi (Karsten) in the genus Carstenia.

Heinzia sayni Hyatt.

PulcheUia provinciali-^ Sayn, 1890, Ann. Soc. d'Agriculture de Lyon, 6th series,

Vol. Ill, pp. Ifi5, 166; pi. 1, fig. 16; pi. 2, fig. 7.

This is neither the species figured by d'Orbigny nor that given by

Nicklfes, but a dwarfed, compressed form with fine tubercles and fine costse

developed at a comparatively early stage. It is similar to true H. provin-

cialis in being less involute than corioli.

Locality: Djebel-Ouach, North Africa.

Age: Barremien.

Heinzia corioli Nicklfes.

PulcheUia {Heinzia) corioli Nickles, 1S90, Mem. Soc. geol. France, Paleontologie,

No. 4, p. 53, pis. 6, 7.

This species and another, supposed to be allied to sayni, are both

larger, have coarser ornaments and more complex sutures than the African

forms, and broad channels like Gerhardtia.

Locality : Spain.

Age: Barremiau.

Heinzia heinzi Coquand "

PulcheUia heinzi Sayn, 1890, Ann. Soc. d"Agriculture de Lyon, 6th series. Vol. Ill,

pi. 2, fig. 5.

This species has similar ornamentation, but mucli coarser than in

H. sayni. The sutures are given, and these are not similar to those of

Pulchellidee.

Locality: North Africa.

Age: Barremian.

" Coronites is represented in North Africa by a small group of dwarfed forms having the develop-

ment and general aspect of the more discoidal forms of Hoplite-f. The type is Cor. (Heinzia) coronatoides

(Sayn). This form has a ventral channel, beginning at a comparatively early stage while the young
are still highly coronate and the costje dichotomous on the venter. These spring from single nodes en
the latero-ventral angles, which are coincident with the umbilical shoulder. These subsequently
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IIkinzia hispanica 11. s|i. llynrt.

Pulchellla {ILiiiziii) ci. provinciulifi Nii-kl("-s, Mi'iu. Soc. i^t'ol. Fi'uiu-c. Pali'ontologie,

No. 4, pl.s. P.. 7.

Nickles's figures o-ive a spt'cics witli sniiillcr iiiiil)ilicus and a sliallower,

wider channel turrowing- the costa' only, as in J'tdclicllid. Thr vof^Uv have

more prominent nodes and arc more prominent on tlie venter, whicli is

ci'ossed bv them and cut up into \\a\'('s as in I'lilrlicllin.

There is one specimen in tlie Museum of ( 'oni])arative Zoolo<i'\', prob-

ably from Escragnolles, tliat 1 have labekMl llvhizUt afi'. liLspanica. It

diflFers from this species only in liavino- more in\'ohite wliorls and perhaps

somewhat coarser costa^ and possibK- the sutures a littk' more compk'X.

HeINZIA PfLCHELLIKoU.MI.S n. sj). llvatt.

This species, from tlie collection in the iluseum of Comparative Zoology,

has exactlv the form and aspect of some of tlie tyjiical species of PidclieUia,

except that the cost;e are more prominent and ci-oss tlie inner jtarts of the

sides, ami the outer row of tubercles lias the broad, double character of

those of the i^fem^ia group. I'liis has no inner line of tubercles and has

been considered similar to ilidai/aniis, which is a species tA' Xicldesia.

Locality: EscragnoUes, France.

Age: Barremian.

Heinzia pkovixcialis (d'Oi-bigny).

ri. XV. ti,i;s. lit.L'O: I'l. XVI, tigs. 1-3.

Ammonites provincial !•< d'Orhiony. 1S.5(I. Prodrome de Piileontologie. Vol. II, p. 99.

Pvichellia 2)rovinelalix UhHg, 1«.S3, Dciiksch. K. Aksid. Wiss., Wien, Vol. XLVI,
pi. 2<i. fig. 2.

Assuming Uhlig's figure to be taken from a species identical with

d'Orbigny's, the specimen here figured is a truc^ representation <)f this

extend internally into lateral swingle costiv and the nodes disappear. The ^os^n^ become single on the

sides or may remain dichotomous. The result is a form in some species that is almost an exact

parallel ^vith some forms of the Hoplitidre. The sutures are simple and have an immature aspect.

The ventral ia rather narrow am' is divided by a small truncated siphonal saddle. The first lateral

saddles are very broad, bifid on one side in //. lioplillformix ai\d trifid and still broader on the other.

The first lateral lobes are narrow and trifid or bifid. The second lateral saddles belong to the auxiliary

series, and are mucli smaller than tlie first and only slightly dentated, wliile the tliird and fourth

saddles are entire. The second lateral lobe is very short and entire, and two other similar smaller

lobes complete the lateral line.

This description is taken from Sayn's figures.
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species. It has the narrow, deej), smooth ventral channel, which is also

shown in Uhlig's tigure, with the same peculiar abrupt ventral terminations

to the costse with forward bend on the edge of the channel. The venter is

not cut up int( > waves by the crossing of the costse as in H. puJrhelUformis.

The channel, in fact, is deeper than the depressions between the costse, and

the i-idges that guard it on either ridge give a pointed aspect to the forward

terminations of the costse. This is also observable in Uhlig's figure.

On splitting this specimen I succeeded in exposing three substages

of neauic age. The first substage showed faint costa^ that crossed the

rounded venter, the form being at this time rounded, with gibbous sides and

open umbilicus. Then faint tubercles appeared, the venter still remaining

rounded between thein. These tubercles in the next substage became more

prominent, and the venter between them became flattened. The costse

became more prominent at the same time on the outer half of the side and

made a slight f(irward bend on to the venter. Soon after this a very faint,

narrow, linear depression indicated the beginning of the ventral channel.

I was not able to discover at what age the second range of tubercles began

to come in nor their exact position. The volution is gibbous on the sides

throughout these early stages and is a rather stout young form with an open

umbilicus.

Locality: Escragnolles, France.

Aye: Barremian.

Heinzia matura n. sp. Hyatt.

PI. XV. tig,s. 12-18.

This species is allied to that described above by Sayn. It is similar

in its compressed form, in the amount of involution and in the broad

ventral channel, and in having- a row of tubercles on the umbilical shoul-

ders. The costse are, however, much broader and have the double external

termination of the group of Heinzia. This termination is, however, not

distinguisliable on the earliest part of the outer volution, but is well devel-

oped on the third quarter of this volution. This termination is seen in this

specimen to be a modification of the ends of the costse, and it is not due to

the approximation and coalescence of an inner row of tubercles with the

outer row. The shell is preserved on one side of this specimen and shows
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the sajiie innrkinfis as on tlio cast. TIil' voiing' is much Hatter and increases

faster in the al^domino-dorsal diameters than in other s))ecies oi Ileinzia and

remains siiKK.tli until a later age. Tlie tubercles appear also later on tlic

venter, and tiierc is a Hat ventral zone fur a more jtrolong-ed sta<,''e tlian in

H. provhicialis, and the ventral clianiicl appears later. Tlic innl)ilical

tubercles appear on the last volution rtgured and are at fir.st sing-le. Then

thev ])robably l)ecoine [double] bv the development of two other rows of

tnl)erclcs near the ventral lines, hut this was not actually seen on the

specimen.

Locnlitji : KscraL;iiolles, P'rance.

A(ff' : ISaricniian.

Heixzia ouachexsis (C'ofpiand).

Pulchellia ouachen^ix Sayn, 18'.t0. Ami. .S(n'. (rAL;riciiltiirt! <](> Lyon. (Ith st-rics,

Vol. Ill, p. 157. pi. 1, lig. 15 (not tig. 14).

This species, described as a Fidchellia by Sayn, is an involute com-

pressed form probahlv in the same genetic group with //. nKifiini. This is

shown by the ventral channel and costfe and tubercles on the umbilicial

shoulders. It has not the broad double terminations of the costse observed

in H. matura. Fig. 15 is probably a true I'ltJchcUia, and is cited under that

generic name as P. kiliani.

Localitji : Djebel-Ouach, North Africa.

Agn: Barremian.

CARSTEXIA n. gen. Hyatt.

This remarkable group has, as shown by Karsten's figure of Carf<fcnin

Undigl in the latest neanic or early ephebic stage, coarse costa- witli double

terminations becoming dichotomous at the middle lateral line aui! having a

line of nodes at their junctions. These are continued later on the single

costa3 when these appear. The arising of the double line of outer tubercles

close together on the ventral line is also shown in this figure. The form is

stout in the type mentioned above and similar to that of Heinzia provincialis,

but in the Carstenia {Amm.^ caicedi Karsten it is more involute and com-

pressed. The ventral furrow in Carstenia lindigi in the young is narrow

and similar to that of Heinzia, but later it broadens and becomes similar to
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that of Gerhardtia. This occurs in an earlier age in Carstenia caicedi.

Descriptions are wholly taken from Karsten's figures."

Carstenia subcaickui (Karsten).

C. subcaicedi (Karsten) is described b}' that author as having heavy

coarse costse bifurcating like those of caicedi and, if his small figure

represents the young or a primitive dwarfed form of this group, it shows

how very distinct its development must be as compared with that of other

genera.

Carstenia ? tuberculata n. sp. Hyatt.

C.f tidjercidaia {Pid. provinciaUs Gerhardt)'' is described Ijy that author

as identical with lindif/i Karsten. It is, however, less involute, and,

although having similar (juadragonal volutions, has costs? like those of

Gerhardtia and there is no median lateral line of tubercles. The sutures

are more like those of Metoicoceras than of Heinzia iwovinciaJis. It is

possible that the development of this species may show it to be more nearly

related to Metoicoceras than to Carstenia. It has, however, the peculiar

channeled bases of the second row of tubercles on either side that have

been found so far only in this last-named genus. All of these have been

supposed to be of Barremian age. Its characteristics seem also to ally it

decidedly with such forms as Heinzia provinciaUs, and to indicate a 'common

origin for all of these genera in some primitive form with similar but more

tuberculose volutions. It is obviously a more primitive form than Heinzia,

which has more compressed and often more involute shells and retains in

its latest stage the form and aspect of the young of H. provinciaUs and of

the earlier neanic stag-e of Metoicoceras swaUovi. The resemblances to

Gerhardtia are also close, as may be seen on Gerhardt's plates, and its

form is similar to the young of Carstenia caicedi as figured by Karsten.

These affinities and its obviously primitive larval characteristics show

it to be the nearest approach yet found of the probable genetic ancestor of

the Heinziidse.

«G^ol. de rancienne Colomb. Venez. Nouv. Gren. et Ecuador. Berlin, 1886.

''Kreidef. in Columbien: Neues Jahrbuch fur Min., Geol., und Pal., Beil.-Bd. XI, 1897-98, p. 152,

pi. 2, fig. 8.
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Carstenia galeata (d'Orbiiiiiy).

Ammonite.^ gahatn.s d'Orbigny, lS-t2, Voyajjo dsiiis rAiiu'riqiu^ iiK'ridinnalc, WA. Ill,

pi. 17, tigs. 8-.5 (not tio-.s. ti, 7).

I^dcheUia caieedi Gerhnvdt. 18!t7. Neiics .Fiihrl>. fiir Miii., (tcoi.. uiul Piil.. Hcil. IVl.

XI. p. 151. pi. 3. tig. 7.

This species has a form, co.staj, ventral channel, and outer tuljei'ele.s

similar t<> those of C. caicedi Karsteu, but having- the single cost;e appearing

later, the double outer line of tubercles disappearing at the same time, and

no median lateral line of tubercles apparent in d'Orbignv's figures. The

doui)le outm- tubercles are observal)le in iigures given bv d'Orbigny at the

beginning of the outer volution and are quite plain upon an excellent cast

of this fossil from Chile in De Kouinck's collei-tion in the Museiim of

Comparative Zoology. Figs. 6 and 7 of d'Orbignv are true Pulchellia, nut

the young of this species. Pitl. caicdi (ierhardt has exactly the form and

aspect of the next younger parts of tlie volution figured by d'OrbigUA' and

observable on the last mentioned.

GKRIIAHDTTA n. gen. Hyatt.

The near alliance of this genus with Heinzia becomes apparent upon

comparison of the type Gerhardtla f/aleafoides (Karsteu) with Heinzia

provincialis (d'()rb.) and Heinzia f tuherculata. The unil)ili(al characters

are similar so far as the amount of involution and the general aspect is

concerned, but the umbilical shoulders are more prominent, the umbilical

zone is sometimes concave, broader, and the umbilicus deeper. The shell

in the neanic and adult stage is more conij)ressed and more involute than

it is in Heinzia at the same age and also mure involute tlian its own

ephebie stage. The extreme decrease of involution in old specimens may
also be noticed in these forms. The costjx? in the neanic stage are much

finer and more closely crowded than in any genus of this group. The

costfB are similar, but the outer row of double nodes are absent or only

very faintly expressed. The sutures are more complex in outline, l)iu of

the same general tyi)e.

The foriu is more compressed, the venter more contracted, and practi-

cally bounded by the elongated single nodal termini of the costse. The

furrows between the costie cross the venter, cutting it up into flexures, and

the ventral channel is very broad and aiiects the flexures only, not descend-

ing- to the level of the ventral furrows.
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Besides the tvpe mentioned above, this group contains Ger. fialeatus

(Karsten) (von Buch's figure of this species is too poor for comparison), and

Ger. veleziensin n. sp. Hyatt {Pul. didayi Grerh., op. cit., pi. 3, fig. 4). Amni.

dklayanus d'OrV). belongs to genus Nicklesia. Anim. didayanus Karsten is

probably a younger stage of the species figured by Gerhardt, and it came

from the same locality, Velez.

Similar species have been cited from other countries by Gerhai-dt, but

tliese are unknown to me.

All species are of Barremian age and found in Colombia or Chile.

The sutures have been well figured by Gerhardt and are quite different

from those of C. tuberculata and H. provincialis.

PULCHELLIIDiE.

This family has highly involute compressed shells. The cost?e, when

these are present, are acquired at a comparatively late age, and the tuber-

cles, when i^resent, are single elongated crests on the ventro-lateral angles

of the costiB. The costse usually cross the venter even when there is a

channel on their outer surfaces. The sunken intercostal furrows that cross

the venter also are not as a rule affected by the channeling of the costa;.

The sutures are of the same type as in Heimia, but with somewhat

more complex outlines. I have had no opportunity to examine the dorsal

sutures.

The primitive form is Psilopidchellia" which retains the smooth keelless

condition of its own young throughout life. This stage is transient in the

development of other genera. In Nicklesia it is followed by a stage with a

flat venter, and this is then followed by the development of lateral costJB

tliat cross the venter without tubercles or channels, or the latter may be

developed directly from the previous stage.

Sidjpidcliellia has similar stages followed by a channeled venter due to

the development of two slight ridges.

PulcheUia develops lateral costae that cross the venter, but these are

concave on the venter and have lateral tubercular crests in place of the

ridges of Subpulchellia. The intercostal furrows also cross the venter, but

are usually convex on the venter between the costae. The tubercles have

been universally but erroneously spoken of as keels. They are really not

"The author failed to describe or cite any species belonging to Psilopulchellia.—T. W. S.
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Ctnitimious at any stajic and can not even V)e acciU'ateU' di'scrilicd as ridges.

The term carina or kctd slionld l)c confined entirely to the continuous

azygous ventral elevation. Tlie term bicarinate i.s confusing and miglit be

especially Iroulilc^some it' occasion should arise to describe a form liaving

a really double or split keel. .V I'urthcr uiodilication of the dev(dopment

takes place when a keel arises upon the smooth i-oinuled venter of the

earlier stages as in Psilotissotia. This form is api)arenth' transitional to

true Tissotidre, bxit these affinities disappear upon comparing the ontogeny

with that of 'I'lssotiidir, and especially when tlie relations of these to the

flat ventered and keeled and channeled forms of Pseudotissotia are recog-

nized. The sutin-es oi' I'sihtissofid are also decidedly Pulchellian and there

are also transitional forms coimectiug it with I'sUopidcliclliu. Lojjholobites,

so far as known, appears to be adequately accoiuited for as a retrogressive

modification of I'sUotissotia or some of the smooth forms with which it

agrees in external characters. This suggestion requires, of course, to be

tested by the comjjarative study of its development and tliat of the similar

forms of this family." The natural arrangement of these genera upon the

basis of their ontogeny seems therefore to be as follows:

t'ulchcUia

I

Nicklesia Subpulchellia Psilotissotia

I

'

I

! -Psilopulchellia ' - Lnpholobites

I

Ileiiizia

It seems obvious from the development of the young of most genera

and the apparently full-grown Swhindchellia, and from the evidence of the

sutures, that this group is closely related to Engonoceratid.nB. If this be so,

the latter can be exjjlained as a retrogressive form evolved from Suhpulchel-

lia as its most probable Xeocomian ancestor. The supposed relations of

some of the genera to StoUcskaia are discussed under the head of PulchcUia.

The parallelism between .some of these forms of PulcheUla and the Hoplitidrt'

is so close that it recpures the evidence of their younger stages for their

separation. It is closer than between this genus and any one of the Heinz-

iidie, because of the presence of the line of double elongated tubercles in

the latter.

"The Pulchelliidfe were not mentioneil in uiy C'ephalopod chapter in Zittel's Text-boolj, owing to

the afiiilental omission in copying of a page of tlie manuscript.
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NICKLESIA u. gen. Hyatt.

This geuus has a prolonged smooth stage, followed by a costated stage,

in which the costse are without tubercles and cross the more or less rounded

convex venter without becoming concave. In some species, as in the type

[N. dumasiana^, the venter does not become decidedly flattened at any

stage and the costse are very slightly developed. The following species,

described and fully figured by Nickl^s in his Pal(^ontologie du sud-est

de TEspagne," can be referred to this section of the genus: Nick, moltoi,

levt/i, nolani, lapphrenti.

In other species the venter Ijecomes markedly flattened during the

latter part of the smooth stage, and the following species, described b}- the

same author, are referable to this section: Nkli. zeilleri, maUada, hertrandi.

NiCKLESIA ALICANTENSIS n. sp. Hyatt.

Pulchdlia (Sfol. i) pulclteUa Niekles, 1890, M^m. Soc. geol. France, Paleontoloo-ie.

No. 4, p. 1.3, pi. 1, figs. 10. 11.

This diff'ers from d'Orbigny's species in having regularlv dichotomous,

more or less sigmoidal costse, a wider umbilicus, less compressed form, and

broader venter.

The following species can also be included under this head: Nich.

karsteni (Uhlig)'' QimkheUus of Karsten).

NiCKLEsIA LENTICULATA U. Sp. Hvatt.

PulchelUa aff. fidckella Gerhardt, 1897, Neues Jalirb. fiir IMin., Geol., und Pal., Beil.-

Bd. XI, p. 154, pi. 3, fig. 9.

D'Orbigny's species has several short costfe between the longer ones,

and the internal sections between the longer costations are smooth, whereas

in both of the above the costfe are crowded together and cover the sides of

the shells.

NiCKLESIA DiDAYANA (d'Orbiguy).

Nick, dklayana (d'Orbigny), another species of this group, has been

often misapplied to species having channels on the venter and lateral

tubercles.

«Mem. Soc. g^ol. France, Pal^ontologie, No. 4, 1890.

'' Wernsdorfer Schichten, Denkschr. K. Akad. Wiss., Wien, Vol. XLVI, 188.3.
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NlCKLKSlA DTMASIAW ((VOrljifi'Ilv).

I'l. XVII. ri--. r,-s.

Ainmoniteit dtniKH^ifniHs il'Orhiyiiy. l^-ii', \'()y:ij;i' diuis rAiin'i'iciiic iiu'ridioiialc \'ol.

Ill, p. r,9. pi. 17.

This species is fully fif>'ure(l hv d'Orhig-iiy, and easil}' reco<i'uizable in

case of laru'e si)eciuiens. The French specimens tliat usually l)ear this name

have been rctaincil hci'c with a ([Ui-stion mark, 'i'lic tlu'cc cxanqjlcs that

are in the Museum of Comparative Zoology are much smaller than the

figures of the South American species, but are otherwise identical, and there

are no \()ung forms of the latter for comparison. The young specimen

figured shows the development of the generic costaj directly from a form

with a rounded venter, without the intervention of a flat or concave venter.

Locality: Colombia, South Aincricn; Escragnolle.s, France.

Age: Neocomian.

SUBPULCIIELLIA n. g.n. Hyatt.

This becomes a distinct generic group, consistently with the principles

advocated in tliis and other ])apers, because it rej)re.sents a distinct grade in

the evolution of the Pulchelliida\ Its permanent adult characteristics cor-

respond to those of the transient condition of the neanic .stage in the young

of PulchelUa. Subjmlchellia oehlerii (Nickles) has a smooth involute .shell,

with a concave ventral area bordered by two ridges. The venter on casts

is usually flat and has no definite ridges.

The genus includes also Suhp. foiiquc/ (Nickles), and Sn/jp. saitraf/cdiii

(NickR's.)

Sub}), sauvageaiii (8avn) has lobes and saddles (piite ditfei-ent from the

Spanish form as figured by Nickles, but whether it or NickR'.s's si)ecies

is identi(;al with Ifermite's it is not possible to state. Ilermite's original

description and figure gi\-e no sutures. The shell as described in correction

of the figure" has slight costations, present also in Sayn's, as described but

not as figured, and not mentioned at all in Nickl^s's description. The

sutures of Nicklfes's specimens, one from near Constantiue, Africa, and the

other from Spain, are similar, but entirely distinct from those of Sayn's

figure. Until the suture of Ilermite's original or of a specimen from the

" Hermite, Etudes g^ol. sur les lies Bal^ares, Vol. I, 1879, p. 315, pi. 4, figs. 4, 6.
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same locality has been investigated, it can not be stated whether Sayn's or

Nicklfes's species are really the same as Hermite's. In these smooth forms

the shells can not be relied on to show specific differences.

SUBPULCHELLIA CASTELLAXENSIS n. sp. Hyatt.

PI. XVII. liy.s. 1-5.

The two specimens in the Mnsenm of Comparative Zoology here

described as the types of the genus and species are both smooth, compressed,

highly involute shells similar to sauvageaui and others in aspect, but with

denticulations on the auxiliary saddles not found in those sjjecies. The

largest specimen is a cast 28 mm. in whole diameter, probably when

complete about 40 mm. The inner edge of the living chamber shows on

one side and this was about one-lialf of a volution in length. The suture

figured was taken from the oldest stage of this specimen. Tlie venter in

this cast is plano-convex, and there are ridges on the ventro-lateral angles,

but these are ridges because the lateral zones are faintly concave,

consequently they are ridge-like toward the lateral aspects and not on the

venter. The center of the venter has a raised line or pseudo-keel sucli as

is figured by Sayn in his Pid. saiwageaal, and is not uncommon in species

of Placenticeras. When the shell is jjresent the venter is slightly concave

and it has the usual ventro-lateral ridges. The specimen figured (PI. XVII,

figs. 1—4) is somewhat yovmger, but shows a partially completed living

chamber a little longer than one-half of a volutiim.

Locality: Castellanes, France.

Age: Neocomian.

PULCHELLIA Uhlig.

Uhlig designated three groups when he described this genus, tlie

so-called bicarinated or true PulcheUia, the group with costse crossing

the venter, equal to my NicMesia, and those with a keel on the venter,

the equivalents of the geiuis Psilotissotia. Nicklfes recapitulates these facts

and the observations of Douvill^, and joins him in referring the first group to

PulcJiellia, and also in thinking it possible that P. pulcheHa and some others

may be referi-ed to Stoliczhaia. Nickles, however, retains these forms under

the general name Pulchellia, and places the other generic names in brackets.
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He lias also traced some differences between the sutures of the different

grouj)s, but these are of such a nature that one does not get clear impressions

from drawings, although those of Nickles are remarkable for their excellence

and full of instructive details. 1 unfortunately can not agree with these

gentlemen with regard to Stollczkaia.

Nemnayr" states " sehe ich mich g(*n(ithigt, eine Gattung fiir eine

merkwiii'dige kleine Giiippe von Animoneen aufzustellen, niimlich, fiir die

eigentiimlichen Formen der indischen Kreide, welche Stoliczka * * *

beschrieben und rait den Hallstatter Arcesten verglichen hat." He tlien

goes on to estal)lish new names for the two Indian species considered by

him to be distinct from Ammonites dispar d'Orbigny, and the first of these,

Stoliczkaia tetragona NeumaA-r or Amm. (Jis)tar Stoliczka/' thus becomes the

type of this genus. D'Orbigny's figure and description of Aiii))i. dispar

shows a compressed involute shell with a volution in section like that of

Nicklesia pidcheUu (d'Orl>igny), but the cost.T? are narrow, and although

they cross the venter thev are quite distinct from those of this family.

D'Orbignv's species is an old shell of some other group, l)ut is related

neither to PidcheUia nor Stoliczkaia.

Stol. tetragona has a quadragonal volution in section wlien full grown,

venter depressed and slightly convex, sides same, umbilical zone abrupt and

narrow. Ribs very prominent and sharp, reaching across the venter and

side and having alternating shorter costa^ across the venter. Only one row

of tubercles along the ventro-lateral angles in the young until in the neanic

stage. These disappear in the adult. This is precisely the form and gen-

eral aspect of some of the Mantelliceratidse. For example, Amm.

manteW is either a member of this genus or a very similar parallel form.

But none of these have costa* or ornaments or channels like those of

Mantelliceratidse. Probably also the young are more or less distinct in

development.

Wliether this last be true or not, the agreements of the adult sutures

are not close enoug-h to place such widely different structured shells as

Stol. tetragona and Fulchellia pulchella in the same group, especially when

there is close agreement between the latter and the younger stages of the

typical F. compressissimu and the suture lines are also similar.

«Zeitschr. Deutsch. geoi. Gesell., Vol. XXVII, 1875, p. 931.

l> Foss. Ceph. Cret. Southern India, pi. 45, f. 2.
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The keeled smooth forms were also refeiTed by Douville and Nicklfes

and by myself in Cephalopoda of Zittel's Text-book under the name of

' Psilotissotia to Tissotidse, but I am now satisfied that this is an erroneous

view of their true affinities, and they are here retained in the Pulchelliidse.

PULCHELLIA NICKLESI U. sp. Hyatt,

PulcheUia compressissima Nickles, 1890, Mem. Soc. geol. France, Piileontologie,

No. 4, p. 8, pis. 1 and 3.

This species is now, thanks to the drawings and descriptions of Nickles,

sufficiently well known so far as the neanic and ephebic stages are con-

cerned, and it is not venturesome to say that in the still younger stages

the venter must have been rounded and smooth like that of the group here

named PsilopidcheUia. The true P. compressissima d'Orbigny is a much

thinner shell, with broader eosta? and narrower venter, the costal folds on

the venter narrower and less deeply channeled. Doubtless the young are

correspondingh' distinct. The umbilicus is also narrower. PulclieUia schlum-

hergeri Nickles, Mem. Soc. geol. France, Paleontologie, No. 4, p. 38, pis. 7.

and 8 ; Pid. cohmibiana (compressissima Gerhardt), also figured by d'Orbigny

as the young of his Amm. galeatus in the Voyage dans I'Amc'rique merid-

ionale, Pul. selecta, and Pul. hettncri also belong to this genus.

Age : Barremian.

There are two species described from Djebel-Ouach by Sayn, Pul.

changarnieri Sayn and Pul. kiliani. n. sp. (Pul. (Heinzid) ouachensis, Sayn,"

pars). This last is distinct from Heinzia ouachensis Sayii in not having an

inner line of tubercles and in its naiTOwer ventral channels as well as in its

sutures as described by Sayn.

PuLCHELLiA coMPKES.«i8SiMA (d'Orbigny).

PI. XVII, tigs. 9-12.

Ammonites compressissi7nu.s d'Orbigny, 1840, Terr. Cretace, pi. 61.

This species is veiy peculiar and altogether distinct from the forms

usually placed under the same name by authors generally. D'Orbigny's

figure is very similar to a specimen of the Krantz collection from Escra-

gnolles, the same locality as the shell figured by d'Orbigny. The form of

this cast is quite as much compressed and involute, the costae are present

"Ann. Soc. d'Afrriculture de Lyon, 6th series, Vol. Ill, 1890, p. 1.55, pi. 2, fijr. 15, not fig. 14.
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only (111 the outer liall'ot'tlie sides, the spaces between uvv luirrow sulcations

that cross the venter. The costse cross the venter witli undiminished

breadtli and are clianneled, but tliis channel is so shallow that I at first

thought this must be the young of another s])ecies with \-erv broad costa',

Amm. catillm d'Orbigny. The si)ecimen dcscril)cd is just a little older than

the shell figured as row;;ressm//j;».s' by d'( )rbignyan(l ribs begin suddonlvto

bend forward on the last part of the outer volution. Amni. ratiUiis d'C )rbigny

may also belong to this genus, but the characters of the young, wliich alone

can determine this question, are not known.

Locality: Escragnolles, France.

Age: Neocomian.

PSILOTISSOTIA Hyatt.

This genus was unluckily considered by me when mentione<l for the

first time" as a member of the Tissotiida'. In this I was not led bv the

opinions of Douvill^ and Nickl^s, Imt l)y wliat 1 then considered to be its

true aifiiiities. It has become obvious in studying I'araiissotia, which

approaches it nearest in form and in agreement of the development, that

this is not a natural association. Nickles's plates also show that the sutures

are similar to those of true Pulchelliida^ 'i'hey are involute forms, smooth,

and compressed in the earlier stages and lia\'ing at this time or all through

the neanic stage a smooth keel that may in older stages become tubercu-

lated. Costse may be represented by fine folds as in Psil. marioUe Nickl^s,

until a late age, but when they do appear they are heavy, fold-like, and

sigmoidal. In this species also a median lateral line of nodes api)ears. If

their real aflinities are with this family, as they certainly appear to be now,

they can be accounted for as direct derivations of Ps'tlopulclielUa which has

evolved a keel. The intermediate aspect of species like Pul. defon/eni and

hait(/i indicates that the shell did not have a flat ventral area at any stage,

but was the direct outcome of the evolution of Psilopulchellia.

This includes besides the type, Psil. chalmasi (Nicklfes), the following

species: Psil. manola; defon/esi, rei(/i, haugi, Nicklfes; Pul. defforgesi Nickles

is described b^ him as having simply a sharp venter, but its afiinity with

mariolae would bring it into the group and the sharp venter may be

merely due to the age of the exainjile figured.

« Zittel's Text-book, p. 590.
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LOPHOLOBITES Hyatt.

LoPHOLOBiTEs coTTEAUi (Xickles).

Neolobites f cotteaui Nickles, 1890, Mem. Soc. g-eol. France. Paleontologie, No. 4.

p. 54, figs. 36, 37; pi. 5, fig. 9.

LopholoUtes cotteaui Hyatt, 1900. Ceph. ZittePs Text-book Pal., p. .590.

This is a small, very involute, compressed, smooth form, with minute

umbilicus and subacute venter. The external characteristics and sutures

indicate this to be a retrogressive but more involute shell, allied to such

species as Psilotissotia haugi, figured on the same plate by Nickles. The

sutures are entirely distinct from those of Neolobites, especially in the bifid

character of the first lateral saddles and the greater differentiation of the

inner saddles and lobes, which are more distinct from those of the outer

part of the same sutures than in Neolobites. All of these discrepancies

can be accounted for on the supposition that this is a retrograde form of

Pulchellia. This also accounts for its small size when nearly outgrown, as

in this specimen. Nickles recognized the great differences between this

shell and Neolobites, but hesitated to descrilje it as a different genus because

of the great difference in its size. This fear was unfounded, since Neolobites

could not have had a similar set of sutures at any age.

Age: Barremian.

KNEMICERATID^.
The external aspect of the species of this group places them apparently

close to the Buchiceratidse, but the sutures and the absence of a keel at all

stages separate them widely. The first lateral saddles exhibit tendencies

to division into several distinct Ijranclies, as in the Engonoceratida?, and

the outlines of the other saddles and lobes also are similar. The division

of the first lateral saddles is not carried so far as it is in Engonoceratidse.

The principal first lateral resulting from the secondary division of the

primitive first lateral is consequently a broad solid saddle instead of the

narrow first lateral of that family.

Unluckily, the dorsal sutures were in no case exposed, and the

conditif)ns of fossilization in every specimen made excavation impracticable.

The forms, both by their ornamentation and general development,

are apparently more specialized and more complex than those of the

Engonoceratida?, and although the young was seen in only one example in

a section the appearances were the same as in sections of species of the
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Engonoceratida^. It has been therefore assumed that thev had a siniihir

stage ill whicli the venter was concave and had continuous ridges on the

ventro-hitcral anjilcs.

KNEMlCERA.s Hr.hn.."

There are hnt two hues of nodes on the sides ;ind sti-aiglit l)r(>ad costiv,

bifurcating between tlieni. Tlic venter is liroad and concave, the costa»

and no(h\s are opposite, and the venter is often transversely ridged between

the nodes. 'Plie ventral lobes have the same shape as in Buchkeras and

Boemeroceras and have similar truncated siphonal saddles. The ornamenta-

tiou and form resemble these genera, but there is no keel at any age and

the development is quite distinct. The young are not compressed as in

Bnchlceras, and the ventral zone is concave in an early neaiiic substage and

remains concave throughout life. This shows siniilarit\' to Uiif/onoreras and

Placeiifkeras. The lateral lol)es and saddles are similar to those of Et/i/oiio-

ceras, but the inner laterals are fewer in numl)er and the first lateral saddles

are more complicated. The divisions of the first may be counted as four

or even five lateral saddles derived from a primitive first lateral. Until

some one ontogeny is studied the correct enumeration can not be given.

The young were seen in section. The rounded venter of the nepionic

stage is succeeded in the neanic stage by a fiat-ventered volution with quad-

ragonal outline, and the concave venter apjjears in the earliest part of the

ephebic stage. At this time the \entei' is ^ery broad, the sides fiat and

obviously costated and tuberculated on the umbilical shoulders, ^yllether

there were tubercles on the edges of the venter was not determinable.

At an earlv neauic substage the umbilicus was ojien, the venter tlat

and broad, but narrower than the dorsal diameter through the umliilical

shoulders, the latei'al zones fiat and convergent, the uml)ilical zones well

developed. These charactei's and the broad costa^ and nodes of the later

stages and the venter are similar to those of Pulchelliida', but the division

of the first lateral saddles in full-grown s[)eciniens and other sutural

characters are dissimilar. The species discovered in the Cenomaniaii of

Portugal appears to indicate that the real age of the fossils found at Mount

Lebanon is Cenomanian, although, as may be seen by the context, I have

doubts whether any of the latter belong to the fauna of the rocks in which

they have been found.

"Zeitschr. Deutsch. geol. Gesell., Vol. L, 1898, p. 200.

MOX XLIV—03 10
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Knemiceras syriacum (voii Bueh).

Fl. XVI. tigs. rl-S.

Amm. syrkicm von Bueh, Abhandl. K. Akad. Wiss. zu Berlin, IS-tS, pi. t3.

lui^mieerm si/rineu//i Bohm, 1S9S, Zeitschr. Deutsch. geol. Gesell., Vol. L, p. 200.

Yon Bucli's figures of this species on his pi. 6 are excellent in all

characters, but his suture line on pi. 7 is either erroneous or belongs to

another form.

One gerontic specimen is about r)5 mm. in whole diameter, with living

chamber nearly one-half of a volution in length. A smaller specimen, 45

mm. in diameter, has also reached into an extreme gerontic substage and

has living chamber of same length. Von Buch's specimen, according to

his figures, was also in gerontic stage, but evidently somewhat larger,

perhaps 70 mm., or thereabouts, when living chamber was present.

This stage is indicated in one specimen as in von Buch's figure by the

approximation of septa in pairs as if the individual were only temporarily

affected by weakness and then resumed the usual rate of increase. In one

specimen the last sutures are irregularly spaced. The last three next to

the living chamber are approximate. A slightly greater interval occurs

betweeii these, and there is a pair closely approximated, and apicad of this

is a broader chamber and again a pair of appi'oximated sutures. Apicad of

this last pair there is a chamber bi'oad on the venter but so narrow near the

lines of involution that the sutures are crowded together on the umbilical

shoulder. Apicad of this is the ephebic stage, with all sutures regularly

spaced. The gerontic sutures are not always so irregular, and there may
be as many as eight sutures showing more or less inequality in spacing,

eliding with a series gradually becoming closer and eventually overlapping.

The whole duration of the g-erontic .stage, including- the living chamber,

consists of about three-fourths of a volution. The lobes and saddles become

shorter and the outlines simpler in this stage. Temporary approximation

of sutures occurs often in the growth of these shells, and it is not always a

sign that the gerontic stage has been reached, but when it is continued for

some time, as in von Buch's figure, and after a period of prolonged regu-

larity in the width of the living chambers, it is obviously due to senility.

There are no signs of a row of tubercles on the median a.spect of the sides,

and there are obviously only two rows of nodes with heavy fold-like bifurcated

costa; between.
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The nodes continue to inereiise in lengtli and size tlimugiiout lite until

in the latter half of the gerontic livino- chainlxjr, when they show a decided

and I'apid decrease on the venter but persistently increase on the umhilical

shoulders until near the end of this chamber. The liviny chainl)er was

incomplete on the venter in all of tliese specimens, altliouiih in >e\-era] it

was complete near the mnbilicus and somewhat over oiie-t'oiirtli (it ;i Adlutiun

in length.

The lirst lateral saddles are bifid, having two broad arms, and both of

these are again faintly bifurcated, these subdivisions being minutely

denticulated on the edges in perfectly unworn sutures, which can be found

best by removing encrusting ostreans. In some specimens the second

lateral saddle does not split uj) comi)letely from the first, and instead of

three ju'incipal latei'al saddles there are but two, as shown in 1*1. XVI, tig. 5.

In others the divisionis complete, as it probably is in the later stage of the

specimen shown in PI. XVI, fig. 8. No specimen so far seen carries out

the complete division of the remainina' first lateral, although in some the

median marginal lobe is (piite long. It is a curious fact that all of these

specimens—eleven in number and collected from five different sources

—

should have encrusting brAozoa and ostreans on the exterior of the cast and

all more or less worn on all other parts of the sui-face. The lobes and

saddles nowhere exhibit, and it is not likely that this species ever exhibited,

the peculiar lobes and saddles figured by von Buch on his pi. 7. The

entire suture seems to be incorrect for this species, whereas those given

in pi. G are right so far as they go, although taken from the usual

worn surfaces, of casts. BMlmTs figure, (juoted l)elow, is accurate, but

belongs to an older stage than that figured in tliis work. The

second and sixth lateral saddles are bifid, the seventh and eighth broad,

flattened, and entire. There are marks upon unworn sutures iudicating the

presence of slight denticles on the edges of the principal saddles, but no

such divisions and prominent marginals as in von Buch's figure, pi. 7. The

ventral lolje has two arms as \\\En<janoceras ; the dividing siphonal saddle is

apparently flat, but when clearly defined it has a diminishing base divided

by a minute siphonal lobe. Faint denticulations are present on both this

saddle and the sides of the arms of the ventral lobe. The lateral lobes are

club shaped, denticulated on the top, but entire on the sides near their

base between the phylliform Ijases of the saddle. There are irregular trifid
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outlines such as appear in liohm's figure," l)ut there are also regular trifid

bases to the first lateral saddles. The former arise from the irregular

growth of the marginal saddles of the first or outer (originally bifid) arm

of the first lateral saddle, making sometimes a simple triple division, and

sometimes this outer arm itself becomes trifid, equally or more or less

unequally, as in Bohm's figure. The variation of the sutures is very

considerable in this species, but there seems to be, so far as my material

reaches, no sufficient gi-ounds for the separation of specimens having trifid

first lateral saddles from those having this part bifid. In fact one

specimen shows early in the ephebic stage a liifid first lateral on one side

and a trifid saddle on the other side of the venter, i. e., the two arms

of the first lateral on one side are regularly bifid and on the other the

inner arm is trifid and the outer arm bifid. Occasionally this outer arm

may have four marginals. In one specimen the inner arm is bifid and the

outer arm has thi-ee minute marginals. In one specimen again (PI. XVI,

fig. 5) there are three arms, each regularly subdivided by a median

marginal lobe. This saddle can perhaps be best described in general

terms as having three arms derived from an original liifid form and

usually' preserving a record of this original form in the shortness of the

outer marginal lobe as compared \\itli the second marginal and also in

the visually bifid cnitline of the base of tlie third or innermost arm. Often,

as in PI. XVI, fig. 8, the inner arm is sufficiently separated to be. counted

as a second lateral saddle.

The specimen described bv Hamlin in Syrian Fossils'" is fine only on

one side and the supposed shell "the thin test almost entire" does not

exist. Hamlin was misled by the smooth surface and the presence of a

thin brown layer. That this is not the shell is shown by the sutures,

which are somewhat worn, not showing the denticulations plainly. The

living cliamber is obviously nearly complete and is a trifle less than

one-half of a volution in length. I have examined twenty-two specimens

of this species and not a single one had even fragments of the shell

2:)reserved and many were incrusted with ostreans and bryozoa. There is

no positive proof that these ammonites were living members of the fauna

in which they were found, but there are obvious I'easons in their aspect

"Ueber Amm. pederualis: Zeitsch. Deutsch. geol. Gesell., yd. L. 1898, p. 199.

6 Mem. Mus. Comp. Zool., Vol. X, No. 3, 1884, p. 11.



KXKMK'KKAriD.E. 149

and in the presence of these int-rusting- growths on the easts for consid-

erin<>- them as liaving' been fossil casts when the incrusting animals grew

upon them.

Locality: Mount Lel)an(in. Svria.

Age: Cenomanian.

Knemiceras compbkssum n. sp. Hyatt.

I'l. X\'I. ti.u-s. :•. 10. 1.5-ls.

Aiamnniffx i'ihrai/<:<(iiu>i Hamlin, iss4. Mom. Miis. Comp. Zool.. \'<)1. X. Nn. .".. p. 12.

The typical form of this s])ecies is separal)lr fmin tiic variety

suhcompressuw in full-grown specimens liv the greater compression oi' the

volutions, narrower \enter, and less development of the nodes on the

umbilical shoulders The proportionate increase 1)\- growth of the ventro-

dorsal diameters is also greater with relation to the transverse than in the

stouter variety described below, and in all these respects it differs still more

from Knem. si/riacioii. The shell, however, until 45 to 50 mm. in diameter

is not distinguishable from the shell of that species. As stated by Fraas and

Handin, the sutures in the worn casts are similar to .•ii/riacuni, but in a large

specimen of the same size as the tvpe of this species (I'l XVI, fig. 15) in

the ^luseum of Comparative Zoology these are less worn than usual and

full grown. These sutures (PI. XVI, figs. 17, 18) show the lai-ge ventral

lobes, winch occupy nearly the entire breadth of the venter instead of only

the (central part, as in the stouter variety and in st/riacum. The lateral

saddles and lobes are v'ery long and narrow and the bases of the saddles

swollen, rounded, and phylliform, resembling those of SjiheHodisnis. The
apical ends of the saddles are also similarly shaped, broad, denticulated,

and cutting deeply into TJie saddles. In the gei'ontic stage the lobes and

saddles become shorter again, as in the younger stages, and more like those

of syriuciim. The most j)erfect cast (PI. XVI, figs. 15, 16) is 7<> mm. in

'diameter, without living chamber, the outer volution 38 nun., the umbilicus

10 mm., and same volution opposite 22 nun., the thickness of the last being

13 mm. between costR>.

The largest specimen is from Beirut, No. 10902G in the collection of

Columbia University. This has no living chamber, and the actual

diameter is 85 nun., estimated diameter about 90 mm. Diameter when

living chamber was present could not have been less than 130 mm.
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Sutures are cousiderably woi-n, except in one place at diameter of 75 mm.,

the volution being 23 mm. ventro-dorsal diameter. These were similar to

those of the typical specimens, except the first lateral saddles, which were

narrower and distinctly bifid; the innermost inflections were not seen.

The nodes were present on the umbilical shoulders, but apparently

disappear on the last half of the outer volution, but this could not be

proved on account of the state of this fossil.

The venter remained concave to the end. The ventral tubercles

became, however, much finer and more closely set than in the ephebic

stage, and I should think more perfect specimens might show the

con-elative disappeaiauce or obsolescence of the costations. I doubt if the

costae are ever so broad in this species as in sijriacum. The state of these

fossil casts tends to confirm the opinion that they were not living members

of the fauna with which they were found.

Out of the eight casts in the Museum of Comparative Zoology only

three were suitable for observation, and all of the three more or less

imperfect, and there was not even the minutest piece of a shell on any of

them. The same is also true of the large specimen from the collection of

Columbia Universit}-.

Knemiceras compkessum var. subcomprersum Hyatt.

PI. XVI. tigs, ll-lt, 19.

Amm. syriacux (pars) von Buch. Abhandl. K. Acad. Wi.ss. zu Berlin, 1848 (not

figured).

Amm. syjy'iicus (pars) Conrad, Lynch'.s Exp. Dead Sea and Jordan, 1852, pi. 14, fig.

7-1:, two upper figures (not fig. 6).

This variety has heretofore been confounded with Knein. syriaciim,

from which it is, howeyer, easily separated. The form even in extreme age

is more compressed, the nodes on the umbilical shoulders are not so promi-

nent, and the venter and transverse diameters do not broaden out in the

later ephebic and gerontic substages, as in that species; the nodes also on

the edges of the venter are longer and narrower than in that species. The

sutures are very similar in these two forms.

A specimen from Mukhtara, Syria, in the American ]\Iuseum of

Natvu-al History, New York, reaches 97 mm. diameter without living cham-

ber, and shows that the shell sometimes reaches a larger size than 115 mm.

in diameter.
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A sijecimen in tlie Museiuii of Comparative Zoology is 50 mm. in

diameter. This retained its Hatter sides and i)roportionally broad venter to

the end of the last volution. The living chamber is incomi)lete and

somewhat less than half of a volution in length. A specimen from Abeih,

Mount Lebanon, in tlic .Museum of Comparative Zoology, 53 mm. in diam-

eter, has a living chamber obviouslv verv nearly complete and somewhat

less than half a volution in length. This is therefore approximately the

length of this part. One of tiie specimens in the Krantz collection in the

Museum of Comparative Zoologv shows thick shell on venter whei'e it has

been covered and protected by outer volution. Outside of this the cast is

wom more or less, and there are absoluteh' no renmants of shell under the

encrusting ostreans that occur on the exposed parts. The condition, in

other words, proves that tliis and pi-oljably other fossils mentioned above

were not living members of the Syrian fauna as heretofore described, Init

came from some earlier epoch and were already in the condition of fossil

casts when the incrustiug ostreans grew upon them.

Locality: Gilead Mountains east of Jordan, Momit Lebanon, Svria.

Age: Cenomaniau

Knemiceras attenuatum (Hyatt).

PI. XVII, tigs. 13-1.5.

B%icMceras attenuatum Hyatt. 1875, Proc. Boston Soc. Nat. Hist.. Vol. XVII, p. 372.

Qlottoceras attenuatum Hyatt, ibid, note.

The sutures agree quite closely with those of Knemiceras comx>ressum,

but the alternating tubercles on the edges of the venter and (lie form of

this pait are essentially Engonoceran.

The original specimen is 65 mm. in diameter; it is a cast without anv

vestiges of the shell. The ventral lobe is deep and nan-ow and like that of

Knemiceras The first lateral saddle is also Knemiceran in outline. It is

unequally divided into three parts. The outer ai-m is trifid, but with such

slight marginals that they are merely sinuosities. The central part is a

minute saddle, and tlie inner has a trifid base. The second lateral is

phylliform and so faintl}- bifid that I was not sure of the fact. All the

remaining saddles are subphylliforin, with broad bases and symmetrically

bifid, except the seventh and eighth, the la.st on the line of involution.

These are entire. The first to the sixth lobes are simple and denticulated;

the seventh and eighth are entire.
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This species was named erroneously Glottoceras in a note quoted above

and accidentally left uncorrected in the proof.

The great regularity of the outlines of the bifid saddles and the small

dividing marginal lobes are probably characteristic, as well as the fineness

and number of the tubercles of tlie outer lines and the presence of a third

line beginning, apparently, on the latter part of the outer volution.

Locality: Celendin, Peru.

Age: CenomanianI

Knemiceras gabbi n. sp. Hyatt.

PL XVIII, figs. 1-3.

Ammonites attenuutus Gabb, 1877, Jour. Acad. Nat. Sci. Philadelphia, 2d series, Vol.

VIII. p. 264. pi. 3t;. fig. 1 a and h.

The originals of Gabb's figures have not been found in tlie collections

of the Academy of Sciences of Philadelphia and I could not obtain them

for comparison, but the suture line figured by Gabb is distinct from that

given on PI. XVII of this work, and Gabb's form is much stouter at the

same age, has larger nodes and a broader venter. The old age with a

rounded broad venter is probably not particularly distinctive, although it

may perhaps be that this change never occurs to such excess in true

attenuaium as it does in gabbi.

Locality: Quebrada de Huari, Peru.

Age: Cenomanian

!

Knemic'Eras uhligi (Choffat).

Placenticeras uhligi Choffat, 1898, Faune Cret. du Portugal, Vol. I, 2d series, pp. 4

and 77, pi. 2, figs. 3-5; pi. 4, fig. 2; and pi. 22, tigs. 44-40.

This is a compressed species similar to Kn. compressum, but differing in

the sutures. The saddles are very broad and have flat bases with more

denticulations. The hibes are more like those of compress iini, but the inner

ones are quite different. The marginal divisions are less complete than in

conipressum.

Locality: Portugal.

Age: Lower Bellasian (Cenomanian.)
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ENGONOCERATID^.

Shells apt to be involute. The venter is eoneave and is oceiii)ieil ior

its entire bi-eadtli by a smooth zone. The sutures are variable in the difierent

genera and approximate in some forms to those of Sf)he)io(liscus. There is

a similar tendency in most of the species to have l)road saddles with

phvllifonn bases, which are either entire or bitiil, wliile tin- l((l)es have

narrow l)ases and are more or less expanded apica<l and apt to have trifid

ternnnations. Tlie simplicity and shortness of the saddles and lobes is

correlated with the tendency to })roduce a nuich lar<i;'er number ot

inflections and i^reat variability in the outlines in the same species and

sometimes even on different sides of the sanu' specimen. The ventral lobes

are short, spreading apically, and liave usiudlv ])ointed short and entire

siphonal saddles.

protp:ngonoceras iiyatt.

The ephelnc form is compressed and involute, ns in Enuonoccfds and

Meti'i/fjotiocrras of the same subfamily group, and it is also similar to the

ueanic stages of Emjonoceras, S))henodificus, and Placenticeras.

The shell is smooth, except in the gerontic stag'e, where folds appear.

The venter is moderately broad and decidedly concave, bordered Ijy sharp,

smooth ridges. These are exactly the external characters of the young

during neanic stages of the species of the diff"ereut genera mentioned.

The sutures have the same ventral lobes as in Etigonocera-i and

Metengonocera.'i, and similar lateral sutures, l)ut the saddles are very l)i-oad

and short and. the lobes have fewer marginals.

Type, Prof, gabhi (Bohm), Whitney collection, in ^luseum of (_'om-

parative Zoology.

The septa follow internally the cur\atures of the sutures, ci>ncave

along the mesal plane and convex only on the areas on each side of the

zone of involution.

PrOTENGONOCERAS GABlil (Bohm).

Fl. XVII. tiys. l(i-2o.

Ammonites pcdenialis Gahh, ISO'.t, Pal. Caiifoniiii. Vol. II, pi. S;"), tigs. 1, la.

Engo/iocera-i (jalbi Bohm, 189S, Zcitschr. Deut.sch. j^eol. Gesell., Vol. L, p. l!>7.

A cast of one-half of a volution in Museum of Comparative Zoology

from Professor Whitney shows ephebic stage. The wiiole diameter, partly
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estimated, is 69.5 inm., the outer portion of this vohition, partly estimated,

is 42.5 mm., the umbihcus is 5 mm. and the opposite part of same vohition is

22 mm. The shell is present on the venter but not on the line of involu-

tion. Gri-eatest transverse diameter of outer volution is 25 mm., the inner

pai-t is 1 1 mm., both through the umbilical shoulders, shell on one side and

not on the other side. Probably shell would have made the diiference of

5 mm. in each case.

This is a compressed shell, closely similar in aspect to Engonoceras

mhfeiii and the ephebic smootli stage of Frotengonoceras f emarginatum, but

the involution is greater; the costations in this stage are fainter, but can be

plainly enough seen both on cast and on the shell in a cross light. They

are less than in Gabb's figure, but the form of venter and aspect of shell,

including amount of involution, shows that we are dealing with Gabb's

species. There are also no tubercles on the umbilical shoulders. The first

large fold is parth' present on the broken edge of the outer volution in

the small fragment figured, showing the beginning of the gerontic stage.

The venter is decidedly concave with slight ridges on either side. This

form of venter is found in the neanic stage and the whorls, although

stouter, are similarly compressed when the whole diameter is only 13 mm.

At diameter of +4 mm. this venter, although ahnost as broad as the trans-

verse diameter, is already like that of the adult, but may be a little flatter.

Other details could not be seen. It is obvious that the youn'g acquire

the concavity and sharp lateral ridges of the venter in an early neanic

substage at a time when the volution becomes flattened on the lateral

zones. The form is then obviously like some stouter and less involute

forms of this genus not yet discovered.

The sutures are very slightly flexed apicad; the saddles and lobes

closely similar to those of Metengonoceras.

The venter is slightly asymmetrical; the first pair of saddles on the

right are divided by a very slight marginal lobe. There are nine saddles

and eight lobes on the right side, the seventh saddle alone being bifid.

The marginal lobe dividing this saddle appears on the earliest suture of

this volution. Lobes on the left side of a rnqre advanced stage show that

this simplicity is due to age.

A larger specimen, same locality, in the gerontic stage, is 108.5 mm. in

diameter and has the shell preserved. Outer part is 57.5 mm., umbilicus
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7.5 nun., and ojjpositc side same volution 40.5 niiii.. no shell iircsent. The

greatest transverse diameter of the volution is 3(i mm., and >A' thesmaller

part opposite is 22 mm.

The sliell is mai'ked hv l);uids of growth and fold-hke ohscure costa'

which appear in the gerontic stau'e. These terminate at the umbilieal

shoulders, and along the eentran surfac-e of the lateral aspect have very

hroad swellings and then subside into the tlat general surface toward the

j)eripherv. '^Phe ^-enter is slightK broader than in the ephel)ic stage alxive

described and the volution stouter, owing to the development of lateral

swellings and the slight decrease in the involution due to old age. Tlie

umliilical slioulders and the umbilieal zones are ala'ujit instead of being

rounded and sloping as in the adults. The li\ing chandler is complete

near the line of iinolution and is about one-half of n volution long

internally and apparently about the same externally when restored. The

concavity of the venter is maintained for one-half of the length of the

living chand)er. Beyond this it cotdd not be followed, but there are some

indications of the possible rounding of the venter in extreme age.

The sutures are (juite distinct from those of the ephebic stage in the

specimen above described. There were eight saddles and seven lobes to the

umbilical shoulders, remainder on the umbilical zones being concealed.

The interesting fact, however, can l)e noted that in this gerontic stage new

saddles and lobes were not added as the sides broadened. The increase of

the sides was met by the broadening out of the saddles. The first laterals

were very broad, the second and third had not changed nnich, but begin-

ning with the fourth they l>ecame irregularly broader toward the lunbilicus,

and the seventh was G mm. in breadth, whereas the sixth lobe was onlv

about 1 nun. long. The lobes remained about the same as in the adult

stage.

The form of the \olutions, snutoth concave venter, slightly costated

sides, with large folds oidy in gerontic stage, and ])rimitive sutures all show

tliat this is a species like the similar stages in the development of tuberculated

fonns in Metengonoceras and also similar to the young of Placenticeras. It

is, however, a deeply involute sliell and is lutt therefore by any means the

most primitive form of its own subseries. It indicates the existence of a

distinct subseries having similar smooth concave venters and less involute

or more discoidal shells, which in the gerontic stage become stouter with
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gibbous sides and have also comparatively flattened or rounded and much

wider venters.

Having- been loaned through the kindness of Dr. Pilsbry another speci-

men of this species from the collection of the Academy of Sciences, Phila-

delphia (PI. XVII, fig. 20), I can state the following additional particulars:

The diameter is about 82 mm., partly estimated. The living chamber is

one-half of a volution in leiigth on the periphery, but is much shorter on

the line of involution, owing to the great apical trend of the aperture. This

has a broad but very slight sinus on either side and apparently no lateral

crests on the si<les that could be separated from the rostrum. This last,

however, was broken and could not be decisively determined. The

specimen is in its geroutic stage aiid upon the inner parts of each side has

four heavy folds which disappear near the venter. The bifidity of the

internal saddles is variable, since in another specimen in the cidlection ot

the Museum of Comparative Zoology the sixth saddles were bifid.

LocaUtjj: Arivechi, Sonora, Mexico.

Age: Fredericksburg group, Comanche series.

Protengonoceras planum n. sp. Hyatt.

PI. XVIll, tios. ('.-9.

This species is described from a fragment which would be ordinarily

iusuflficient for diagnostic work. The greatest length of tliis piece is only

22.5 mm., the ventro-dorsal diameter of the volution 14 unn., the greatest

diameter at umbilical shoulders 5.5 mm. Nevertheless, the cast is perfectly

smooth, the sides flat, and the venter, which is onl}- 1 mm. in width, is also

smootli, concave, and bicarinate. These characteristics, especially the

attenuated venter and smooth sides, distinguish it quite sitfficiently from the

preceding species to justify specific separation. There are ten saddles, all

narrow, the first svmmetricallv bifurcated, as in other forms of this genus

and Engonoceras. They are entire and from second to eighth more or less

club shaped, but the ninth is broader and bifid. The tenth and eleventh

are entire, occupying the umbilical zone. The dorsal zone of impression

has six saddles, counting the outermost one above mentioned (PI. XVIII,

tig. 9). Thei'e are ten narrow zygous external lobes (PI. XVIII, fig. 8) on

the right side. The first is club shaped and entire, the second to the fifth

similar, but faintly trifid. The sixth to the tenth are shorter and decrease
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in Iciiutli to the line of involutioii jiiid arc entire (h\ tlic opposite or left

side there nre ten saddh-s and eh-veii lobes. Tlie tenth saddU- is completed,

and there is a small lohe on the line of involution. The first saddle is

narrower and the eis>hth and ninth saddles liroad, and both similar to the

ninth on the ri^ht side in licini;- liifid. < )n both sides the first five lobes

are long, and the same change occm-s in the shortness of the sixth and

remaining lobes and saddles. The matrix is similar to that which occurs in

the Colorado formation at Horton's mill, l)allas ( 'ountx', Tex.

Localiti/: Texas.

Af/e: Stanton suggests Upper Cretaceous from the matrix.

Proten(;oxocekas ? kmak(;inatum (('ragin)."

SpkenodiifCiw einan/matti.s / Cragin. I.SUS. Geol. Sui-v. Texas. Fom-tli Ami. Kejit.,

p. 245.

This species is described as having straig'ht distinct ventral channel at

the diameter of [)0 nun. and also as having two rows of feeble tubercles, one

on the umbilical shouldei's and the other midway on the lateral aspect.

The bilobed saddles mentioned by Cragin indicate a more complicated

suture line than occurs in Protenf/anoccras as far as known, 1)ut the condition

of the venter indicates that genus.

Not having seen any specimens of the species, I can not say positively

that it is a member of this genus.

Localiti/: 2 miles south of Pleasant I'oint, Tex.

Af/e: Comanche series, Walnut beds.

ENGONOCERAS Neumayr.

Although the descriptions and iigures of Engonoceras pierdenale led me

to believe that this species had an acute venter, Bohm' has stated, after

studying the fragmentary originals, that these had truncated concave venters,

bordered bv ventro-lateral ridges or elongated tubercles, and that the species

upon which the genus Enfjonoceras was founded, Amm. imrdenaUs v. Buch,

closelv resembles his Etui stoUeyi. The two fragments figured by Bohin do

not show conclusively that this is the fact, but it aj)pears to be safest to

folhiw him in the effort to give stability to von Ikich's name and Neumayr's

genus. Von Buch's and Roemer's descriptions lead to the belief that the

«See p. 177, where this species is referred to Engonoceran.—T. W. S.

ftUeber Ainiuonites jjedernalis v. Buch: Zeitschr. Deutsch. geol. Gesell., Vol. L, 1898, p. 183.
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shell casts they described had acute venters, but this is probably an error.

In studj^ing- this g-roup of fossils such a mistake is easily made, owing to the

simplicity of the sutures, the narrowness of the flattened venters, and smooth-

ness and symmetrical aspect of the fossils, although considerably worn and

altered by abrasion.

The presence of three distinct lines of nodes, the flatness and nodose

edges of the venter throughout the earlier and ephebic stages, the broad and

often zigzag outline of the venter in the gerontic stage, caused by the extra

development of the outer line of alternating nodes, enable one to separate the

species of this genus readily from those of 3Ietengonocerus, notwithstanding

the close similarity of the sutures. The young during the neanic stage are

compressed, involute, and smooth, with concave venter and form like Pro-

tengonoceras. Von Biich and Neuma} r both describe the principal saddles

of Em/onoceras pierdenale as bifid, and this occurs in the species here sup-

posed to represent Engonoceras, but does not occur, so far as known, in

Metengonoceras. All specimens so far seen have been casts, either entirely

naked or with only the nacreous layer partly preserved.

The attention of collectors is called to the fact that some of the species

bear no convincing marks of having been autochthonous members of the

faunas in which they are habitually found.

This genus differs from Ncolohites only in having denticulated lobes, if

the figures of the sutures heretofore given correctly represent their, outlines.

Engonoceras belviderense (Cragin).

PI. XVni, tigs. 4, .5.

Ammonites heloiderenni'i Cragin, 1S!)4, 1S95, Am. Geol., Vol. XIV, pi. 1, tigs. 3-5;

Vol. XVI, p. 369.

Buchiceras {Spheiiodiscm) hehnderenxi' Cragin, 1900, Colorado Coll. Studies, Vol.

Vm, p. 27.

Through the kindness of Professor Cragin I have seen some specimens

of this species, and one of these has been given in the figure. This alone

was not much crushed, but the sutures could not be made out. The aspect

is similar to that of Eng. uddeni, but the sides and venter are flatter and

smoother. There are similar nodes on the uml^ilical shoulders and those on

the edges are alternate; there are nascent folds on the outer part of the

aides. It reaches a larger size than other forms before it begins to acquire
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tlic usual ^ciduric chanu-tors—that is, before the venter beromes convex

and more or less zigzag- in outline. The type of Cragin's speeies is the

small s{)ecinieu referred to above. This lias suture.s with ntnnerous small

saddles closely set on the suture line, and, so far as could be seen, one of

Cragin's fossils of the same lot with that Hg-nred had similar sutures.

Cragin describes this species as having a I'ow of tubercles that mav be

developed on the inner ends of the low folds or costa' occupving the outer

half of the sides. There are some very obscure signs of the existence of

such markings in these fossils also. These are <loul)tful even to the touch

and are not visilile to the eye. This may be owing to the condition of the

fossils.

Luvdlitij: Ikdvidei-e, Kans.

Aye: Ciiampion betl and Kiowa shales, prol)ablv near base of

Washita Comanche series, Lower Cretaceous.

Engonocer.xs iDDENi (Cragiu).

Pi. XIX. tigs. 1-B.

Sphenodi.icu» heli'id><rc)is/'.<- var. udde/u ('ni<;iii, I'.iou. C'oloi'iulo Coll. Stiulics. WA.
VIII. p. 30, pi. 1, tigs. 3, 4.

A fragmentary cast in iron pyrite, No. 23147 U. S. National Museum,

PI. XIX, fig. 4,5, shows a few of the last sutures and a portion of the

living chamber. The diameter, partly estimated, is about 82 nun., the

outer V(ilution is 44 mm., the umbilicus 8 nun., the same volution opposite

from line of involution to venter 30 mm., no shell being present. The
form is compressed and highly involute, but slightly stouter than in the

more compressed eiiiarginatiuH. There is oidy one line of nodes, those on

the umbilical shoulders. The costaj are fine, and like elevated bands of

growth gathered to a focus at these nodes. They are sigmoidal with single

fine lines between the nodes, externally mori^ j)roiiounced folds appearing

m the later gerontic substage, but no nodes are present on this })art in this

specimen. The venter is flattened until near the last pai-t of the living

chamber, which is distorted through compression.

The part of the living chamber preserved indicates that it was not less

than half a volution on the umliilical side. The ten lol)es and eleven

saddles on both sides are very similar in outline to those of eiinuf/iiiaiuit).

The seventh and eighth lobes on both sides are bifid.
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The ventral and also the first lateral saddle are asymmetrical. These

have the usual form but are rather narrow. The internal parts of the

sutures are deflected orad toward the umbilical shoulders so that they rise

materially, giving them a pecular aspect in this specimen. The lobes are

similar to those of emarginatum, but are narrower and shorter and tlie saddles

broader and shorter in proportion. The second to the sixth saddles are

entire, tlie seventh to the ninth bifid, and tlie tenth saddle is on the line of

involution. The sutures are the .same on both sides of this specimen. The
lobes are in-egularly bifid.

There is a fragment of a larger size consisting of one-fourth of a

volution with stouter proportions, labeled "Locality 1490 U. S. Geological

Survey, north of Pottsboro, Tex., Upper Comanche (Gravsonj," that may
belong to the same species, but the sutures and asj^ect are distinct enough

to belong to a diff'erent species."

The inner line of large nodes and the median lateral are present, but

no outer line, and there are similar distinct costations.

The venter has a similar outline also, but the specimen being larger

and older, the venter is more rounded.

The sutures are similar, except that the inner arm of the first lateral

saddle is much narrower and entire, the outer arm is distinctly bifid, making

the whole outline approximately trifid, the remaining saddles are longer and

distinctly phylliform as in Sphenodiscus, and the lobes are correspondingly

broader apically as in that genus. These effects maj' perhaps be due to

the greater age of the specimen. There is apparently the same lunnber of

lobes and saddles. There are nine saddles visible on the broken end, right

side, and there may be one more, making ten saddles and nine lobes.

A fragment obtained from Dr. F. A. Udden, locality noi-theast of Little

River station. Rice County, Kans., is the original specimen used by Cragin

and is figured below on PI. XIX. It is in fine state of preservation, being

fossilized with iron pyrite. The breadth of the side is 53 mm., the greatest

transverse diameter is at about one-third of tlie breadth from the line of

involution and is 20.5 mm. The venter isverynarrow, about 3 mm. in breadth;

it has no obvious nodes, but, as in the type, faint undulations may be felt with

the finger on the ventro-lateral angles. The sutures are quite tlifferent, but

have the same general character. The first lateral saddles are quite

distinct on the two sides, owing to the asymmetry of the ventral lobe.

"Figured as Engonoceraa retardum n. ?p. Hyatt, PL XV, figs. 15-17.
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The sixth saddle on llie left side is l)itid; tlie seventli is lnviad and

syiimietrically and deeply bilid, lonkiiiL;- like twci entire saddles; the ei<,ditli

has a lar<ie, slig-htly hihd, (inter and a touj^ue-sliaped inner arm; the tenth

in bilid. The ninth and tenth can l)e reckoned in several different ways on

account ot" the peculiar formation of the lobes, either as above, or the inner

arm of the ninth be called the tenth and what is here named the tentli can

be classed as the eleventh, or, on account of shortness of the lol)es, the

whole may be <'onsidered as a single l)roa(l saddle with three arms, the

outer and inner arms bifid and central arm narrow and entire. '^Phe

eleventh saddle is trilid and broad, tlie twelfth and thirteenth entire, and

the hxst is on the line of inxolution. ( )n the right side the first lateral

saddles, on account of the asymmetry of the; ventral lobe, are naiTower and

the second is nuicli reduced. The second to the seventh are entire, the

eighth and ninth are symmetricallv bifid, the tenth to the thirteenth are

entire. The twelfth and thirteenth saddles alone correspond or are

symmetrical, l)ilateral on l)oth sides of the body. The lobes have a ten-

dency to become irregtdar at their terminations and are long and narrow

on both sides and more alike than the saddles.

There is also a large fragment of an example of tliis species in its

gerontic stage, or of an undescribed species, associated on same mount

with E. snhjectum (No. 10755 Collection Boston Society Natural Histor^).

The diameter from line of involution toward venter as far as fragment

goes is G8 nun. There are only a few millimeters wanting externally,

since part of the first saddle is present. There are api)arently nine

saddles only on the side, all entire except the seventh, eighth, and ninth,

which are bifid. The first to fourth lobes are long and narrow and the

saddles stout but phvUiform. These sutures belong obviously to a very

aged shell, since out of nine sutures visible the eighth is the first that does

not slightly overlap and the last four overlap progressively more and more.

The absence or very slight development of the outer lines of nodes

and the absence of distinct ridges on the ventro-lateral edges of the venter

distinguish this species from E. snhjectum. The sutures of these two run

closely together, although the saddles and lobes of this form are somewhat

stouter and broader at the same age than in E. subjectiim.

Locality: McPherson ('oimt\', Ivans.

Afje: Comanche series, Kiowa shales.

M(JN XLIV— 03-— 1

1
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Engonoceras seepentinuji (Cragin).

PI. XIX, tig.s. 7-14; PI. XX, figs. 1-5.

Sjjhenodincii)^ hehyiderensiH var. sei-pentimts Cragin, 190(», Colorado Coll. Studies,

Vol. VIII, p. 31, pi. 2, tigs. 4-G.

Three casts of this species (Loc. No. 1489) are well preserved in a

matrix of hematite. The diameter of one (1489 b) is 58 mm., the vokition

is 29 mm., the umbihcus 7 mm.; the same vokition opposite, measured

from hnes of invohitiou to venter, 22 mm., no shell being present.

The involution conveys the larger part of each outer whorl, but the

internal volutions are plainly visible in the umbilicus and the involution is

obviously much less in the younger stages than in adults. The volutions

are much compressed. The venter is, however, flattened and slightly con-

cave in the ephebic stage, and in the gerontic stage it becomes asymmetrical

and sinuous through the development of the large tubercular terminations

of the alternating costse. In the ephebic stage the costse are sigmoidal and

only slightly developed; in the gerontic stage these become broad on the

outer parts with an external and internal line of nodes, and become obscure

internally or umbilicad of the second row of nodes, but they are obviously

confluent to the internal or third line of smaller nodes on the umbilical

shoulders. These nodes, like the costae, come in on the casts at a late

ephebic substage, the side of the yomiger whorls being smooth. The

tubercles of the outer line in the one specimen (1489 b) are sharper and

the costse at the points convergent, whereas in the second specimen from

the same locality the latter broaden out and the tubercular terminations

are more elongated This, however, resembles those of the other specimen

in the ephebic and anagerontic substage, the marked elongation coming in

with the metagerontic substage.

A similar disposition to broadening out of costa? is also observed in the

larger specimens in extreme age, but is not so marked and the venter also

remains narrower. The living chamber is not complete, but it must have

been about one-half of a volution in length on the line of involution. Other

specimens show the same, but none give the outer margins. The inner

lines of tubercles remain close to the umbilical shoulder, receding outwardly

very slightly in extreme age.
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The variation between liitfereiit specimens in external aspect of the

casts is not great except in the gerontic stage owing to the greater or less

development of the nodose costations, lint the variations in the sntnres are

such that no two specimens are aliki'.

The fourth suture on right side of tigured specimen has eleven lobes

and ten saddles, and is onlv slightlv curved apicad. The arms ot the

ventral lobe are seen cutting deep into the lateral aspect. The inner

branch of the first hiteral saddle is broad, entire, anil club-shaped, as are

all other saddles, except the ninth and tenth, which are l)ifid. The depth

and size of the lobe that divides wliat is here assumed to be the first

lateral is so like other lobes that "it is not always e-isy to determine whether

it is a marginal or really the first lateral lobe. The lobes are all clubbed;

that is, narrow orad and swelling-out apicad, and from first to seventh

show very faint digitations or indications of from tlu'ee to four very unnute

incipient marginal lobes, the fifth showing the equal and the remainder tlie

unequal numbers of these.

Specimen 14S9a has short lobes and corresponding saddles like the

above, but narrow outer bi-anches to the first lateral saddles and arms of

ventral lobe hardly apparent on the lateral aspect. There are eleven lol)es

and ten saddles easily distinguishable, i. e., not overhqjping and similar to

those of the first specimen, but saddles narrower outwardly and l)roader

inwardly, and, what is more remarkable, the seventh, ninth, and tenth ;n-e

bifid, the eighth, which is bifid in the first specimen, being entire in this.

Specimen 1489c has such distinct sutures that one hesitates to place it

in the same species with those marked 1489a and 14S91). The sutures are

more deeply curved apicad, the outer five saddles and lobes longer and

narrower, and the inner ones broader and flatter. There are, however,

eleven lobes and ten saddles visible, as in the others, and the age is about

the same. The sutures are, however, closely approximated, so that the

lobes slightly overlap even in the ephebic stage and form columns except

along the lines of the first to the second. The ninth saddle alone is bifid,

all others being entire

The discoidal aspect of the voung in the umi)ilicus can l)e plainly

seen in this specimen. The sutures on the left side have the same general

character, but differ in details from those of the right side. The outer

saddles are alike, but the inner ones are narrow and more numerous.
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The fragments from Denison consist of an almost entire g-erontic living

chamber and one somewhat more imperfect one of the same age, a smaller

fragment of part of ephebic living chamber and last suture. This last

shows that in the ephebic stage the venter is smooth, naiTow, concave, and

has no tubercles, but is bordered by two smooth ridges. There are nine

lobes and nine saddles, the seventh and eighth saddles lieing bifid. The line

of involution is occupied by a minute lobe, as it is also in other specimens.

There ai-e live dorsal lobes between this and the antisiphonal lobe on each

side. The first dorsal saddle next the antisiphonal is entire, the second and

fifth are bifid, the rest are entire. The third dorsal lobe was bifid, the

remainder on both sides of this were entire and narrower. The antisiphonal

lobe was narrow and bifid. The sutures of an early ej^hebic or late neanic

substage in one of these showed that the notation of the saddles in this

group is correct, and that the first lateral has, as stated, two unequal arms,

the inner lieing reallv an adventitious saddle derived from the inner side

of the first lateral. The ouier saddles and lobes are similar in outline to

those of some specimens from northeast of Gainesville, but the inner saddles

and lobes are shorter and broader.

A specimen from Denison, kindly lent me by Prof F. W. Cragin [is

also figured and is probably one of the types of his variety serpentinus now

raised to specific rank].

This species is distinguishalile from others b}' the extremely late stage

to which the protengonoceran venter— i. e , the concave venter bordered by

two ridges—is retained. Practically it lasts throughout the ephebic stage,

and the engonoceran stage is passed through with great rapidity. In this

the venter is flat and bordered by well-defined elongated tubercles, and

consequently there is a quick appearance of the senile stage with elevated

convex venter between large elongated nodes. It should be noticed that

one of the varieties imitates the sutures of i'. suhjectum in the shape of the

saddles and lobes, but these remain characteristically simple in outline

(PI. XIX, fig. 11). Some varieties have bifid saddles and some do not have

them. The dividing marginals of the saddles enlarge by growth when they

occur, until they often form lobes practicalh' inseparable from others.

Locality: Four and (^ne-half miles northeast of Gainesville and

Dfiuison, Tex.

Age: Upper part of Comanche series. Paw Paw beds, Washita group.
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EnGONOCKKAS PIERDENALE (\nn I'.llcll).

I'l. XX, tijrs. (i-i:5.

Aminotiltcs plerdcnalis von liiuli. AliluiiiiU. K. Akad. \\'iss. /.u I'.rrliii. ls4s, pi. ti,

figs. 8-10.

Ammonitex pedevmil ix Kociiici-, LSfi^. Ivicidcl). v. 'IVxas, 1*1. 1. Hjj'. M.

En(i<i)i(i<'ttrax pcdeniiilIK IViliiii, 181tS, Zeitsi-lir. Dcutsch. gcol. (lesoll.. Vol. L, p. 183.

I luive plnced this licre witli n qucrv, because 1 find it iiiiprMctifahle to

identity the yount:' liLiurcd \)\ von liuch witli an\- form known to nie.

The ventral lobe and saddle and the otlier parts ot" the sutnre might l)elong-

to the yonng of a species a grade more comiilicated than any here described.

There is a row of elongated nodes close to tlie venter in von liuclTs figui-e,

but the presence of such ornaments is denied in the text, and the nodes are

said to be on one side and due to the exposure of the joints of the siphuncle.

Roemer states that he had tlu^ originals in hand when making his descrip-

tion, and that the species was nuich larger than that described by him.

Neumayr mentioned this species as the type of his genus Encionoccras'^

and repeats the name "pierdenalis" instead of "pedernalis," the name given

by Koemer, and also repeats von liuch's figure of the suture on PI. 7 of

tJber Ceratiten.

Von Buch and Neumayr also both describe the principal saddles as

l)itid, a condition that does not exist in any specimen of the genus that I

have seen.

Locality : Texas.

Age: Fredericl^sburg gronj) of Comanche series.

Engonocehas pikrdenaIjE varietv commune Hyatt.

PI. XXI. tio-. 1.

A fragment in U. 8. National Museum, No. 8301b, from Bell County,

Tex., is slightly crushed in the uml)ilieal region, but has sutures and mark-

ings well preserved. At lai'ger end the volution is 33 by 14 mm., at smaller

end 24 by 1 1 mm.

The venter is flattened and narrow, bordered by small clongateil

tubercles rather numerous and closely set ;is in the adults of this species.

There is an inner row of tubercles, hardly ])erceptible median row, and

equallv faint fold-like costations on the outer part of the volution, whicli

can be felt better than seen on this cast.

"Amm. d. Hilsbild. Norddeutschlands, Paheontogr., Vol. XXVIl, ISSO-Sl, pp. 138, HI.
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The ventral lobe is sliglitl}- asymiuetrical to the left, g-iviug- rise to

considerable differences in the first lateral saddles on either side. The first

lateral on the right is bifid, the outer arm very broad and bifid, the inner

subdivided asyninietrically by a very minute marginal lobe. Bej-ond this

the inner arm is entire and quite large and ]diyllifi»rm. There are ten

saddles and nine lobes on this side All the former are entire except the

innermost, which is slightly bifid The lobes vary from trifid to six-pointed.

On the left side the first lateral saddles have the usual bifid form without

further subdivisions. All the saddles appear to have entire phylliform out-

lines, but this may be due to the worn sutures. The first to fourth lobes

are slightly digitated, the fifth is faintly trifid, and beyond they are too

much worn to show the nnnute serrations.

On the left side the first lateral saddles have the usual bifid form, the

outer arm l)road, pointed externally, and with only a slight indentation on

the margin. The second to seventh lateral saddles are entire and phylli-

form; the eighth is Ijroad and deej)ly l)ifid. l)ut is apparently only one

saddle; the ninth and tenth are entire.

The first to fourth lobes are faintly denticulated, the fifth and sixth

narrow and trifid. The seventh is totally unlike any other lobe. It seems

to be filed by a pointed saddle, the end bifid in one case.

There is also another specimen from the same locality, a cast with a

part of a living chamber preserved, 'lliis is about one-half of a volution

and in the gerontic stage, the last five sutures overlapping. The preceding

sixth or eighth, being in the ephebic stage, do not overlap. The lobes and

saddles are like those of the fragment just described, the sixth to the eighth

saddle on the right side being bifid and the ninth entire. The saddles in

old age, however, are flatter and the lobes become shorter.

The ornaments are the same as in other specimens, but the venter

becomes broader in proportion to age; tubercles persistent. The living

chamber is obviously nearly complete and nuist liave been at lea.st one-half

of a volution in lengtli.

Three small fragments from locality No. 1554, Seven Knobs, near

Glenrose, Tex., have tubercles larger and more prominent, and although

the sutures vary they are near enough to belong to the same species.

The largest specimen over one-half of a volution is 52 mm. in diameter.

Probably, allowing for compression, this diameter is only 45 mm. The
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liviiii;- cliainhcr is ahout niic-liiilf of a volution and is nearly coniplctc.

'i'lic venter liioaileus out, and this specinieii seems to l)e outgrown, jiidn;-ino-

from the apin'oximation of the last three septa. The sutures are similar to

those of the precediuL;-, hut the seventh saddles are liifid.

Specimen from locality 1545, Chalk Mountain, near ( Jlenrose, diameter

of yolution oO mm., partly e.stimrtted, has seventh saddle on the right side

biiid; all others e.xternal to this entire and phylliform, except, of course, first

lateral. This cast shows ])lainly tiiat what is here counted as the sec(md

lati'i-al is an ad\-entitious saddhi derived from division of the tirst lateral

saddles, and the tirst lateral lobe is also an adventitious inflection arising

from a primitiye marginal of the first lateral saddle.

A fragment from the Goodland limestone, Choctaw Nation, about 100

miles east of Preston, Tex., is considerably worn, but a])parently of this

species. The yolution is 33 mm. from line of involution to venter and is in

geronti(! stage, the last six sutures overlapping. The yenter is also rapidly

liroadening, the gerontic tubercles and costit are larger than usual, and the

venter is more asymmetrical or zigzag in outline. There are nine saddles

yisible, and the seyenth and eighth are bifid; the outlines of others are

entire. The lobes, owing probably to attrition, are all entire.

A specimen in the United States National Museum, No. 22(i43, from

locality No. 973, near Cerrogordo, Ark., has a combination of characters

which appears to unite serpentinum with pierdenale. The sutures have the

broad, short saddles with flat bases, like those of serpentinum from near

Gainesville, but the size of specimen, nodes, and aspect are similar to the

typical fossils of pierdeiKiJe. The surface is worn down somewhat in this

cast, and probably these resemblances may be due to this cause. This cast

is 91 mm. in whole diameter; transverse diameter estimated at 20 mm
A cast in the Museum of Comparative Zoology from Towash, Hill

County, Tex., is .5() mm. in diameter; the outer volution is 27 mm., the

umbdicus 8 mm., and the opposite part of .same volution from line of

involution to venter 21 nun. This is an outgrown specimen, the last six

sutures overlajjping those preceding, while iii ephebic stage they are

separated by a distinct interval.

There are the usual lines of tubercles, and the costae on the outer part of

the volution become very decided, as in other aged specimens. The venter

is at first narrow, but this becomes nuu-h l)roader at the same time that cost;e
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increase in size in last part of the outer volution. The venter runs from 2

to 7 mm. in width on this one volution. The living chamber is complete

internally and is somewhat less than one-half of a volution in length. The

sutures resemble those of specimens described above except that there are

only seven saddles, the iifth and sixth very broad and bifid, the seventh

entire.

The first t() third lobes are very slightly digitated; the rest are entire.

Bohm's studies of the originals of the descri[)tions of this sjiecies have

been referred to in the generic descri])tion. Whatever doubts of Bohm's con-

clusions may remain in the mind, it is surely safer to follow such an investi-

gator, who has worked over the original materials, than to indulge in

speculations with regard to the exact meaning of von Buch's and Roemer's

descriptions and figures, about which the most opposite opinions might be

reasonably entertained.

Il]NG(iNOCERAS SUBJECTUM U. Sp. Hyatt.

PI. XXI, tigs. 2-6; PI. XXII. tigs. 1-.5.

A good cast of this form (No. 431 in Museum of Comparative

Zoology) is 101 mm. in diameter, the inner oldest part of the outer volution

being partially destroyed, so that this could not be measured. The living

cliamber was proljably, when perfect, not less than one-half of a %-olution

in length. The whole diameter was about 102 mm.; the transverse diameter

was decreased so by compression that the measurement near base of living

chamber could not be relied on, but this was 18 mm., the ventro-dorsal

breadth of side being at the same place 43 mm. The living chamber

having been excavated, it was possible to measure the interior volution in

the same line with the largest diameter given above. This was found to

be 73 mm., the largest volution being 40 mm., the umbilicus 7 mm., the

opposite part of same volution 26 mm. No shell was present on this cast.

The involution covers uj) the entire side of inner volution at diameter of

86 mm. This is found in several specimens, but does not apjjear to be

invariable. There are large nodes along the umbilical shoulders, very

obscure nodose folds along the central surfaces of lateral zones, and

prominent elongated alternating nodes along either border of the venter.

These last are finer in the ephebic stage than in the gerontic substages

At diameter approaching 100 mm. the ventei- loses the flattened aspect ot
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tlic cphelMc staofe, becomes broader and slij-litly rounded, but still retains

the tulK-rcles and asyniinetrical as|)(;ct due to their ijrominenee nnd alter-

nation. The Li'ci-onric lixini;- clnnnlier is about onc-iialf of a volution in

length on the ventral side, the dorsal side bcinp- absent.

The earliest suture in tyjie No. 431 at diameter of 2(1 nin;. from line

of in\olntion to \cntei- has eight saddles and seven lobes to the umbilical

shoulders, lieyond this they were not visible. 'The saddles are nari-o\v

and phylliforni or did) shaped; the lobes also are clublied and liaxc )ii-imi-

tive denticulations. First lateral saddle is tritid and iinier marginal lobe is

digitated, the second to fourth entire, fifth to eighth bifid. The ventral

lobe is longer than nsiial in this geiuis, but has the usual form, dl\ide<l liv

entire In-oad siphonal saddle. The fir.st, second, ami third laterals have

about live denticulations unequally divided, and the fourth is trifid. Later

in the geroutic stage the second to fourth saddles become either bifid or

have more digitations, and the digitations of the lobes increase to seven;

the phylliform aspect also increases.

When the volution is about 37 mm. in diameter from line of involution

to venter, there are apparently about the same number of saddles and

lobes, PI. XXI, tig. o. 'Die lobes have mt)re denticulations and the third

saddles are also faintly bitid. In another specimen, PI. XXI, fig. 6, same

locality at about the same age, all the saddles and lobes are shorter autl

broader in proportion, but decidedly phylliform, the lobes are more denticu-

lated, the first lateral saddles deeply trifid, the second to fifth saddles entire,

the sixth to the eighth (the last one visible) distinctly bifid.

A cast (No. 10755, Boston Society of Natiu-al History) from Bell County,

Tex., is 75 mm. in whole diameter. The entire volution is 39 mm. from

venter to line of involution: the umbilicus is 10 nun.; the diameter oppo-

site from line of involution to venter is 27 ram.

This is in the geroutic stage, the last five sutures overlajjping. There

are ten saddles and nine lol)es on the left side. The second to the sixth

are entire, the seventh to the ninth are bifid, and the tenth is entire. The

saddles and lobes have the elongated phylliform character of this species.

LocalUi/: Gabriel, Williamson County, Tex.

Age: Comanche series, Washita?

The remarkable and highly instriu-tive specimen described below is a

cast with an ap])roximate diameter of 55 mm. It was received from Dr.
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D. S. Martin and came tVom (Ti-ayson, Tex. The sutures on tlie right side

possess a decidedly unique aspect, having a first Uiteral saddle entirely

different from that of any specimen of this genus 1 have yet studied or seen

fio-ured. The wliole aspect of these sutures indicates a new species, whereas

the sutures on the other side, although considerably abraded, are perfect

enough in places to show the ordinary form of first lateral saudle commonly

found in Metemjonoceras. The sutures of the right side are more like those

of E. suhjedum than those of E. jnerdenale, but they are quite distinct from

both in the aspects of the saddles. On the right side there are nine saddles

and eight lobes. The first lateral saddle is broad and distinctly trifid. The

inner arm is broad and has the usual shape of other species, being pointed

externally and running well on to the venter. The central arm is a narrow,

small marginal saddle between two small entire marginal lobes: the inner

arm is narrower than the outer arm and phylliform. The second to the

fourth saddle are entire and phylliform, the fifth and remaining saddles

have flatter bases. The fifth is still entire and the remaining saddles also,

except the sixth, which is l)road and bifid. This bifid character can l)e

detected only on the first part of the outer volution where the dividing lolies

are not abrade<l, Ijut even this is open to some doubt.

The ventral lobe has the u.sual outline and is symmetrical in position;

nevertheless the first lateral saddles on the left side are quite distinct from

those on the right side. They have the usual bifid character of specimens

of other species, and there is nothing unusual in the outlines of the sutures

on this side. The seventh and eighth saddles are bifid, and the sixth is

entire. The ninth saddle is broader than on the right side. The condition

of the sutures on this side did not admit of more minute observations. The

first to the fourth lobes on the right side were of the usual form, but rather

coarsely serrated and similar to those of specimens from Bell County,

Tex., described aliove (collection of the Boston Society of Natural History,

No. 10755). It agreerl also with the last in the ]H-ominence of the middle

Hue of tubercles.

Locality: Grayson, Tex.

Sinnlar sutures occur in a cast of this species kindly loaned me In'

Prof F. W. Cragin, and in this the eighth saddles are on the umbilical

shoulders and the broad ninth reaches to tiie line of involution; the second

to the sixth saddles are entire; the .seventh to the ninth are bifid.

Locdiiti/: Tan-ant Ciiunty, Tex.
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The venter in tliis species remiiins cuneiive and has a sliarp ridg'e on

either si(h^ at tlie ventro-hxteral angles, broken into waves by equally acnte

l)ut el(int;ati'il nodes on the casts. Shells were not present. In old age

these nodes persist, but the ridges disajjpear and the venter liccomcs Hat-

tened, and tinallv convex.

.V cast from Deuisou, Tex , Duck Creek beds, United States Geolog-

ical Survey, has very different sutures and is alsft somewhat different in

general aspect. Tlu' living chnmlier is complete in tlic inner borders and

is considerably less than one-tburth of a volution in length. It is in the

gerontic stage; the inner tubercles are large, and the outer ones, terminating

short, fold-like costse, are also very large. The venter is completed' rounded

and nnu'h zigzagged in correlation with the large tuberculose alternating

folds and nodes of the costtv.

The whole diameter is 92 nun.; the outei' volnticm, which is somewhat

reduced by gerontic contraction, is 42 mm.; the umbilicus is 14 nun., this

being enlarged in proportion to reduction of gerontic part of volution, and

oi)])osite from line of involution to venter is 36 mm. The saddles are quite

distinct from those of s])ecimens described above, lint have the same distinctly

plnlliform as|)ect: the loljes are more alike and witli similar serrations. There

are nine saddles on the right side. The first lateral has the same deeply

bifid form as in specimens of this species. The second to seventh have

rounded leaf-like bases; the eighth is still phylliform, but broadens out and

is bifid; the ninth is entire. The firsi lateral lobe is evidently very shghtly

divided, but the second to the fitth are more richly denticulated than the

sixth and seventh and are faintly trifid(?); the eighth is perhaps entire, but

not i)lainly seen. The living chamber is shorter in this sj)ecimen than in

any other exanq)le of this species and the nodes are more like those of ser-

pentinuvi, wliile the sutures agree better with those of subjectum.

The principal distinction between this siiecies and its allies of the same

genus lies in the more elongated phylliform saddles and lobes.

• Engonocek.\s gibbosum n. sp. Hyatt.

Pi. XXll. Hgs. C-Kc I'l. XXIIl, tiys. 1-t).

The best example of tliis species is an entire cast in m}- collection from

Cook Countv, Tex. This has the median line of nodes along the central

line of the lateral surface, the outer distinct and short and no perceptible
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costje between these. This cast, the type of tlie species, shows no gerontic

characters at the diameter of 93.5 mm. The greatest transverse diameter is

at tlie uuibihcal shoulders and is 25 mm., the breadth of the side at the

same point being- 60 mm. The sutures are quite different from those speci-

mens described below, but there is the same general character: the second

lateral saddle and the fifth are bifid; the sixth is unequally trifid; the seventh

is a compound saddle with two bifid arms; the eighth to the tenth are entire

or tiat. The more gibbous sides, the prolonged stage during which the

nodes persist and are sharply defined, and the large number of bifid saddles

characterize this species. The sutures are the most complex, with exception

of Eng. roemeri, of any that have been so far descibed in the genus.

The largest fragment in the National Museum is about three-eighths

of a volution. Widest diameter is 91 mm.; the distance from line of invo-

lution to venter is 50 mm. at the larger end and 38 nnn. at the smaller end;

and the transverse diameters are 20 mm. and 16 mm., respectively. This

specimen was probably entirely uncompressed. The venter is naiTOw and

flat and the sides are slightly gibbous and highly convergent outside of the

middle row of obscure nodes. Between these and tlie umbilical shoulders,

however, a flattened zone is developed, which niay even slightly slope

inward The usual row of nodes is present on the umbilical shoulders,

and also the rows of alternating tubercles on eacli side of the venter. The

latter are sharp and well formed, elongated, and sufficiently numerous to

give a decidedly zigzag aspect to the narrow venter.

The venter is flat in the early part of the neanic stage and much

broader in proportion to the volution than in later stages, as it is in most

species of this genus. The volution has more flattened sides at this age,

and the involution begins to cover up the volutions to the umbilical

shoulders even at this early stage.

The sutures are well separated, as in otlier sliells of this genus, and

are very remarkable. There are on the right side ten lateral lobes and

eleven saddles at the larger end of this fragment and the same number at

the smaller end. These are more difficult to count and quite different on

the left side. The ventral lobe is symmetrical and of the typical form.

On the right side the fii'st lateral saddle is bifid, the outer arm short,

broad, and spreatling, the imier also broader than in most other forms;

the outer is subdivided by a minute marginal or slightly and unequally
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biiid; the inner Mrni is siiiilitlv trilid in ncari\- ;ill tlic sutures, and this

becomes mort^ aiipai'ent in tlie oldei- sutures. The lateral saddles are

broadly pliyllit'orin. Tlie second laterals are obscurely and ecjually bifid

in all the sutures; the third shows a taint tendency to become bifid only in

the oldei- sutures: the fourth seems to have a siniilai- teiidenc\', l)ut this does

not beconu' demonstrable, and it nnist be described as nai'i'ower at the base

and entire. The fifth is bifid in the younger sutures obsei'ved, and becomes

more distinctly bifid with age; the sixth is narrow(-rand entii-e: the seventh

is equally bifid; the eighth is also equally l^ifid, ))ut the inner arm is

unequally sulxlivided Iia- a minute mai-ginal; the ninth is also efjually bifid,

and each arm is also liifid with a miiuite marginal lobe; in some sutures

both are unequally divided and in others the outer is symmetrical, the inner

asymmetrical; the tenth is small and entire, and the eleventh is very broad

and is subdivided by a minute marginal lobe introduced on this volution,

and the outer arm shows a tendency to broaden and become bifid in the

okler parts of the same. The saddles are phylliform but rather short and

stump}' from second to sixth, then they become very broad and less phylli-

form; the lobes have the usual narrow Ijases between the expanded bases of

the saddles and spread out aj)icad between the phvlliform saddles. These

are all apj)arently unequally subdivided, and the digitatit)ns and serrations

are somewhat more numerous in the second to the fifth laterals than inmost

other species. The first and sixth are sim])ly trifid, the seventh and eighth

bifid, the ninth and tenth entire.

On the left side the first lateral saddles have a narrower outer arm,

divided by a deeper marginal lobe, and the inner arm is not so broad and

shows only a. faint tendency to become l)ifid. The second lateral is more

distinctU- but unequalh' bifid; the third shows a faint tendency to a trifid

undulation; the fourth is entire; the fifth is faintly bifid; the sixth is dis-

tinctly but asymmetrically bihd; the seventh is equalh' and. deeph' l)ifid;

the eighth is very broad and also deeply bifid, the outer arm has the margin

faintly undulated into four nearly equal marginal serrations, the inner arm

is asynnnetrically bifid; the ninth is also unsymmetrically divided, the

outer part or arm is \ev\ liroad, rather rounded basally and undulated into

three minute serrations on the margin, the inner arm is a minute saddle;

the tenth saddle is like that of the right side, but faintly bifid in the first

sutures seen; the eleventh saddle is narrower than on the right side and
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entire. The lobes are all shorter, with broader ends aj)irallv and with less

complex digitatious than on the right side.

One small specimen, a cast from locality 1492, 15 miles west of

Denison, Tex., has a diameter of 46 mm., onter part of volution, 23 mm.;

transverse diameter, 11 mm.; umbilicus, 7 mm.; and opposite diameter from

line of involution to venter, 16 mm.; transverse diameter, 7.5 mm. This

has the same shape of venter and general aspect. The nodes of the inner

line are present as elongated costse, which are most prominent at the

umbilical shoulders and much inclined oi-ad. Very obscure nodes could

be felt over the more perfect sitrface of the cast along the centran lateral

area. The cast was too imperfect along the venter to observe nodes, but

at the beginning of this volution on a small bit of the shell of the venter

exposed by excavation there were smootli ridges at the ventro-lateral

angles, and the venter was concave.

The sutures in this are crowded together iniusually close for shells of

this genus, the inner lobes and saddles overlapping slightly, beginning with

the third lobes and fourth saddles. It is probably a dwarfed form of this

species, since in the earlier part of same volution the sutures are well sepa-

rated, as in other forms.

The ventral lobes are obliterated, lint sufficient of the first lateral

saddles remain to show that they were unequally bifid and that the outer

arm was also bifid, the inner arm entire and quite large. The se,cond to

fourth saddles on the left side were broad and entire, the fifth to seventh

symmetrically and deeply bifid, the eighth very broad and unequally bifid,

the outer arm faintly bifid, the ninth alone entire. There is consideralile

variation on the right side, the sixth saddle is not deeply bifid, the seventh

is unequally bifid, the eighth is like that of the left side, Ijut the liifiditv of

the margin of the outer arm is more pronounced. The ventral lobe is

symmetrical, but so much worn down that no observations were practicable

except at two of the sutures, when it seemed to have the usual generic

form. The living chamber was not present in eitlier of the above-described

specimens.

A small cast from Bell County, Tex., No. 8301a, about a fourth of a

volution, is 23 mm. u\ diameter from line of involution to venter, transverse

diameter 14 mm., two lines of tubercles and median line of elevations well

defined, venter distinctly concave. The sutures appear to have more
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rc'S(_'iul)lance.s to those of the ohU'r stages of tliis species tliaii to aii\' otliers.

Tlie ventral Idie is narrow and shglitly asynnnetrical to the left, lint the

first lateral saddles on both sides are alike. 'I'hey are both bifid, the outer

arm is entire but is blunter than usual on the venter. The first to sixth

saddles are otherwise like those of the specimen described above; the sev-

enth to ninth saddles, seen only on the left side, are symmetrically bifid, the

tenth is entire. This bifidity of tlie internal saddles agrees with those of

iiddeiii, but the aspect -of the volution and the general form of the saddles

and lobes agree better with those of tliis species.

Locality: Cook County, Tex., 1.') miles southwest of Gainesville and

1.') miles west of Uenison.

Af/e: Fredericksburg division of (Jomanc-he series.

Engonocekas stolleyi B()hm.

PI. XXIII. ti<rs. T-i»: PI. XXIV. tigs. 1-5.

Engdwiceran stoUeiji Bohni. 18!t8, Zeitschr. Deutsch. geol. Gesell., Vol. L, pi. .5.

This species has the flattened venter, becoming alternately nodose and

zigzag in old age, as is characteristic of this genus. It is not distinguish-

able from E. jnerdenale except in the sutures. The lateral saddles and lobes

are smaller than in any other species of this genus, and the first lateral

saddles are apt to liave the inner marginal saddles tongue-shaped. This

peculiarity is noticeable in 13<ihm's figure and in the large fossil (PI. XXIV,
%.5).

Age: Fredericksburg grou[) [?], Comanche series, Lower Cretaceous.

Engonoceras complicatum n. sp. Hyatt.

PI. XXIV. tigs. 6-8.

This is founded upon a cast from near Austin, Tex. The whole

diameter, partly estimated, is 73 mm., the outer volution is 39 nun., the

umbilicus 9 nun., the volution opposite (estimated) 25 mm. By the cast

alone this species could not be separated from Engonoceras ffibhosimi, but

the sutures are nevertheless entirely different. A better preserved specimen

might, however, show some external characteristic distinctions. There are

fourteen sutures visible on the outer volution: then comes a gap between
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them and those on the first quarter of the same volution. The entire

fourteen oveHap, but the tenth, eleventh, and twelfth are nearer together

than any others. The ephebic sutures on the first- quarter of this same

volution are well separated. There are eleven slender saddles and ten

slender lobes on the left side. The first lateral is narrowei- than in any

other species and bifid, witli tongue-shaped entire arms; the second and

third laterals are also entire and linguiform; the fourth to the ninth are

phylliform and bifid; the tenth could not be seen; the eleventh was entire.

The ventral lobe is narrower, deeper in proportion tlian in other

species. There is a smaller and contorted cast from Benl)rook, Tex.,

with similar sutures so far as the liifidity of some of the jjrincipal

saddles is concerned. It is very likely a variety of this species. The

markings, so far as can be determined, are similar. The living chamber is

about one-half of a volution, the last sutures overlap, and tlie shell was

evidently in the gerontic stage. The third lateral saddles were Ijifid, the

fourth was entire, the fifth to ninth were more or less ))hyllif()rm and bifid,

and beyond this none were visible.

It diff'ers fi-om Protengonoceras emarginatum (Cragin) in having pro-

nounced lines of tubercles along the ventro-lateral angles and its greater

number of lobes and saddles, judging from the descriptions of that species.

The characteristics of the venter and the size as given by him indicate

a larger species, with venter more like that of Proten. gahhi. A small

specimen, a cast, from 15 miles west of Denison, Tex., has a diameter

of 46 mm.; outer part of volution is 23 mm.; transverse diameter,

1 1 mm.; umbilicus, 7 nun., and opposite diameter from line of involution to

venter, 16 mm.; transverse diameter, 7.6 mm. This has same shape of

venter and general aspect. The nodes of the inner line are present as

elongated costa^ most prominent at the umbilical shoulders and much

inclined orad. These disappear as they pass the centran lateral surface.

Nodes could not be seen nor felt over the perfect surface of the cast, and

none Avere visible at the beginning of this volution on a small bit of the

shell of the venter exposed by excavation.

The sutures in this specimen are crowded together unusually close for

shells of this genus, the inner lobes and saddles overla))ping slightly,

beginning with the third lobes and fourth saddles. It is probably a
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dwarfed form of this specit's, since in tlie ciirlii r parts of same volution the

sutures are well separated, as in other forms.

The ventral lolii's are olilitei'atcd, hut siillicicnt of the iirst lateral

saddles remain to show that they were eijually hitid and that the outer arm

was also bifid the innei- arm entire and quite larg-e. The second to fourth

saddles were, on the left side, liroad and entire, the fifth to seventh

syannetrically and dee])ly l)itid.

Localitif: Near Austin and Benbrook, Tex.

Age: Fredericksl)uri^- i^roup, Comanche series.

Engonoceras emarginatum (Oragin)."

Sp/ii'/tfi(//sciis emdn/iiiiifXX Cmgm, 1893, Geol. Surv. Texas. Foui-th .Vnii. Kept., p. 245.

According- to Cragin's description, this species has the concave venter

mitil M late stage, but has the tubercles and sutures of this genus.

Engonoceras roemeri (Cragin).

Sj)he)iodi-scu.s roc/iier/' Cniii-in, 1893, Geol. Surv. Texas, Fourth Aim. K('i)t.. pi. 4t),

tig. 1.

Cragin describes tliis shell as having "venter narrowly truncate, the

ventro-lateral angle at first sharp, becoming on the body-chandler subtu-

berculate-sinuous." This and the general outlines of the sutures, if they are

supposed to be deprived of their marginal saddles, as they must have been

in the young of this shell befoi-e these were developed, has caused me to

refer the species jjrovisionally to this genus The sutures are, however,

obviously more complex as figured by Cragin than in any other known

form of Engonoceras. The principal saddles are all bifid, tritid, or quadrifid,

and the smaller saddles inside of what appears to be the fourth saddles are

mostly bifid.

Mr. Stanton has written as follows regarding this form:

According to Cragin, this is from the "alternating beds'"—that is, the Trinity

division—not Fredericksburg, as given in your MS. If this be true (and Mr. Tafi's

stratigraphie data look all right), the form is probably the oldest one of this group

that we have from the Comanche series.

Localitij: Iredell, Bosque County, Tex.

Age: Comanche series, Glenrose beds.

"See p. 157, where this species is Joubtliill.v referred to Protengonoceras.—T. \\ . S.

MON XLIV—03 12
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NE0L0BITE8 Fischer.

The sutures of this genus have, perliaps, simpler outlines than those

of any other Cretaceous ammonoid, and have been supposed to place the

genus somewhere near Tissofin. The}', however, differ decisively from

those of any of this grouj) in having long phylliform saddles and a \ery

loeculiar ventral lobe. The form, ornamentation, and old age of the species

from Tunisia, described by Peron, would place it in the genus PlacenUcems,

if no sutures were visible. But the sutures and ornamentation agree with

those of Emionoceras, and show that it is probably a member of the same

family. Choffat's researches have placed this conclusion on a secure footing.

His Neolohik's vibmyeanus may not be identical with d'Orbigny's species,

but it is surely a close ally, and he gives the sutures in full, and these

show the ventral lobes and siphonal saddles and first laterals to be similar

to those of Enf/onoceras. If the young, when seen, prove to have a similar

development, the evidence will be complete.

Neolobites vibkayeanus (d'Orbigny).

Aiiiinoiutex rihraycuniis d'Orhigny, ISiU, Terr. Crt't., pi. 9(3, tigs. 1-8.

Ni'oloh'den vlbrayennux Chofl'at, 1898. Fauno Cn't. dii I'ortuoal. Vol. I, 2d series, pi.

5, figs. '2, 5 (not figs. 3, 4.

)

This species as figured by d'Orbigny has led to great confusion, owing

perhajjs to the absence of a sufiicient representation of the details. ' Choffat

has figured a species from Portugal which, if not identical, is probably

similar to d'Orbigny's species. All the characters coincide with the posi-

tion here given to this form. A number of species are confused under this

name, but the data given are not sufficient to sei)arate them.

Locality: France and Portugal.

Age: Cenomauian.

Neoeobites cHOFFATi 11. s]). Hyatt.

PI. XXV, tigs. 1-4.

Neolobit&i vihrayeanm Choffat, ISys, Faune Cret. du Portiii^al. Vol. I, 2d series,

pi. .5, figs. 3, 4 (not figs. 2, .5.)

This is ubviouslv distinct from riJtraycaiius, as is shown by tlie broad

venter and distinct sutures as well as the more gibl)ous form.

Locality: Portugal.

Ayt': Cenf)manian.
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Neolohites pekoni 11. s|i. Ilvatt.

]VeoloI)ite-s n/'/jrai/etniii.s Peron. isiMi. Mdll. Cn't. dc la 'riuiisic. |)1. Is. tius. 1. 2.

A liiti-lily coinpn'ssed shell witli narrow tlaf vciircr hnrdcrcil oii cither

side liy a liiic of small, (dosely set tubercles with iiiiincroiis costa' on the

flat sides, t'ocnssed into a very few larg-e nodes near the; iiiiihilical shoulder.

The involution is almost if not quite coinjdete. The umbilicus is not

tiji'ured in Peron's hyiire, but it must have bet'U very small. In extreme

age these nodes recede fai'ther from their first jiosition, the ventro-lateral

lines of small tnbercles di.sapjiear and the venter becomes elevated and is

represented in the last stage as subacute. There are li\e or si.x lateral saddles

in this species, according to Peron's drawing. I'eron consi<!ered tliis

form to be distinct, but did not describe it as a new species.

LocaJitij: North Africa.

Age: Cenonianian.

METf:NGON()CP:RAS n. gen. Hyatt.

The shell is compressed as in Enyoiiocei'ds and the involution covers

the gi-eater part of the sides of the internal volutions. Broad, fold-like

sigmoidal costa' are present in some species and faint tuliercles have been

observed in rare cases on casts. No well-preserved shells have been so far

seen nor described The venter in the neanic stage is comparatively broad

and slightly concave; in the ephebic stage it becomes very narrow, but

retains a linear concavity; in the full ephebic stage it becomes acute, and

in gerontic stage subacute and then rounded. The sutures do not differ

materially from those of Emjonoceras ; the distinction, so far as known, lies

in the development of the venter and absence of nodes. The young were

similar to the adults of Profengonoceras, as are those of other genera. The
principal or outer lateral lobes and saddles are short, the lobes narrow and

entire between the entire and more or less rounded, often phylliform bases

of the ]irinci})al saddles. The a|)ical ends of the lobes are denticulated, but

the marginals are entire, pointed, and the saddles l)lunter but also entire.

The smaller inside of the j)rinci])al outer saddles are often liifid. The

ventral lobe is narrow orally, very short and broail apicallv, with two

entire arms, and is divided by a depressed but more or less subacute entire

siphonal saddle. The first hiteral saddles in most species are l)road and
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bitiil, the outer anus more or less acute at the outer angles of the bases, and

the inner arm narrower and tongue- like. One of the marked characters

of this o-enus is the absence of differentiation between the parts of

the suture at later stages of growth. The principal lateral saddles and

lobes can not in many specimens be distinguished from the so-called

auxiliary laterals, and I have not attempted to do this in my descriptions.

In some specimens, on the other hand, especially young ones, there seem

to be plainly only three principal lateral saddles or' lobes, but in others

there seem to be four or even five. The metaneanic substage in one

species showed the primary division of the primitive first lateral saddle into

three, and in several specimens in a late neanic substage it seemed obvious

that this subdivision was maintained and that the first lateral of the

derivative or principal series became bifid late in the life of the shell. First

lateral saddles are therefore niorphologicalK' doulde, even when they are

so fully divided that they have to be considered as two saddles, as

in Mdengonocerus dimhli. In most species there is no difliculty in seeing

this, but in about all of them the line between the three principal laterals

and tlie au.xiliaries can not be drawn, nor between the principal lobes and

the au.xiliaries. Here, however, as in Engonoceras, there are but three

principal laterals, if the first lateral is properly defined as double or bifid.

The subacute venters of the species in this genus have lead to confu.sion

with Sphenodiscus and its allies. The ontogeny of the latter separates' the two

generically, but the latter might be considered an accelerated form of the

same familv, as stated above in the description of the family, but for the

sutural characters which show that Splienodiscus belongs in the Placenticeran

stock.

Metengonoceras inscriptum n. sp. Hj-att.

PI. XXV. figs. 5-9; PI. XXVI. tigs. 1-t.

One entire cast is 80 mm. in diameter. The diameter from line of

involution to venter is 4'2 mm. at largest part, the transverse being 16 nun.

Both measurements are a trifle short of what they would be in a more

perfect cast. Opposite this the same diameter is 29 mm. without shell,

the umbilicus lieing 9 mm.

A fragment somewhat younger from same locality was not compressed

so as to destroy the shape. This had the same form, but was not so con-

cave near the umbilicus and had no folds. The volutions were fiat on the
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veiitci- ill tlic neauic. stage, and were obviously similar to Prntenf/onoccnis in

their young. The smaller fragment, nearlv one-halt' of a volution, with

center partly preserved, is 52 mm. in dinmcter, and the Ncntcr is worn, hut

in plaees where sutures are perfect the veiitei- is narrowly rounded. In the

largest cast, at ahout the same age, T was al)le to demoustratt' 1)\- t-xcava-

tion that the shell, although xvvy narrow, was thick and distinctlv concave

on the venter. There were ap])arently no large tnl)ercles at an}' stage.

The first lateral saddh's in the small fragment, at a iliameter of over 52 mm.,

were broad, very short, and had the inner angle furnished witii a large

marginal lobe and saddle.

The second to fifth saddles on the right side, and the second to sixth

on the left side, are entire, the sixth on tlie right and seventh on the left

being the first of the bifid saddles. The other saddles are all bifid, except,

perhaps, the innermost pair, but this was not seen.

The lobes are too much worn down to show their minute digitatious

except in a general way. The ventral lobe and minute median saddle are

present and the first lateral saddles are narrow. On the youngest and

least-worn part of the larger specimen on the right side, the first lateral

saddles show slight marginal lobes and saddles at each of the inner angles,

but there are minute marginal lobes on the outer parts of these saddles.

Several of them show this division, and one is distinctly tritid. On the

older parts of the same specimen they are, however, distinctly entire as in

the other fragment, and this I think is the normal character. The wearing

to which it had been exposed caused me at first to count three entire

saddles on the left side and four on the older parts of the same volution.

It is obvious, however, that it is the sixth saddles that are bifid on both

sides. The remaining sarldles are liitid to the line of involution. In botli

of these specimens there are ten saddles and nine lobes, but there was

probably in each a lobe on the line of involution. The youngest sutures

were about 5 mm. distant, but the last nine lost distance rapidly and were

more or less irregular, and in the last four the second lateral saddles

overlapped slightly the second lateral h)lies.

The larger cast has three nuich-worn fragments of the attached valves

of an ostrean on the riglit side, which had evidently been exposed above

the calcareous mud while in the same condition as at present, namelv, a

distorted fossil cast, and the ostreans grew upon the surface of the cast

itself. That the cast had already suffered from attrition and compression
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was shown 1)}' the accurate fittino- of the ostrean shells into the irregularities

of the broken and worn surface. A few other lower valves were removed

to study the sutures, but in no case could 1 find any remnants of the shell

of Enf/onoceras between the bases of attachment of the lower valves of the

ostrean and the surface of the cast. Tlie sjK'cimens still left ujion the cast

show these facts also. The smaller specimen was much smoother and clean.

A much-distorted fragment from another locality, 9 miles from Austin

on Beecaves road, of what seemed to be the gerontic stage of this species

is Sf) mm. from line of involution to venter and this is very near to the

actual diameter in a jierfect cast. The greatest transverse diameter is 35

mm. and is somewhat greater than in a perfect cast of the .^ame age. This

sjjecimen, however, has the sutures well shown on the right side, and the

differences, with one exception given below, when compared with the first

specimen described, can be accounted for as probably due to greater age.

The saddles and lobes are all much nearer together, the overlapping begin-

nino- Ijetween the third saddle ;ind second lol)e. The curvature w^as the

same as in the smaller specimen.

The tenth saddle is the first l)ifid one and the remainder are bifid and

near the umbilicus become very broad.

This dift'erence can not be accounted for by supposing that the seventh

and eighth saddles have become completely divided by the advance in

development of the marginal lobes, thus adding two saddles to the series,

but indicates some original variation in this shell.

The ventral lobe could not be defined and the condition of the other

lobes only enabled an observer to see that they were digitated and near the

umbilicus they were too much worn to say even this nuich. The length-

ening out of the saddles by growth does not decrease the phylliform aspect

of the bases and the lobes become nan-ower and longer without apparently

altering much in general outline.

Locality: Twelve miles northeast of Decatur, Tex.

Age : Fredericksburg group, Comanche series. Lower Cretaceous.

Metengonoceras inscriptum var.?

This is a fragment of a volution of a large specimen, showing only a

part of one side. It is, however, interesting, for the characteristics of the

lobes and saddles given on PI. XXV, fig. 8, sho\y variations in the forms of

these. A specimen from west of Walnut Springs, Tex., kindly loaned me
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\)\ l'r()tcss(ii- ( 'I'lii^iii, shows tlic suhiicutc vcntci'. 'Tlie eighth siuldles are

hitid ill this iVaiiiiicnt Jind thcrr ;irc oiilv ten mi tlic right side, with large

unequally bifid first laterals as iu large fragment described a])ove.

Ldcnlifi/: Fifteen miles west of Denison, Tex. Locality 1492, U. S.

(Jcological Sul•\(•^.

Af/c: Fredericksburg group of Comanche series.

One fragment is Af) mm. from line of involution to venter without the

shell. The first lateral .saddle is deeply biiid, and, counting this as one,

there are only live entire saddles, some of which, |irobal)lv owing to wear,

appear to .show a faint tendency to l)ecome hitid. Tiie si.xtli to the ninth

saddles are distinctly bifid; the tentli is a very broad saddle with three

minute marginal lobes, and the (devtMith is another broad saddle which is

entire to the line of in\dlution. < >n the opposite or right side the broail

tentli saddle is divided into two l)ifid saddles, so that tliere are obviously

twelve on that side.

Locdlitif: (!ow Creek, Travis ('ounty, Te.\. No. 19105, U. 8. Natiimal

Museum.

Metengonockr.\s .mibkutum 11. sp. Hyatt.

PI. XXVI. lio-s. .5-T.

One nearly entire cast of this form is 79 mm. in diameter, the la.st

volution 44 mm. from line of involution to venter, the umbilicus G ram., and

the opposite part of volution 29 nun. The greatest transverse diameter

through median surface is IT mm. and is somewhat less than in a perfect

specimen.

The sutures have smaller saddles than at the same age in M. inscriptwni,

are also less distant throughout, become still more approximate in later

stages, and are straighter. There are thirty sejjta in this specimen to twenty-

four in inscriptum at same diameter. The sixth saddles were bifid on both

sides.

Fold-like co.sta' along the inner part of the volution are plainly visil)le

and there are small nodes along the ventro-lateral angles, the venter being

here fauitly sinuous. The venter was much eroded, Init in two places it

showed a narrowly rounded area and on the end of this volution is subacute.

P.ixcavation was not very successful and I could only demonstrate that the

venter was extremely narrow in the ejjhebic stage and i)erhaps not distinct

from that of Kiui. 'uisrri/ihnii at the same age.



184 PSEUD0CERAT1TE8 OF THE CRETACEOUS.

This cast was considerably worn. Tlie right side was free of encrusting

ostreans; on the opposite (left) side there were a few, some of which were

removed. No shell was fonnd between these and the cast. They had

evidently grown upon this cast and not upon a living or dead shell. This

can also be seen by studying the remaining shells, one complete lower valve

and part of another.

Locality: Nine miles from Aixstin, Tex., on the Beecaves road.

Afje: Comanche Peak liinestone, Fredericksburg group of Comanche

series, Lower Cretaceous.

^Ietengonoceras A.CUTUM u. sp. Hyatt.

PL XXVI, tig. 8; PI. XXVII, figs. 1, 2.

The type specimen of this species in Boll collection in the Museum

of Comparative Zoology is a fragment, but this shows the whole diameter

to have been approximately 100 mm. The outer volution from line of

involution to venter is 54 mm
,
the umbilicus 5 mm., and the same volution

opposite must have been about 40 to 41 mm.

The form is nuich compressed and involute, with more acute venter

than in M. inscriptum. The umbilical shoulders also in this species are

more prominent and entire, and short but distinct, broad, fold-like costfe

are present near the umbilical shoulders, but do not cross them. There

are no tubercles on the fragments observed.

The marginal lobes of the first lateral saddles on both sides are narrow

and divided 1)v a minute marginal saddle or bifid. The first laterals are

unsvmmetricalh' trifid, the second to the fourth are symmetrical and cj[uad-

rifid, the fifth is of the same type but not regularly divided. All of these

are very narrow at the bases between the expanded bases of the saddles and

spread out apicad into the marginal divisions. The sixth lobe is narrow

and bifid, with a small marginal saddle, and the seventh similar, but with a

larger tongue-like marginal saddle, and the minor lobes on either side of

this are also subdivided or bifid. The eighth and ninth are distinctly but

very faintly trifid, and nmch longer than the narrow marginal lobes

described above as dividing the broad saddles of this pai-t, which are faintly

bifid. The tenth lobe was visible btit not distinct enough for description.

Both sj)ecimens were too much crushed in the central parts to give

any accurate data for the description of the younger stages. Nevertheless
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there are stron<i' iiidications tliat tlic venter beoniiK^ ncute in an early

ephebic substagc

The matrix of tliese .s})eciniens is a re(l, a|i|)arent!\- (•ai<-ai-e(tus, clay

stone, and indicates a, distinct formation tVom tliat cdntaininj;- the species of

Placenticeras cited from the same locality ami also in the l>oll collection in

the Museum of Comparative Zoolo<:v. They have renniants of the

nacreous layer aud one has the shell still left in the und)ilicns. The

interior is so much crnshed together that it is impossil)le to say that the

venter was or was not concave in the internal volutions. Certainh', so far

as the cast goes, the outer volution was unquestionably subacute.

Three fragments in Cragin's collection from the Grayson marl, one-

half to three-fom-ths mile southeast of the Union Station, at Denison, Tex.,

have the })liylloidal saddles and long complex lobes of this species and also

subacute venters. The last volution of one of these fragments reaches

ventro-dorsal diameter of 60 mm. while still septate, and has a transverse

diameter of 24 mm. The sutures, however, are too much abraded for

efficient observation.

The peculiar first lateral saddles of this species, the extremely phylli-

form saddles, narrow lobes with spreading and digitate extremities, and

straightened sutures, separate this from M. insrriptum. The larger size of

the lobes and saddles enables one, as well as the more persistent acuteness

of the venter in the gerontic stage, to distinguish it from M. diimhli.

Mr. Stanton has written as folh.ws with reference to this fossil: "I

think this is certainly from the Upper Cretaceous and probaljh- from the

Eagle Ford shales, like the other specimens with the same locality label.

Such brownish-red concretions are common in weathered portions of the

Eagle Ford shales."

LocaUti/: Elm Fork and West Fork (Morton's mill), Dallas Countv,
Tex.

Afje: Probal)lv Eagle Ford shales, (Colorado gn >up. I'pper Ci-etaceous.

Metengonocekas DUMBLi (Cragiu.)

PI. XXVII, tigs. :3-U.

Sphenodt'scm dinnhli C'ragin (pars). 1S93. Geol. Siu-v. Texas. Foui-tli Ann. Kept.,

p. 243, pi. 4-t.

A superb specimen in collection United States (ieological Siu'vev,

diameter 1)4 nun., although in three pieces and witli nepionic stage and ])art
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of outer volution aljseiit, is otherwise perfect and shows many essential facts

wnth regard to the affinities of this genus. The last half of outer volution

or greater ])art of living chauiber is in the gerontic stage. This shows that

the living chamber was at least one half of a volution in length. Cragin, who

had this cast in hand as part of his materials, describes his specimens as being

"very sharp in the young [my adult], becoming obtuse along the body-

chamber of adult [my old age] specimens." The well preserved part of

the gerontic ventej' in this cast is 23 nnn. long and for a few millimeters is

rounded, with two almost imperceptiljle ridges on the ventro-lateral angles,

then a hollow occurs as if the shell had been injurcil, and this is contimied

to the end of the fragment by a very faint channel bordered by faint ridges.

The young in the nepionic stage has the usual i-ounded volution; the

paraneanic substage was compressed with flat sides, deep involution, and

broad concave venter, with entire, acute ridges on the borders. This stage

is, in other words, like the ephebic stage of Protengonoceras, as has been

already stated from examination of less perfect specimens. This substage

was introduced gradually by the intervention of a metaneanic substage

having a helmet-shaped section with a flattened venter and an ananeanic

substage with transitional characters between this and the nepionic rounded

volution, but not having the flattened zone on the venter. In the anephebie

substage the compression and flattening continues to increase, the involution

remains constant, and a very narrow channel still persists on the x'^nter.

In the full ephebic condition this disappears and the venter becomes

acute. In the paraephebic substage the venter is subacute, the sides a

trifle more convex, and volution somewhat broader in proportion to the

ventro-dorsal diameters, but these changes are slow until in extreme age,

the paragerontic substage, when, as stated above, the venter becomes

rounded. I have frequently alluded to the reinstatement by degeneration

at the end of a cycle or in the adult of characters analogous to those of

younger stages. In this specimen the rounded venter of the paragerontic

substage has a faint concavity, and this, after what seems to have been

some injury to the edge of the venter, becomes converted, as described

above, into a faint channel with ridges on the outer borders. There are no

marks of tubercles, nor costse, nor folds at any stage so far as these could

be seen.
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Tlie sutures lia\e short bruad saddles with uarrow h)l)es, digitated

only at the apical ends, and wliile the saddles iciiiaiu about the same, the

lubes increase stmiewliat in lln- number <it' their diL;itati(ins and in leni^th

with ag-e. They are (|uite different on the right and left sides. The
siphuncle is eccentric tu the right, and ventral lobe follows this organ, but

there is no vei-y marke(l difference between tlie jirst lateral saddles in

consequence ot this.

( )n the right si-'e the iirst lateral lias two branches so deeply divided

by a bifid luargiual lobe that it is really ^)\\t into two distinct entire

saddles, l)ut these are more widely separated than in Mrfcni/. acitfnin, and

are more nearly equal in size and aspect. Counting these as two saddles,

there are thirteen saddles—ten narrow, entire, and i)li\ lliform, and threes

broad and bifid, the eleventh very deeply Ititid, and the twelfth and

thirteenth successively less deeply divideil. The first and second lobes

are bifid, the third to sixth bifid, but with four to eight digitations; the

seventh to tenth simi)ly bitid; the eleventh and twelfth, especialK- the

eleventh, are divided by longer tongue-shaped saddles.

On the left side the diff't-rences are as follows: The ninth to ele\enth

saddles are Ijroad and liitid, the twelfth is l)road and entire, the thirteenth

is very broad and has a sinuous base, and inside of this a ver>' minute lobe

shows that there is a small fourteenth saddle. The eighth to the tenth

lobes are simply birid, the eleventh is unequalh- bifid, but has no long

tongue-shaped marginal .saddle; the twelfth is entire, and there is an

excessively minute marginal thirteenth, as stated id)o\e.

In the adult stage from the fifth saddles inward on both sides the sutures

overlap .slightly and the outlines are easily sei)arable, l)ut in the la.st five

sutures this overlapping .spreads to the third saddles and lobes and the out-

lines are more compresse<l. This is accompanied by a shortening up of

the saddles and lobes and a corresponding return of the younger proportions

and aspect.

In the metaneanic substage the primitive first lateral is divided into

three ]o\\ broad saddles 1)\- simple indented marginal lobes, and the magno-

sellarian saddles are also divided, Ijut the number of these was not ascer-

tained. There were, however, only a few of these.

Localiti/: Four miles east of Whitesboro, Tvx.

Age: Eagle Ford shales, Colorado group, Fpper ( "retaceous.



188 PSEUDOCERATITES OF THE CRETACEOUS.

PLACENTICERATIDiE Hyatt.

The voung- are f;iinilar to the ackihs of Engonoceratidpe, having con-

cave venters bordered iisually liy continuous ridges with compressed vohi-

tions, the lateral zones converging outwardly. ' In later stages of genera

the venters are either concave, flat, or rounded, but there is no true keel

present, although the venter may become acute in some species at a late

stage of growth. The volutions in the earlier stages subsequent to the

nepionic are apt to be more or less compressed, the venters assuming early

the characters described above, any furtlier sharpening of the venter occur-

ring in later stages. The principal lateral saddles are, so far as known, bifid

in the young and show in most groups a tendency to become juore or less

trifid in later stages. The multiplication of inflections of the suture lines

increases with the involution of the wliorls by growth and they become

very numerous in some genera.

PLACENTICERAS Meek.

The species of this genus could be readily distinguislied if it were not

for the great range of form in the gerontic stage, which occurs in dwarfed

as well as in large specimens, and is continually mistaken for the ephebic

stage.

The neanic shell is smooth, compressed, with at first a flat and then a

concave venter bordered by smooth, entire ridges on the shell and on the

casts, liut has a stouter volution than later stages. It is, in other words, like

the ephebic stage of Protengonocenis in external characters, but the sutures

are of the Placenticeran type. Subsequently the ridges become tubercu-

lated, the venter becomes much narrower and the sides also tuberculated and

the volutions more compressed. These spines, nodes on the casts, are in

three rows, but may be completely absent in some shells, as they are also

in some old shells. In old age the venter again becomes flattened and

smooth, and finally broader and rounded.

The species are all connected so closely by intermediate forms that

distinct lines are difficult to draw between contiguous species.

The compressed and highly involute }'oung show that those species,

like P. (/uaduhq)ce, having depressed volutions with broad venters, are

senile forms in the phylum, or what I have named phylogerontic. They
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arc not scaphitoid, as stated 1)\- Muuicr Chalinas, except in the sense tliat

Scdjiliitcs is an extreme case ot" the same tendency to reproduce senile char-

acters early in the ontogeny and to such an extent that the ephebic form

becomes more or less intlueneed by them. 'I'lie species form a series, there-

fore, leadin<j;' off from sliells, like J', si/rtah- in one direction into /'. i/iKula-

hipce and in the other into icliitjicldi. The intermediate modifications

connecting this genus witli /'rdtenf/onoccras are pro!3al)h- partly represented

by D'lplacmoccrds, l)ut this <j-enus is not a jirimitive, althongli it seems to be

a phyloneanic form.

The soluti<m of the species prol)lem appears to lie principally in the

develoi)ment of tubercles and the correlative stoutness of the volutions.

Sliells having heavy tubercles in three lines usually also have sutui'al pecul-

iarities that enable (Hie to distinguish them. The peculiari<:ies of the gerontic

stage are also distinct, as will be noticed in tlie descriptions. In some spe-

cies the neanic stages are quite distinct in their sutures, although alike in

their forms at the same age, and perhaps with mor(; materials the study

of these and the development of sutures may gi\e good results. The

most highly modified form as compared with its own neanic stage is

certainly f/iUKUilnpce, but although the sutures are complicated in outline,

they are not so complex as those of ichiffieJdi, and the mf)difications of

form are distinctly in a phvlogerontic direction. The varieties of each

species and the development point to the most prevalent syrtaloid form

as presenting more than any other purely progressive characters. This

form has moderateh- compressed involute -whorls, with three lines of nodes,

narrow venter, and steadily complicating sutures. The same variations in

the species and in the individual ))oint consequently in one direction toward

Unudalupai and in another toward irhiffiehli. This last is reached througli

species like stantoni and pscudopJarcntu, in which the median lines of

tubercles become permanently obsolete and the outer and inner lines

become less prominent and in many specimens of whitfieldi are absent.

The interesting fact in this connection is that ivhifjicddi, which, as compared

with its own young, is the least modified of all the forms, has the largest

sliells, the least affected by gerontic degeneration, and at all stages the

most complex sutures.

These facts also show in a marked way the law of retardation of

development. This was joined by Cope with acceleration, but so far as
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niv experience goes tliev are quite distinct. Eetardation occurs in

cephalopods in phvlogerontic forms. Thus in this phylogerontic geiuis

the young is a highly modified, compressed invohite shell in the neanic

stage; the adult in some species like guadaliqxe and the Eurojjean depressHin

may have additional modifications ending with a paragerontic stage also

tuberculated, but with peculiar In-oad venter and lateral nodes. In other

species, obviously closely connected, like pseudosyrtale, newherryi, planum,

and European congeners like grossouvrei and milleri, the first appearance of

tubercles occurs later in tlie ontogeny- and they are present in their' full

development only in the latest ephebic substage or gerontic stage. The

same law holds also in the series leading from syrtale through intercahirc

and stantoni to whitfieldi. In some forms of syrtale and intercalare the

three lines of tubercles appear earlier tlian in the typical forms of the same

species and in placenta.

In stantoni and pseudoplacenta this later appearance of tubercles

becomes invariable and correlates with the disappearance of the centran

line and a tendency to decrease in size of these ornaments on the venter

and umliilical shoulders.

In whitfieldi this tendency results in tlie total disappearance of the

tubercles in a large number of shells, three lines of tubercles being present

only in a very few shells and always of very small size, plainly individunl

reversions.

The sutures are simpler in outHne and continue persistently to hold the

syrtaloid outlines, and are easily separable, except in extreme age, in all of

the guadalupan series, including not only the stouter forms like yuadalupcc,

but the highly compressed shells like planum. In the series leading up

to whitfieldi there is a marked gain both in complexity of outline and in

gerontic characters. This is apparent in intercalare and placenta, which still

retain the three lines of tubercles, and is still more pronounced in stantoni

and pseudoplacenta and culminates in whitfieldi. In these last the sutures are

similar to syrtale only in the neanic stage, and in wliiffieldi they become

more rapidly complex in ontogeny than in other species and overla]) to

such an extent that it becomes m<ire difficult to separate them throughout

the ephebic and gerontic stages. This overlapping is a purely gerontic

character, and the species that show it during the ephebic stage are

therefore phylogerontic and to this extent degenerative in spite of the
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increase in (•(unplication <it' outlines nt'Tlie li.hes and saddles and their larjiu

size. This iiliyld^ci'ontic character is also acconii)ani('d, as stated above,

by Idss of ornamentation and retention throUi;honr life of the coni])ressed,

involute, smooth volutions of the neanic staye.

The liviuii' chambers are jjersistently one-half of a volution in len<:th,

whether occurrinfi' in depressed or com])ressed shells or in dwarfs, and the

apertures, so far as seen, have a short. Idunt rostrnm and low, broail lateral

crests.

(irossouvre's careful descriptions and exce})tionallv line figures of

the ditferent forms iiududed under the name of Placenticeras si/rfale show

that while there exists in France and (xermany a series closely parallel

to that of (/iiadalupa', saricarloscnse, newhen\i/i, p.seudo.si/rfah', and phmti»i in

this country, all of the European shells present differences showiiii)- that

the evoli^tion of the modifications was distinct in France. The j^erontic

stages show a greater tendency on the part of the inner lines of nodes to

grow farther out on the lateral zones and approximate to the venter, and

the venter not only flattens out to a plano-convex outline, as in some

American species, but also in a subsequent gerontic substagi', as in

P. f/rossoiivrei and inilleri, becomes more or less concave. This is due to

the increasing size of the tul)ercles of the median line on the borders

of the venter after the disappearance of the ventral lines of earlier stages.

Kossmat" sums up the literature of the genus Flacentirerds and its

allies. The ty[)e of the genus Bucliiceru.i is erroneously considered as a

species of Schloenbachia. Schloenharhia is a genus with normal outlines to

the sutures, a decisive keel with channels or smooth bands on either side,

and more or less sigmoidal, pronunent, well-developed costae, the aperture

having a long, pointed rostrum correlating with the keeled venter. The

development is also very distinct from that of any of the Pseudoceratites of

the Cretaceous. In preceding pages, U. hilohaftoii is joined with other

related species, and the dift'erences of the series to wlii(di it belongs can be

more readily seen. Kossmat's strictures with regard to my own work on

this group are just and most of l-is objections well founded. His reference

to huldurl Keyserling, as the probable radical of I'lacendccras may be

correct. At any rate there are some facts that favor this. The sirtures

are similar to those of Placenticeras. The young of this species certainly

"Sudind. Kreidef. : Beitr. Pal. und (Teol. Osterrcich-rnirarns nnd des Orients, Vol. IX, 1895, p. 171.
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resembles that of some of this o-enus in liaving a channeled venter, but

it is much too inA-nlute and compressed for a primitive type. The keel

of halduri is develojied in the center of a broad, concave venter of neanic

age, as an obtuse raised area, liut finally the entire Acnter Ijecomes

eleA^ated with a subacute carina, like that of Buch'tceras. A raised nascent

keel mav be said to appear at a late age in some species of Placenticeras,

but the venters in them are very narrow, and no such effect is produced

as in balduri. The very narrow channel of the ananeauic stage in this

species and the late development of the tubercles produce resemblances

to D'lplacmoceras, but in this genus the outer lines of tubercles are not on

the ridges of the venter as the}' are in hnhhiri Tf this species is the

ancestor o'f Diplaonocerus, we have still to account for this and the fact

that the nepionic stages in Placenticeras exactly match those of Protengono-

eeras and Knemiceras and are never keeled as in Buclnceras and Boemeroce-

ras. So far as Keyserling's drawings go, the nepionic form of halduri

before the channel ajjpears is like that of BiicJiiceras and Tissotia serratu.

The separation of the genus Placenticeras from the Hoplitida?" deniands

a few words of explanation. Its association with Hoplites by Douvilk' and

Grossouvre depends upon the connection supposed to be shown by the

large first lateral saddle of HoplHes splendetis. This saddle, as figured Ijy

these two distinguished authorities, has the three large marg-inal lobes and

three saddles which are supposed by them to be homologous with .the three

principal laterals of Placenticeras.

The author's position is (juite distinct from this. If the three marginals

of H. splendens, having undoubtedly, as stated by them, great similai-ity to

the principal laterals (first to third) of Placenticeras, are intermediate grada-

tions and not a case of parallelism, some similar stage ought to be present

in the development of species having three principal laterals. This, so far

as I know, is not the history of tlie development in any form of this kind.

n It is disappointing and much to be regretted that no direct mention is made of Prof. James

Perrin Smith's paper on The Development and Phyiogeny of Placenticeras (Proc. Cal. Acad. Sci., 3d

series, Geol., Vol. I, pp. 181-240), although incidental reference to it is made in connection with

the development of the sutures. If Professor Hyatt had completed the revision of his manuscript, he

would doubtless have reviewed this paper and made some dispositon of the two species P. 2iaaficiim

and P. callfornicum, treated in it. Professor Smith concludes that Placenticeras was derived directly

from IlopUtes, but the two species whose ontogeny he studied differ greatly from the typical forms of

Placenticeras, and the results should be tested by a comparative study of some such forms as P. pUicenta

or irhittieldi—T. W. S.
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In all genera having- but one jjrincipal lateral (Ilojdites, Schloenhachia,

Buchiceras), this lateral is a direct and c-losely connected modification of the

primitive lateral of the j'ouiig. Also in genera having two or three saddles

these are not preceded by an intermediate stage in whicli one large lateral

arises like that oi Schloenbachia and Hoplites splendens, but on tlm contraiy,

these principal laterals arise through tlie continuous growth of the two or

three jwimitive and more or less tongue-shaped and at first entire mar-

ginals that develop in the toj) of the primitive first lateral lolie, as has lately

been shown by J. Perrin Smith.

When these are arrested in development and do not increase in com-

plexity and remain entire or l)ecome simply bifid or trifid, etc., the differen-

tiation between them and the auxiliaries is lost and the sutures of the adult

are similar to those of the Engonoceratida'. and the like. When, however,

these do acquire more comj)lex outlines and the development is duly pro-

gressive, its eftect is invariably and naturally greater upon the saddles and

lobes of the outer side, wliich have free growth and are most called upon

to help hold the animal in the shell. These, either on tliis account or for

some other reason as yet unknown, certainly during- development as a rule

become more complex than the inner laterals. This complexity is, as a rule,

less in direct proportion to the distance of the saddle or lobe from the

periphery if an allowance be made for the natural division due to the greater

or less persistence and sometimes more or less independent development of

the largest lateral lobe. This is the primitive first lateral in normal forms,

but in retrogressive genera it may be, as in Placenticeras, the third marginal

lobe of the primitive first lateral, as has also been shown by Smith. This

greater development can be accounted for ))y the greater stress of the muscles

at these median parts in balancing the shell while crawling. It interferes

with the regularit}' of the gradations in size and complexity of the series,

and marks the division between the principal or larger latei-al lobes and

saddles and the so-called auxiliaries.

In most groups of Ammonitina^ the first lateral becomes bifid and the

centrau marginal lobe is the first that appears. Usually the next saddle to

become bifid is the first auxiliary. This occurs in Placenticeras, while the

second and third laterals still have entire bases. In other words, similar

laws govern the development of the two series of saddles, the principal

laterals and the auxiliaries, so far as the development of the first saddle of

MON XLIV—03 13
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each series is concerned. Subsequently, however, there is more irregularity.

Thus the second auxiliary is not necessarily the next to become bifid, but

it is apt to be the next, and the process passes inward, the innermost saddles

being- usually the last to become bifid, but there is great irregularity in the

first appearance of bifidity or division among the auxiliaries.

As a rule, however, this irregularity does not occur in the innermost

saddle, which is often broad and remains entire later than its neighbors

and is the last to show complications of outline.

The second and third of the principal saddles in Placenticeras appear

to reverse this law of progress inward. After the first has advanced to the

trifid stage, it is the third which leads in complication of outline and the

second which comes next. This same reversion is found also in the

principal lobes In this genus the primitive lateral lobe is continuous in

development with the third lateral, and it is this that first shows the trifid

division, which is the incipient stage of complication; then the second

follow, and after this the first. The last two, however, may progress in

nearly equal ratio.

The second, third, and fourth auxiliary lobes are apt to follow the

lead of the first auxiliary in regular succession, but there is variation in this

respect, as among the saddles. The general law, however, is the same as

among the saddles, the innermost being the last to modify their entire

primitive outlines.

In the development of the sutures there are, however, two series to be

considered, first the products of the development of the first primitive

lateral saddle of the nepionic stage, and second the products of the inflec-

tions in outline of the second primitive lateral saddle. These form two

series of lobes and saddles on either side of the primitive first lateral lobe

and obey different laws of development. The complication in the lobes

proceeds from the oldest lobe, the primitive first lateral, outward and

inward; the complication in the saddles begins with the primitive first

lateral and proceeds inward when that saddle is not divided in the neanic

stage. When, however, that saddle is divided into three, there is more or

less irregularity in the progression in complexity of the outlines of the

second and third saddles. The outer division or principal first lateral is,

however, apparently always the one that grows fastest and leads off in

acquiring a more complex outline, as may be observed in about all of the

o-enera noted below.
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The teiuleiicy of the saddk^t^ to become birid in then- first stage of

coinpHcatiou was iu)ted by Braiico and since b}- Nickh^'s, but in the h)bes

this varies. In tliese the first sta^e of conipHeation is apt to be eitlii r l)ifid

or trifid, according- to the form of the entire htbe of the preceding stage.

If these be pointed, tlie next step in complexity is the formation of a trifid

toj), if they be roumk'd or fiattened, the next grade is usually a bifid

termination.

In the genera described below there is a nolabh^ tcnchnicv toward the

formation of trifid loljes in all of the outer lobes and in a number of the

auxiliary series, the inner and last auxiliary loVjes showing a tendency to

become l)ifid.

The saddles and lobes in any one suture of the genera which have

arrested development of the lobes and saddles, and even in some like

SphenocUscus and Placenticeras with very complex nutlines, show a gi-aded

series of modifications from the line of involution outward. Tliese have

frequently such simple entire lobes and saddles ucai' the umlsilicus that one

can see at a glance that they are like the entire outer lobes and saddles of

the young. The suture, in fact, presents a series of modified forms tliat

show in a general way the history of the develojjment of any one of the

outer lobes or saddles, if it he traced from its entire stage to the suture

which is being oliserved. This is due to the fact noted abo.ve and also

shown in Branco's oliservations and the authors on the voung, viz, that

new lobes and saddles as a rule are added from the line of involution so

that these in any extended suture line are j'ounger or later introductions.

In some genera with arrested development these remain comparatively

unmodified, but in most genera of Annnonitina^ and in Placenticeras these

do become naodified and have complex outlines in later stages, although

never so complex as in the outer saddles and lobes. When this modifica-

tion by development takes place these internal and younger lobes and

saddles proceed or develop 1)}" repeating the stages passed through by
their outer and more rapidly developed companions of the same sutures.

In other words, the lobes and sutures of Animonitina^ exhibit the same

law of repetition or parallelism in local development which was first

discovered by Dr. R. T. Jackson among the Echinoids. He there showed

that a newlv introduced plate of the corona passed through stages of

modification in the course of its subsequent growth which were parallel
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with those which had already been passed throug-h by the suiTOiinding

plates of the corona during the stages of the ontogenj-.

In otlier words, there is a local ontogeny in newlj^ introduced lobes

and saddles parallel with the developmental ontogeny of the same elements,

and, in growing, each newly introduced internal lobe or saddle repeats

locally the same stages of development. The arrest of development, which

takes place habitually in all forms of Ammonitinae, internally stops the

progress of each lobe and saddle at different stages in proportion to the

distance of the lobe or saddle of the auxiliary series from the line of involu-

tion. In genera like Engonoceras, however, the entire suture is an-ested in

development and presents therefore a certain resemblance to the young of

other Anunonitina^ in the neanic stage and especially to the young of

Placenticeras after the three entire principal lobes and saddles and the entire

lobes and saddles of the auxiliary series have appeared. It may be objected

that the division between the species is too minute and artificial, and it is

admitted that tliis objection is in one sense Avell founded.

There is no real line between P. f/uadahqnc, sancarlosense, and pJanum,

nor between netvherri/i and guadalupcc, nor between guadalupcB, sancarlosense,

syrtale, intercalare, and placenta, nor between interealare, stantoni, pseudopla-

centa, and tvhitfieldi. As a matter of fact there is no real break, such as is

usually supposed to establish a species, between P. guadalupce and the

extreme form of u-hitfieJdi.

If, however, one admits that all American forms make up only one

species, it becomes illogical to separate the European forms from each

other or the American from them, and, consequently, all the forms of

Placenticeras are one species.

I have not been able to find any middle ground between these two

extremes, l)ut have fovmd that it is possible to diagnose species by describing

the normal forms, meaning thereby the shells that are most distinct and

usually most numerous in each species, and adding thereto the mention of

intermediate forms.

When this is done, it is seen that in this genus the separable forms or

species can be distinguished by their differences in development of the

sutures, of identical ornaments, and of the sectional outlines of the volutions.

The changes that take place in the aspect of the venter and of all characters

in the senile or gerontic stage are included under the term development,

which in the sense here used means all tlie modifications of the ontogeny.
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Placexticekas cutadalup.e" (Koeiiu'r).

n. XXIX. tios. 1-4.

Ammonites (Juadolupm Roenier, 18."i2. Kroiclcli. v. Texas. j)l. _'.

The best specimen I have seen has a di;uneteri)t' altdut 145 mm. Outer

vohition on gerontic living' chamber about halfway to the aperture is 63

mm. and transverse diameter 47 mm., the same vf)lution o^iposite is 43 nuTi.,

the transverse being 34 nnu., avoiding the tubercles. The umbilici are

deeper, the umbilical zones being moi'e rounded and the involution greater

than in pscudosiirtale. The involution covers the inner volutions to the inner

line of tubercles, whereas in pseudosyrtah these are not only completely

uncovered but well inside of the line of involution. The venter is very

broad, so that the second lines of tubercles are on its lateral angles and the

first lateral saddles and lobes are on the ventral aspect. The alternating

ventral tubercles and the Hat ventral zone between them are retained on the

venter throughout the e])hebic stage. The inner row consists of large

acute spines, solid at the ti])s only, which are large nodes on the cast, at

the start when tlie umbilicus is only 25 nun. in diameter. These recede

outwardly with age, but remain more jirominent than in pscKilosyytale at the

same age and the inner ridges are also much larger. The aj)erture is

partly preserved and is apparently at the end of the metagerontic substage,

judging by the last sutures, which are not closely approximated, and by

the aspect of the last tubercles. The margin of the ai)ertnre has a sinus

near the line of involution and broad lateral crest, but lieyond this it could

not be seen. The venter is convex and elevated in the gerontic stage and

had a ventral zone as described above. The volutions are stouter at all

stages than in psemlosyrUde. Having broken open this specimen, it was

ascertained, as I had expected, that the young is more compressed and

slender than the outer volutions, although in most Ammonitinge the reverse

of this is true. The rounded nepionic volutions were followed as in other

« Mr. T. W. Stanton has courteously commented as follows upon this species:

"The original spelling 'guadalapa-' should be restored. The name of the river is 'Guadalupe.'

The type locality should be given 'Waterfall of the Guadalupe below New Braunfels' where the only

horizons represented are the top of the .\ustin liuiestoile and the lower part of the Taylor beds. The

specimens from San Carlos are from beds probably of about the same age iu a formation to which Mr.

Hill has given the local name San Carlos beds. The Fort Worth locality [alluding to the specimen

with that locality in my collection] must be inaccurate, as there are no I'l^per Cretaceous bed.i within

several miles of that place."
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species by the compressed and deep!}' involute volutions of the neanic

stage, and these acquired first the flattened venter and helmet-shaped

section and then, as the ventro-dorsal diameters lengthened, the hollow-

venter bordered by smooth ridges and general aspect of Protengonoceras.

The facts were ascertained b}' excavation as well as by studying the section.

Unluckily the sutures were nowhere exposed in these inner volutions.

The auxiliaries were visible later in the neanic stage after the volutions

had become more compressed. They were then of the syrtale type, but

their simple outlines showed that in the preceding Protengonoceras age they

nuist have been very simple in outline and perhaps similar to those of

Engonoceras. The nodes on the cast did not begin to appear on the

umbilical shoulders until the shell was about 35 to 40 mm. in diameter and

had entered upon the ephebic stage. The outer row of spines were not

visible until later, and the age at which they appeared, except that it was

later than the neanic stage, could not be ascertained. The ephebic stage

has a stout volution with gibbous sides with proportions entirely different

from those of tlie gerontic stage. At diameter of 26 mm. from line of

involution to venter the transverse diameter at umliilical shoulders is 15 mm.

and at 6 mm. distant from the venter the transverse diameter is 1 1 mm. The

lateral zones are nearly flat and onl}- slightly convergent and then com-erge

rapidly but convexlv to the venter wliicli is liroad, being here 5 imn.

The last part of the neanic stage is 11.5 by 5 nnn. at the Umbilical

shoulders and the convergence of the faintly convex lateral zones outwardly

is constant to the venter, which is 1.5 mm. in breadth. The gerontic ^•olu-

tion oil same section is 45.5 by 35.5 mm. at the umbilical shoulders and

between tubercles; the piano convex venter is 27. 5 mm., also between

tubercles. The ventral line of tubercles and the concave area or ventral

zone disappears in the gerontic stage, and the last measurements were taken

after their disappearance near the basal sutures of the living chamber.

Roemer's figures are excellent, but the}' show a specimen much larger

than mine, and but just entering the anagerontic substage. Roemer esti-

mated that his shell, when complete, must have been a foot in diameter.

The living chamber of Roemer's sjiecimen was broken away, or it

would have shown similar gerontic characters. There is a centran trace on

the venter of Roemer's figure which is present also on the venter of the

ephebic stage in my cast. The trace is double, consisting of a faint depres-
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sion between equally tuint ridjivs. TluTe is jiIsk a faint trace on the venter

of the neanic stage, but it is then a single line sunk in tlic surface of the

shell. It is too faint to be visible in any section, and is ))i(»l)ably not present

in the younger stages.

In the neanic stage the rather large siphuncle is at a perce])tible distance

from the shell of the venter, but in the e])hebic stage it is directly against

it, and the double trace may l)e due to this.

The sutures are more widel}' separated in Roemer's figure thjui in my
specimen, but this may be due to more vigorous growth. There- were

eleven saddles and ten lobes on the older sutures, with less complicated

outlines than in pseuclosyrtcde, but otherwise similar. The sutures are well

separated at all stages, but the last two are nearer together than the preced-

ing. The ventral lobes are deeper and narrower and the siphonal saddles

more prominent and distinct than in other species, except that described

by Choffat m Portugal as /'. uJilif/i. It stands Ijetween this primitive form

and P. pscudosyrtale and other American species, all of which have ^ery

broad ventral lobes and less prominent siphonal saddles.

A very fine suite of this species was collected by Stanton and \^uighan,

locality 1467, United States Geological Survey, San Carlos, Presidio

County, Tex. The largest specimen is 204 mm. in diameter; a part of the

aperture at the umbilical zone shows on one side and the length of the liv-

ing chamber is somewhat less than one-half of a volution. The gerontic

stage is present and the involution is considerably decreased along tlie outer

sides of the nodes on their retreat from the umbilicus. The venter becomes

broader and rounded on the last part of outer volution. The outer nodes

change from round spines to elongated costa-, dichotomous with the inner

line of nodes that are nearly at the middle of tlie lateral zones at this age.

There are some more compressed specimens that still, however, have

very stout volutions and a prolonged stage, during which the venter becomes

broadened and occupies the space between the second rows of nodes, the

outer ventral rows forming lines on either side of a zone occupying the

center of the ventral surface. These features are still like those of typical

(jitadaJiqm, but in other cases it is impossible to say whether the specimens

belong to typical giiadaliipce or to the next described species.

Locality: San Carlos, Presidio County, Tex.

Age : San Carlos beds, Upper Cretaceous.
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Placenticeras sancarlosense 11. sp. Hyatt.

PI. XXX, liffs. 1-3; PI. XXXI, tigs. 1, 2.

This is represented by a series of specimens in collections made by

Stanton and Vaug'lian that fade into true riuadalwpcB.

The typical forms differ in having smaller tubercles, the compressed

stage is more prolonged and the ephebic volutions are never so stout nor

the venter so broad as in (luadaJupm. The stage in which the venter is

broad and bounded by the second line of nodes and similar to that of

ijaadaJupce is short and is often distinctly confined to the anagerontic

substage. Some of the specimens of this form are very closely similar to

P. syrtale. This last species has, however, so far as known, no stage in

which the A'enter resembles that of guadalupcc, i. e., in which the venter

becomes broadened out while the ventral lines of tubercles and the lateral

nodes are still preserved in nearly their full development. This form is

obviously an exact parallel with the P. pseudosyrtale said to be found at

Fort Worth," but from this it is separable by the involution which is more

considerable and follows the inner line of tubercles. There are dwarfs

belonging to this species which have more pronounced tuberculations than

Placenticeras neivberryi, but these approximate very closely to the specimens

from Presidio del Norte, and show that these last are really another grade

of modifications having the same general tendency.

Locality: San Carlos, Presidio County, Tex.

Age: San Carlos beds. Upper Cretaceous.

Placenticeras sancarlosense variety pseudosyrtale Hyatt.

PI. XXXII; PI. XXXIII, tig-. 1.

The type of this variety is a well-preserved cast 200 mm. in whole

diameter. The last volution from lines of involution to venter, although

much affected by senile contraction, is 80 mm. and the same volution oppo-

site is 6F) mm. The ventro-dorsal diameter is 73 mm. about half way the

length of the living chaml)er, and the transverse diameter is 53 mm., avoiding

the tubercles. The same ventro-dorsal diameter at last septum, taken

always from line of involution to venter, is 63 mm. and tlie transverse,

avoiding the tubercles, is 43 mm. The tubercles of first inner row alternate

" See note on p. 202.
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witli those i)t' tlic opposite side; the outer row is more miinerous tliuii the

inner, and there are sliylit indications ot' Uit'ureated rid<ies of costa' eon-

nectin<j;- tlieni on the cast. The, ventral tul)ercles are irreg-uhvrly alternate

with tlie seeond row and there may have been ridges bifurcating more or

less l)etween these, but there are no indications of these on the cast.

It is N'ery like Morton's speci(is, but the gerontic stage begins later and

the increase of the ventro-dorsal diameters is much more rapid. The width

through the umbilical shoulders is greater at the same age and the lateral

zones flatter and more convergent, owing to the gi-eater ])rominence of the

uml)ihcal shoulders. The ventral lines of tubercles are more elongated,

not so close together, and quite different, and the second inner line of tuber-

cles is less prominent and nearer to the vertical lines. The imier lines of

tvibercles do not appear until the ephebic stage and arc at first very minute

but rapidly enlarge in the remainder of the ephebic ;uid gerontic stage,

disa]3pearing suddenly before the outer ones at the l)eginning of the para-

gerontic substage. They recede from the umbilical shoulders outwardly in

the parephebic and gerontic stages and have an inner costation or ridge

inclined apicad.

The outer line of tubercles disappears in the paragerontic substage

immediately after the inner line. The ventral lines of tubercles disappear

on the cast in the metagerontic substage. These tubercles are present on a

bit of the thick ventral shell in the ephebic stage. These are almost linear,

alternating and widely separated, and border a slightly concave ventral

zone, which is, however, flat ui^on the cast at the same age. The ventral

zone continues well defined and flat upon this cast until quite close to the

aperture in the extreme of tlie paragerontic substage. The contraction of

the gerontic volution is very marked, beginning, even in the parephebic

substage, before the gerontic sejita appear and apicad of the base of the

gerontic living chamber.

The sutui-es have the aspect of those of sijrtah', but the outlines are

more complex and the third lateral lobes longei- and more jioinled.

This does not appear to be due to greater age, but correlates with

the larger size and other differences in the form and development of this

specimen. There are eleven lobes and twelve saddles on each side in ana-

gerontic septa; the innermost saddle is narrow and apparently entire, all

the remainder divided and bifurcate except the tirst laterals. In these the
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inner arm extends inwardly and, being itself bifurcated, gives a trifurcated

as})ect to each of these saddles. The inner lobes are bifurcated and

broaden outwardly, being somewhat blunt or rounded excejit in the third

lateral, which is pointed and apparently of the bifurcated type, as are also

the other lobes. The last four sutures are more or less approximated, and

the last two and part of the third interfere, as in P. placenta^ except near and

on the venter.

The living chamber is one-half of a volution in length. The outer

jjart of the aperture is preserved, showing a blunt, broad, rounded ventral

crest, or slight rostrum, ventro-lateral sinuses on the second line of

tubercles, and the appearances indicate Inroad lateral crests, but the margins

were broken away inside of this. The approximation to P. sancarhsense is

so close that probabh' most jjaleontologists will prefer to consider them

identical, but the lateral nodes are larger and more quickly developed and

the ventral tubercles more elongated and more widely separated. The

exti'emelv thick shell is shown as well as the fact that the ventral tubercles

are not more prominent on the tliick shell than they are on the cast.

Locality: Fort Worth, Tex."

Age: Pi'obably same as ffiiadaliqxe and sancarlosense.

Placenticeras planum n. sp. Hyatt.

PI. XXXIII, fig-s. y-i: PI. XXXIV.

This is also a part of the collection made bv Stanton and Yaughan.

This species also grades into P. sancarlosense although very distinct from

(juadalupce. The sides are almost smooth, the tubercles being very small

and oljscure, except in the umbilicus. The affinities for guctdalupce and its

allies are demonstrated bj' Mr. Stanton's care in collecting this fine series.

The flat, compressed aspect of the young is maintained until the shells reach

a diameter of 221 mm., and the venter does not show any broadening out

until after the shell reaches the gerontic stage.

One of the specimens from Presidio del Norte, No. 21651, is 240 nun. in

diameter. Four-fifths of the outer volution is in the gerontic stage, but the

first part of the parejihebic substage shows the venter still narrow, flat, and

tuberculated. It then becomes rounded, but the volution still remains com-

"Mr. Stanton has commented as follows upon this alleged locality: "P. suncwiosetise var.

pseiidosyrtale, labeled 'Fort Worth, Texas,' must have come from some other place, though possibly

in that region." (.See note on P. r/vriduhipn'.
]
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pressed. There are siniill tubereles in tlie uml)ilicas but tliese disapjx'iir in

the older sta<>es, ami almost the entire outei- volntion is smooth. 'J'he other

specimen has similar characters, and the sntnres are of the f/Kadahfpt/' and

syrtalc type.

This species is not separable in some varieties trom /'. nnrhcrri/i, except

by the absence of large lateral nodes at all stages.

Localif//: San Carlos, Presidio ('onntv, Tex.; Presidio del Norte,

Mexic(X

Ai/e: San Carlos beds, U])per Cretaceons.

Placenticeras newhekryi n. sj). Hyatt.

PI. XXXI. tio-s. 3-5.

The type is a cast with small patches of shell. Diameter is 120 mm.,

to which mnst be added perhaps 5 mm. for depression of outer volution.

The diameter of the whole coil one-fourth of a vohition younger and not

altered by depression is 94 nnn. The outer volution at aperture is 54 mm.

and transverse is 39 ram., the umbilicus is 24 mm. and the opposite part of

same volution is 42 mra. and transverse 28 nmi. The last volution begins

with transverse diameter of 19 mm., enlarges in the next quarter of a

volution to 28 ram., and just bevond this the large gerontic tubercles begin.

The transverse diameter continues to increase until the last (juarter apicad

of the aperture is reached, and then it diminishes Ijetween the two last

tubercles, which are widely separated, and still further diminution takes place

at the aperture. In another specimen there is no diminution in the rate of

growth of the transverse diameter apparent to the eye, but this specimen

has not a complete living chamber. The almost scaphitean aspect of the

living chamber in some specimens is misleading and is in part due to

depression. Ne^'ertheless, this only exaggerates the gerontic metamorphoses

of this interesting species. Small nodes are present in an early ephebic

substage on the umbilical shoulders and continue to increase, becoming-

very large suddenly in the anagerontic substage. Elongated tubercles are

present on either side of the venter in tlie ephebic stage, but the age of

introduction was not ascertained; ai)parently it is later than that of the

tubercles on the umbilical shoulders.

The latter are widely separated at all stages, but the ventral tubercles

are close together. There are very obscure fold-like costae, some of them
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(lichotomous, on the outer part of the outer vohition on the cast, but these

liave no perceptible middle row of tubercles in the ephebic stage. The

venter increases in the gerontic stage, from being 5 mm. wide between the

lines of tubercles to 20 mm. on the first half of the outer volution, and this

continues to grow broader and more convex until near the a})ei"ture, where

there is an apparent diminution. As the venter liroadens, the costse are

brouglit to the edges of the venter and their terminations become enlarged

into rows of nodes as the gerontic stage progresses, but disappear in the

paragerontic substage as the venter broadens and the surface of this

becomes smooth on the casts.

The living chamber is somewhat less than one-half of a volution in

length. It has very deep sinuses on the mnbilical zones and prominent

lateral crests. The form of the ventral margin was not seen. The

umbilicus is deep, tlie internal volution visible, the umbilical shoulders are

prominent, and the umbilical zones are steep and broad, as in other species

of this genus, from a comparatively' early age.

The sutures are of the guadalupaean syiiale type and well separated,

becoming approximated only in extreme age. There is only one cliange,

however, of considerable interest in the gerontic stage due to the broaden-

ing out of the venter. The ventral lobe does not broaden in the same

proportion, and conseqiiently in tliis stage the first pairs of saddles and

finally first lateral lobes become included within the outer line of tubercles,

thus becoming transferred to the venter, as in F. guadalupcB. Another

specimen (No. 11975 a) from the same locality is more compressed, has

somewhat less prominent tubercles, and not so deep umbilicus. In the

interior of the type specimen the venter of tlie later part of neanic

stage with shell on is exposed. This shows the usual compressed form

of this stage in other species of this genus, the venter narrow, smooth,

concave, as in Proteii(/onoceras, and the volution also resembling that of

that species, but at this time it is of course more discoidal. The largest

specimen of the more compressed variety reaches a diameter of 134 mm.

through the base of a living chamber and when complete must have been

considei'ably larger.

I have separated neivherrifl from F. planioit after some hesitation, because

of the entire absence of the peculiar tuberculated zone of (juadalupa: on

the broadened venter of the gerontic stage, the more obscure tubercula-

tions, and the more compressed young. The second row of nodes is more
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persistfiit in the ty[)e specinu'ii than in other fossils, and tliis may l)e a

specific character, ahhough tlie condition of other casts does not enable

me to determine this.

Locdlifi/: Presidio del Noi-te, Chihuahua, Mexico.

Afje: Probably same as ffuculahqxe.

Placenticeras syrtalk (Morton).

PI. XXVII, Hgs. 15-17: PI. XXVIII, figs. 1-6.

Ammonitex Kj/rfalin Morton. 1834. Synop. Orguiiic Remains, pi. 16.

I\birton's original specimen is prol^ablv a dwarf. At any rate, the

shell is in its anagerontic substage, and the large nodes given in Morton's

figure belong to this age. Tlie diameter is 75 mm., and it is consequently

smaller than the specimen of var. IiaJei below described; nevertheless the

gerontic stage has begun, as is shown by the great enlargement of the last

pair of tubercles and the depression of the venter, and there is no living

chamber. When this was present, the diameter was probably about the

same as in the Alabama specimen. The tubercles appear earlier than in

var. liaJei and are larger at the same age.

A specimen from Fort Worth, which shows the typical characters ol

the figure given by Morton, is '.»7 mm. in diameter. The outer volution is

42 mm. from line of involution to venter and the opposite is 31 mm. The

large size of the umbilicus is due to the recession of the outer volution,

which is in its metagerontic substage, and the shell consequently was almost

wholly outgrown. It has the large inner nodes, and as these are not so

numerous as the next outer row of smaller ones there is a distinct aspect

of bifurcation in the fold-like costae that here and there connect them

throughout the e})hebic and gerontic stages. The venter has a nan-ow,

concave zone bordered bj' elongated tubercles foi-ming a crenulated border

on either side in tlie e|)liebic stage. These are more close\}^ set than in

var. halei from Alabama. The inner row of nodes, as in P. infercalan',

does not hold to the line of the umbilical shoulder, but recedes outwardly

in the gerontic stage, and this stage comes in much earlier than in intercalare

in all of these specimens.

The venter has become rounded on the outer quarter of the last

volutiou, the ventral line of tubercles being lost. The lateral nodes,

however, remain prominent, showing that the last or paragerontic substage

of senile development has not been reached. The outer row is nearer to
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the venter at all ages thau in F. intercalare, and the volutions are stouter in

all specimens of the latter that approximate in their markings to this

species.

The sutures of syrtale at the same age as that given by Meek (Invert.

Pal., p. 4:71) have the same broad first lateral saddles, but the other saddles

are not so wide as those figured. There are, however, the same number,

viz, 10. They are all minutely digitate except the tenth, which is entire.

The living chamber is fully one -half of a volution in length, and part of the

aperture preserved shows a broad, blunt lateral crest.

This form is obviously very similar to F. intercalare and may be, if

one chooses, considered on one side to be identical with F. sancarlosense

and on the other with F. intercalare. From the former it can be separated

by tlie venter, which is not so broad at any stage, and by the eai'ly

disappearance of the ventral tubercles in the gerontic stage, and the fact

that the venter becomes rounded only in extreme age and is never flattened

as in newberryi and its close all)', sancarlosense.

It can also be separated from intercalare, but the characters are more

dubious It is certainly so close that the differences in the specimens so

far known might be considered as due to the same causes that dwarfed the

stature of the shells. The young, however, appear to be more compressed

at the same age in syrtale.

Loccdity : Greene County, Ala. ; Fort Worth, Tex.

Age: Probably Taylor marls or Austin limestone, Upper Cretaceous."

Placenticeras syrtale var. halei Hyatt.

PI. XXVII, tigs. 16, 17: PI. XXVllI, figs. 3-6.

This is found in the Hale collection (Boston Society Natural History,

No. 8577), and approximates to polyopsis of Dujardin. It has, however,

much heavier lateral nodes and costse in the gerontic stage. The young

in the later neanic stage, judging from the fragment studied,' can hardly be

« Mr. Stanton has most oblifjingly written as follows:

"Locality: 'Fort Worth, Tex.' It is not at all probable that the specimen came from Fort

Worth, though it may have been found some miles east of there.

"Age: Upper Cretaceous, probably Taylor marls or Austin limestone.

" Placenliceras sj/rtale var. halei Hyatt.

"Locality: Greene County, Ala.

"Age: This specimen is probably from the Eutaw beds, which are probably very near the

horizon of P. yuarlalupic, in Texas."



rLACENTlCEKATlD.E. 2U7

sepai-ated from tlie young' of P. belli, although the tuliercles of the inner line

are less prominent at diameter of 45 ram., the volution being "23 mm. and

greatest transverse diameter 11 mm. When the volution is 43 nun. from

lines of involution to venter in same cast, the nodes in both lateral lines

are very large and the ventral tubercles large, the ventral zone liecomiug

sinuous on the cast in consequence of their size and arrangement. The

venter also begins to show rotundity innnediately after this, tlius introducing

the gerontic stage; the lateral zones l)egiu to lose tlieir flatteiii'd aspect,

becoming more convex, the umbilical shoulders becoming ct)rrelatively

rounded. The inner lines of nodes in this species are also apt to be elon-

gated into ridges directed apicallv, as in pohfopsis Dujardiu. In the

parephebic substage the volution from line of involution to venter in cast is

41 mm., transverse diameter between nodes, wliicli are not close to umbilical

lines of involution, as in earlier stages, but about 14 nnn. distant, is 2f) nun.,

and through the nodes, which are probabh' somewhat worn down, it is

30 mm. In a more complete cast of 90 mm. in whole diameter, which has

lost a trifle on the venter by weathering, the same rounding of the venter

begins when the volution reaches about 32 nnn. in ventro-dorsal diameter

from lines of involution to venter. The nodes enlarge rajiidly in the

parephebic and gerontic stage of these two specimens, and fold-like costje

appear whicli are obscurelj' bifurcated at the inner line of tubercles. The

inner nodes are elongated, and have hea\-y, although not very ]>rominent,

folds on the umbilical zones which bend sliarply apicad. The ventral zone

gives place to a rounded area, as in the above, and the inner nodes are

about 10 mm. distant from lines of involution instead of being oidy a few

millimeters removed, as in earlier stages. They are, however, still on the

umbilical shoulders, and, therefore, in same position as in the young with

relation to the sides.

Locality: Greene County?, Alabama.

Age : Eutaw beds. Upper Cretaceous.

Placenticeras intekcalare Meek.

Pis. XXXV-XXXVII; PI. XXXVIII, fig. 1.

Placenticeras placrnta var. Intercalare, Meek, 1870. ]\Ion. U. S. Geol. Surv. Terr..

Vol. IX, pi. i>3.

This was identified by Meek with placenta, but its characteristics were

fully given by him and its relations to Ammonites syrtalis of ]\Iorton and



208 PSEUDOCERATITES OF THE CRETACEOUS.

the true placenta correctly defined. In some parts of his text he also

speaks of this as '' Placenticeras intercalare," so that he is the sole authorit}-

for the combined names as used in this description.

The ventral lobe as figured by Meek is very distinct from that of P.

tvhiifiehU, as are also the entire sutures. This lobe is narrower, the

branches are of the syrtale type, the siphonal saddle is more elevated, nar-

rower, and is subdivided by a median marginal lobe with a minute bitid

saddle ; but these distinctions, except in a general sense, do not hold, since

there are the same tjqjes of siphonal saddles in wJdtfieldi. The drawings

by Meek, when compared with the originals, are accurate. The specimen

on plate 23 is in the ephebic stage. The sutures overlap as much as in

wMtfiekU. A specimen having external shell in part preserved, from near

Black Hills, South Dakota (purchased from Professor Ward), is 208 mm. in

diameter. The last part of outer volution from lines of involution to venter

is 112 mm., the first of the same being 60 mm. The greatest transverse

diameter of the volution when it is 95 mm. is 44 mm., and when 50 mm. it

is 2[l mm. The volution is somewhat stouter than in whitJiehVt and the

involution somewhat less. The venter is a little broader and is bordered

by two rows of tubercles of good size. These tubercles quite suddenly

show decrease in size, and become much nearer at the same time on the

last of third and on fourth quarter of this volution. They are present on

both cast and shell. On the last part of outer volution they are almost

obsolescent. On the first part of the living chamber the}- are o])posite,

then become again alternate, and as they decrease in size are again opposite.

The ridges on the venter are slight, except in one short space, where

they first become opposite. The shell has numerous bands of growth.

The chevrons are particularly ])rominent on last part of this volution and

run into and form several longitudinal ridges on the outer half of lateral

zone, while the costa? are represented only by very broad, hardly

perceptible, folds. The tubercles of the middle Hue '.are of good size and

become obsolete on the last quarter, changing at the same time with

ventral rows of tubercles. Large tubercles are present on the umbilical

shoulders, which sensibly decrease at the same time and also recede

o-radually from the shoulders outwardly. These nodes are elongated,

forming parts of the costae that are moi-e perceptible in their neighbor-

hood. The outlines of the ventral zone are not sinuous between tubercles.
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There is a tliick, opiuiue, lioru-eolored outer layer, an inreniiediate

crimson-red layer, and an inner naereous layer of the usual color. These

consist of a nuinl)er of minor layers as in other shells of this j^emis. The

sutures have broader lolies and narrower saddles than in wliitjich/i and

placenta, and the outlines of these are somewhat less complicated and not

so overla{)ping. The ventral lobe has the same narrow cliaract(;r ami

si/rtale-\\ke branches, with large siphonal saddle, as in Meek's figure of

P. intercalare, but the siphonal saddle is smooth and entire on the venter,

as in P. whiffieldi, and also has the same minute marg-inal saddles on either

side of this entire center. A tine young specimen of this species, from

Sage Creek, South Dakota, No. 2104b in collection of Yale Museum, at

diameter of 80 mm., shows the begiiming of the lai-ge tubercles of undoilical

shoulder, the ventral tubercles, and a[)parently those of the middle row to

be on the first (piarter of its outer volution. This shell nmst have been

smooth and similar to I', placenta, per]iai)s, even in the sutures, when the

diameter from line of involution to venter was about lo nun. At later

stages the sutures are distinct. Another specimen, same localitv and

collecticm, at diameter of 13'2 nun., shows three rows of tubercles distinctlv

visible on both cast and shell. No 21()4a. The median lateral lines of

tubercles disappear on the last quarter of the outer volution in this

specimen, but the ventral inner rows persist. As long as the median rows

of tubercles exist the shell has a ti-aiisverse outline distinct from that of

whitfieldi at any stage, but when these disa])pear it is difficult to separate

this specimen from tvkitfieldi. I have not yet seen a specimen in wliicli the

ventral rows of tubercles disappear, liut whether they <lo or not it must lie

impracticable in some specimens to se])arate them from ir/iitjic/iji \ar.

inhereulatnm, although most specimens are distinct on account of the size

and persistence of all of the tul)ercles.

A fine specimen from same collection from Sage Creek, South Dakota,

(No. 1863) at diameter 14-4 nnn , has already j)assed well into its gerontic

stage, whereas the specimen figured Ijy ^leek is not so far advanced in age.

The first part of the last volution is considerably compressed, as in Meek's

figure, but on the living chamber on the last half of this volution the whorl

becomes stouter. This chamber is apparently nearer complete and about

one-half of a volution in length. All three lines of tubercles persist ami the

ventral ones which are alternate in the ephebic stage are approximately

MOX XLIV—03 14
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opposite in old age and are sometimes connected by a ridge, so that the

venter is serrated. The inner Hne of tnbercles recedes in this stage, as in

specimen tigured by Meek.

The sutures have shorter, stouter saddles than those tigured by Meek,

and are more like those of F. si/rfale. In the first lateral saddles especially

they are more deeply cut into by the lobes that broaden out apicad, and the

other lobes and saddles are like those of intercalare, as figured by Meek.

The resemblances to si/rtak occur more markedly in old age, when the

body of the first lateral saddles loses the thread-like tenuity of the ephebic

stage and becomes thicker. All the saddles do not show these changes

equally. This last specimen has enabled me to make connections with No.

18975 U. S. National Museum, from the Upper Missouri, which is a nearer

approach to syrtale. Tlie inner nodes on this last are about the same, but

are not partly buried by tlie involution and make their appearance some-

what earlier in the neanic stage. The outer line of tubercles are larger and

the venter is broader. The sutures, however, and the proportions, etc., of

the volutions are about the same. Lastly there is a fragment in same

collection, localitv No. 1720. 5 miles southeast of Harpers Station, Laramie

Plains, Wyo., that no one would think of separating from sijrtah by the

external characters. The diameter is 94 mm., and the specimen has the

same wide umbilicus, stout \()lutions, prominent nodes, and sharp ventral

tubercles as that species. The sutures, however, although the sp'ecimen is

so small, are almost as excessively complicated in outlines as in Meek's

figure, although this was taken from a much larger volution.

One specimen. No. 9735, U. S. National Museum, from Ponil Canyon,

New Mexico, has characters just intermediate between P. intercalare and

P. plarenfa. The young and full ephebic stage has the form of the stouter

specimens of intercalare with three rows of tubercles. The two outer I'ows

are, however, more delicate than usual in intercalare, especially the median

lateral ones, which are very small and widely separated as in P. placenta.

Unfortunately the last of the ephebic and the first part of the gerontic

stages are missing, but the parts left show similarity with the old age of

P. placenta and intercalare. The venter does not broaden out except very

slightly while becoming rounded as it does on the third quarter of the

outer volution. The sides lose the abrupt elevated umbilical shoulders and

become evenly convex, but the involution continues to follow the umbilical
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line ot" tubercles. The ventral lines of tubercles j^ersist on the outer

volution, l)ut are very taint and linallv disappear. The same is true of the

other lines of tubercles, all of which iinally disappeai- in the parag-erontic

stage. The shells of this species do not apparently have the <>erontic

enlargement of tubercles into heavv lihnit nodes which is common iu

guadalupce and its allies, sancarloscnse, planum, and also .sv/y-te/e. The sutures

are like those of si/rtale and less complicated than in intercalare at the same

age, but this appearance is probably largely due to the fact that they are

less crowded and do nf)t overlap.

Locality: Black Plills region.

Affe: Fort Pierre grou]), Upper Cretaceous.

Pl.acentickras placenta (Dekay).

PI. XXXIX. fi.us. :3-<i: I'l. XL. Hys. i. -2.

Ammonites placenta Dokay, iSiiS, .\iui. New York Lye. Nat. Hist.. Vol. IT. pi. 5, tig. -J,

not fig. 3.

Placenticeixis j)lacenta. Meek (pars), 1S7*>, Men. P. .S. (}eol. Surv. Terr., Vol. IX,

p. 465.

Placenticeras placenta Whitfield (pars), 1S!»2, Men. P. 8. Cieol. Survey, Vol. XVIII.

pis. 40, 41.

This species is represented in the Museum of ( 'omj)arative Zoology

by a large fragment from New Jersey 101 mm. in diameter from line of

involution to venter at base of living chamber, and this last is about

one-half of a volution in length. It is a cast and smooth on the sides, with

the exception of a line of fold-like tubercles on the depressed umbilical

shoulders. The ventral zone, even at this stage, obviously fully gerontic,

is fiat and 7.5 mm. broad as estimated.

The last sutures lune not so highly complicated outlines as wJiitfiehU,

but the lobes are long and narrow, the first and second laterals highly

inclined apically. The fourth lateral is about two-thirds as long- or only

slightly shorter than the third lateral lobe. The saddles are not so deeply

divided as in wliitfieldi and broader and more solid. 'I'he last two sutures

ai-e approximated, but the tliird, although partly preserved, is at the usual

distance and shows that this is not the same as the western form described

by Meek as placenta. The sutures of this large specimen of P. placenta

have exactly the outlines given by Whitfield in his figure, and a sinular,
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although perliaps older, siphonal saddle has numerous denticles or marginal

saddles. The median marginal lobe was not quite so plain as in Whitfield's

figure, but this might have been owing to ag'e or variation in sutures or the

condition of the cast. Meek, as well as Whitfield, included under placenta

several species which are separated in these descriptions, but Whitfield

recognized and described the differences between the western and the New

Jersey specimens and considered them as probably distinct. I have

consequently named the western species wMtfieldi in recognition of this

fact.

The specimen described above enables me to add the following: The

venter is not rounded on the smaller end of this cast, but fiat, having the

same form as wMtfieldi, but broader than in that species; subsequently,

although not well preserved, this part appears to become rounded. This

specimen shows that in extreme age the volution is shorter and has more

gibbous sides than in whitfieldi and shorter ventro-dorsal diameters. The

decrease in involution due to senility is also more marked, and takes place

at a smaller size. This species stands between sijrtah and ivhltfieldi in

this respect and in its sutures and other characters.

There are several fragments in the Hale collection of the Boston

Societ}' of Natural History, supposed to be from Greene County, Alabama,

which have saddles with more solid bodies or basal parts, as in true

jilacenta These indicate a species of larger size than the associated species

of P. syrtale, having volutions with smooth flat sides and smooth venter,

as in placenta. The sutures agree very closely with those given by

Morton for P. placenta from the cut of the Delaware and Chesapeake Canal,

and one specimeii shows a rounded venter. The examination of the fine

suite of original types and specimens in the Museum of the Academj" of

Sciences of Philadelphia gave the following results: The septum of this

species is much flatter, having only a very slight double curvature ni place

of the very marked double curvature of whitfieldi, and this is less apparent

on the sviture line than on the surface of the septum. On a volution 63

mm. from line of involution to venter, transverse diameter i.s 22 mm. and

there are three lines of tubercles. The lateral row is two-thirds of the

breadth of the sides, nearer the venter than the dorsum, and very small

and widely separated, but still quite distinct. The tubercles on the venter

of placenta are large and elongated like those of holli and nuich coarser and
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less nuincrons tlum in sonu' six'ciiiicus nf irli'tljiilill. 'I'hcsr disjippeiir in

the ephebie stiiuc, together with the hiteral line of tubercles, anil in some

specimens the latter may l)e entirely absent as in young specimens lio'ured

by Whitfield. The larg-e oritiinals of Morton's figure and of Whitfield's

show these figures to be ;ipproximately correct. The venter is in all stages

broader than in true wJiitJieldi, but remains fiat only through a small part

of the gerontic stage. In two specimens, 365 mm. and 425 mm. in diameter,

one Morton's type, from cut of Delaware and C'hesapeake Canal, the li^^ng

chamber was practically complete and about one-half of a volution in

length. The rounding of the venter begins in these on the still separate

part of the second quarter of the outer volution. Near the apcnture the

venter is completely rounded and the decrease in the ventro-dorsal diameters

between the lines of Involution more marked than in whitfiehli, and the

umbilici are consequently larger. The sutures var\' from having very solid-

looking saddles as in Whitfield's figui-e to those with the first to third

saddles almost indistinguishable from those of some varieties of irliifjieldi.

Upon the whole, however, it is safe to say that while the saddles of placenta

may be as deeply undercut and the necks as tliin as in ivhitfichVi, the basal

parts are, perhaps, always less completely cut up by the marginals. These

and the auxiliary saddles have, however, as a rule, a bifid aspect with a

large median marginal deeply dividing them, and this seems to be a distinc-

tion of more importance, especially in the aspect of the auxiliaries. The

])roportions of the diameters are also quite different. In the ephebic stage

the transverse diameter may be more or less than one-third of the diameter

from line of involution to venter and in old age it may be more or less

than one-half <if this same diameter. A young specimen of diameter of

aljout 60 to IJ5 mm. is in collection of the Academy of Sciences of Phila-

delphia. In the neanic stage this cast had highh^ compressed smooth

volutions as in /rl/iffieh/i, but the und)ilicus is larger, tlie involution being

somewhat less, apparently. The three lines of tubercles begin on tlie first

part of the outer volution or just before, when the shell is about 45 mm. in

diameter. At this stage the lobes and saddles are distinctly placenticeran.

The saddles are all bifid, but the entire outlines have given place to com-

pletely denticulated outlines over both lobes and saddles, even on the

innermost auxiliaries in the older parts of this cast. The sutures at this

age are very similar to those of syrtale and gHadahqxe.
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Until a late age this shell is separable from stmitonl or i^spudoplacenta

bv the presence of the minute median lateral line of tubercles. The larger

size and wider separation of the ventral tubercles sei)arate tlie younger

stages, in which the venter is often very narrow and the sutures similar to

those of whitfieldl, from var. tuhercidatum of that species. The sutures,

however, as a rule, have less complex outlines and more solid-bodied saddles

and less concave septa, as stated above.

Locality: New Jersey, Alabama.

Age: Matawaii formation (clay marls). Upper Cretaceous.

Placenticeras stantoni n. sp. Hyatt.

Placenticenis placenta Stanton (pars.), 1894, Bull. U. S. C<?ol. Survey No. l(Mi, pi. 39,

figs. 2, 3, not fig 1.

Locality: Upper Kanab Valley, Utah.

Age: Colorado epoch. Upper Cretaceous.

Placenticeras stantoni variety bolli Hyatt.

PI. XL. figs. 3-7: PI. XLI: PI. XLII; PL XLIIl. figs. 1, 2.

Placenticeras intercaJare Meek (pars.), 1870. Mon. U. S. Geol. Surv. Terr., Vol. IX,

p. 471.

This species is very like P. placenta and wliitfieldi, but has much stouter

volutions with broader venters at the same age and is intermediate in

character between intercalare and toMtfieldi. The costse are of the syrtale

type, but are merely obscure folds on these casts. The tubercles are sparse

and on the umbilical shoulders as in placenta. The costa? are occasionally

bifid on the outer \yM-i of the side with single ones between them. The

elongated ventral tubercles are alternate and each one has its costation.

The sutures have nmch shorter lolies and stouter, shorter saddles than in

placenta.

The young in the nepionic stage have a smooth volution with rounded

venter. In the neanic stage this changes through the elevation of the venter.

The ventral zone is at first quite broad comparatively and perfectly flat in

the neanic stage. In the ephebic stage it becomes much narrower and con-

cave and probably then acquires its tubercles. The tubercles on the

umbilical shoulders do not appear until this stage begins.
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The lateral ;iii<ili's (if tlie tsingle costai, ami still iiuirethe jmictioiis of the

dichotiiinoiis eosta', when these (K-eur, teiul to rise up more ])r()inineiitly

than the rest of the costatioii as in other f(»rms, but they do not iu the

specimens examined, as in syrfale and infercalare, become tuberculo.se. The

specimens from which these descriptions were taken are in the Museum of

Comi)arative Zoology.

This s|)ecies is disting-uished from /'. jdarciita by the shorter and stouter

lobes and saddles and the better separation of the sutures at all stages

except, perhaps, the youngest. It stands api)arently nearer to P. sijrtule

in its sutures tlian to hitcrcalarc, Imt this is due to tlie fact that in hitcmdare

the sutures ^ary from those like sijrtak to as complicated as iu Meek's

figures, and if the comparisons are made with the former, it is seen that the

external characters and sutures place it between infercalare and whitjieldi, ou

account of the suppression in both of the lateral line of tubercles. A speci-

men from Dallas County, Tex., has similar markings and sutures so far as

seen on the young volutions, and is probably the gerontic stage of this

species. It is an incomplete living chandler about one-half of a volution in

length, with the inner volutions attached l)ut badly crushed. The latter

shows the large inner row of nodes and the sutures in part, and these last

agi'ee closely with those of the specimen descril>ed above.

The volution from line of involution to venter at base of living charaljer

is 75 mm. in diameter, transverse diameter about 40 mm., and at one-fourth

of a volution distant from this the diameter is '.)1 mm. The venter is broad,

and the ventral zone convex on the cast at the two last septa. The

tubercles are almost obsolete and the costge completely gone, the cast

being smooth with the exception of one obscure broad longitudinal ridge

on the centran surface of the lateral zone. The remnants of tubercles

are shown in obscure and very slight folds witli a decided ai)ical trend.

This description shows that the gerontic stage is quite distinct from that of

placenta or whitfickli.

The basal suture is very com])lex in its outlines, but has the short

saddles and lobes of this species. The next younger septum is, however,

closely approximated to the last. The first and second lateral lobes are

very uaiTOw and the saddles approximate. The lateral lobe is also narrow.

The remaining lobes and saddles are more like those of the younger stages,

but also have naiTower lobes and broader saddles. These sutures are quite
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distinct from those of other species and come nearer to those of the old

whorl of P. placenta from New Jersey than any other form. They are,

however, smaller, and the apical trend of the outer lobes is less, the third

lateral being- shorter, and the remaining lobes more abruptly separated

through their extreme shortening up as compared with the third lateral.

Having received throvigh Professor Martin the specimen described by

Meek from Tarrant County, Tex.," as belonging to P. intercalare, I am able

to state that it is a good cast of this species. The diameter is 90 mm.

The living chamber is incomplete but nearly half of a volution in length.

The median lateral line of tubercles is absent, the inner line of small

tubercles recedes from the umbilical shoulder, and the ventral tubercles

are rather coarse and large, and the venter broad Jis in typical bolli The

sutures have the solid short saddles and short lobes of this form. The

paraphebic substage is reached near the aperture.

Locality: Elm Fork and West Fork, Dallas County and Tarrant

County, Tex.

A(/e: "Probablv Eagle Ford shales" (Stanton)

Placenticeeas pseudoplacenta Hyatt.

PI. XLIII. tigs. 3-11; PI. XLIV.

Placenticeras placenta (i) Stanton (pai"s). ISi'l-. Bull. U. S. Geol. Survey No. 106,

pi. 39, fig. 1 (not tigs. '2, 3.)

The sutures are peculiar and unlike those of any of the forms of true

P. placenta or tvliitfieldi. This fact was noticed by Stanton, who considered

the Colorado species to be different from true placenta. In confirmation of

these remarks I can add the following: A large fragment, U. S. National

Museum, locality Upper Kanab, Utah, No. 22344, diameter from line of

involution to venter 88 mm., greatest transverse about 35 mm., shows a

wider venter 6 mm. and flatter than in ivhiffieldi at same age. The side

which is unaffected by pressure is not so evenly convex as in that species,

the outer part being very slightly concave, the centran part slightly

gibbous. The sutures exhibit more complicated outlines than in the

younger stage figured by Stanton, but they have similar ragged outlines

and very broad lobes and are obviously the same. A specimen with

diameter of 35 mm. hns on the last volution sutures with same rugged

"Mon. U. S. Geol. Survey Terr., Vol. IX, p. 471.
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aspect but very miicli simpler in (uttliiie tliau lliose ()t' /'. irlut/ieldi or even

those of true placentd iit tlie sr.me age. Tlie perfect \-cnter at tliis stage is

concave and it continues smooth and concave in this sj)ecies luitil the shell

is nuich larger, but then becomes flattened and apparently exactly similar

to that of true /'. placenta, but is broader at the same age and flatter than

in P. ivhitjiehl'i. The stttnres are more like those of I', placenta than those of

F. ivhitjieldi. Th(^ casts do not show the sliell except in the \'oung stage

and this has obscure sigmoidal bands of growth like those in irJi'itJieJdi but

no costa' on the shell and none on the casts as is usual in that s|)ecies.

The youngest stage is more involute than in /'. placenta and is like some

specimens of P. whitfieldi in this respect.

Stanton's figure of the .suture was taken from tlie ephebic volution of

a specimen of the diameter of 173 miu The xolutions were perfectly

smooth on this cast, with a flat, l)road venter, and at the diameter given on

the third quarter of the outer volution the gerontic stage had begun and

the last part of the volution was helmet-shai)ed in section with a rounded

venter. This shows a paragerontic stage earlier than is usual \n ptacenta or

in n-liitfiehli.

The specimen alltided to by Stanton, from Ellis County, Tex., Eagle

Ford .shales or Foi't Benton Group, is a cast 171 mm. in diameter, with

foi'm almost as much compressed, and with thin venter, as in whitfieldi, but

the sutures are more like those of «ta}doiti. They are, however, more

deeply cut, being older than those figured and more like those of whitfieldi.

In fact, 1 do not see here nor elsewhere any possibility of drawing

sharp lines, except between the genera; the species all run into one another.

Locality: Upper Kanab, Utah; Huerfano Park, Colorado.

A(je: Colorado Epoch, Upper Cretaceous.

Placexticioras i^sEUDOPLACENTA variety ocicidentale Hyatt.

PI. XLV, tig,s. 1, ±

The saddles and lobes have the elongated forms of those of P. n-hit-

fieldi, but are more solid: the ventral lol)e has the same elongated arms, and

the ventral saddle is also similar, but the lobes and saddles are simpler and

more like syrtale until a later stage than in P. whitfieldi. The shells have

a row of tubercles on the umbilical shoulders and fine tubercles on the

venter. The princijjal distinction is, however, the bi-eadth of the venter
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and its Hatuess in the ephebic stage, which is simihtr to staidoiii and

placenta. There are, however, some specimens with smooth ^-eiiter, as in

wkitfieldi A specimen in the collection of Columbia University, New York

City, No. 10622G, from Upper Missouri River, has a diameter, partly

estimated, of 150 mm. The last volution, with living chamber, is 76 nnn.,

partly estimated; the umbilicus is 22 mm., and opposite the same volution,

from line of involution to venter, is 62 mm. The volution is not so flattened

or compressed, having slight ventral tubercles and slightly more gibbous

sides than in wkitfieldi, and Aolutions not so deeply involute, as is shown by

the breadth of the umbilicus. The line of involution is outside the line ot

internal tubercles, and this more open aspect of the umbilicus and the solid

aspect of the saddles and forms of the lobes agree more closely with the

smaller form of placenta figured Viy "Whitfield and are quite distinct from

true whitfiehli of the same size.

The living chamber is incomplete, but occupies about half a volution

in length, and the aperture follows the bands of growth. The siphonal

saddle has several minute denticulations even at this early age Sutures at

diameter of 26 mm., from line of in\-olution to venter, showed distinctly the

sijrtale type of outline which occurs in whitjiekli, only at a much earlier

stage, short, broad saddles and corresjwnding lobes, with well-separated

outlines and no appearance of fiands free of sutures on either side of venter.

No. 8238, U. S. National Museum, from Cow Island, Up[)er .Missouri

River, Fort Pierre or Fox Hills Group, is a very interesting fragment of

this form. It is a good-sized fragment, showing the inner and outer volu-

tions, with broad venters and proportions stouter than in typical pseudo-

placenta or ichitficldi. The tubercles on the A'enter are not large, but quite

plain. They disappear on the last of the outer volution, while the inner

line persist, and there is no median line. There is on the hist \yAvt nf the

outer volution, in the beginning of the gerontic stage, a distinct elevation

along- the line usually occupied by the median lateral tubercles, which I

have never seen in tvhitfieldl, and which usually occurs only in sijrtaJe,

intercalare, and the more heavily tuberculated forms. This is also apjjarent

in the full ephebic stage, but is less marked. The sutures are very similar

and, in fact, not distinguishable from those of tohitjieldi in some varieties.

I have, in consequence, placed this shell under name of pseudoplacenta,

although in general aspect it really seems to agree better with stantoni.
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One speciiiR'U, a tVa^nicnt <4ivcn In' l>r. |{. T. .Ijicksoii, said to have

come from Bad Lands, near lilack Hills, South Dakota, is 73 mm. from the

lines of involution to the venter at small end, and 88 mm. at a distance of

110 nun., measured alon<;- the centran axis of the side, oi' somewhat more

than one-fourth of a volution farther on, the whole length being 160 mm.

This fragment is a living chamber, the last septum and the aperture being

parti}' preserved. A restoration of the whole coil shows the diameter of the

entire specimen to have been aliout 174 nun. The obsolescing costa?, sjjarse

and small tubercles on umbilical shoulders, and small, more closely set

tubercles on the edges of the venter, show that this is proljably the

parephebic stage of this species.

The venter has become rounded, or rather the previously concave zone

has become convex, but the ventral tubercles, although faint, are clearly

discernible at the oldest end of this fragment.

Thus the gerontic stage nuist have begun in this species at a size when

the ephebic stage was not vet completed in P. whitfieldi or placenta. The

saddles of the last septum show much less complex outlines than in ivhitfieldi.

The third lateral lol)e was not entireh' iireserved, but it was obviously not

so long. The outlines resemble ap})roximately those of holli. Dissecting

out a part of the ephebic volution contained in the zone of involution, the

shell and the sutures also were found perfectly preserved. The probable

diameter of the volution at this age from line of involution across side to

venter was about 35 nun., and the whole diameter of coil perhaps 75 mm.

The shell at the younger end of this fragment, .which was about one-fourth

of a volution, showed a decidedlv concave venter; the cast was also slightly

concave. At the other end, while tlie shell was still concave, the cast was

flat on the venter. The tubercles on the younger end were well defined,

Ijut mere fine creuulations, as in P. placenta and whitfieldi. They were barely

perceptible on the cast at this end of the fragment, and not visible at all on

the cast at the other end, although, as stated above, present on the cast of

the gerontic living chamljer. The sutures showed somewhat more solid

branches on the saddles than in irldtfieldi, and ventral lobes and siphonal

saddles like those of P. interealare. Previous to cracking out this fragment

the specimen was classified witli variety holli. The chevron markings on the

nacreous layer were beautifully dis})layed and very instructive. At the

younger end they had the normal orad direction for about an inch, then
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some accident had liappened fracturing the edges of the aperture on both

sides and causing a shght sinuous constriction on both sides when growth

was resumed. Beyond this the direction of the chevron hues was reversed

on the right side in a median depression and on the left along a slight

corresponding elevation.

One fragment from Elm Fork, Dallas County, Tex., in the iluseum of

Comparative Zoology, not quite one-half of a volution in length and

measuring 230 mm. in diameter, has these characters, but the umbilicus

does not appear to be quite so large in proportion. The aspect of the

saddles enables one to separate these from var. tuberculatum of P. ivhitfieldi,

but it is probable that these two are connected. As I have repeatedly

stated elsewhere, I consider this varietal connection no argument for uniting

these obviously distinct species. This specimen has large marginal saddles

on the .^siphonal saddle, and a distinct marginal median lobe, which becomes

slightly trifid in later stages. On the left side of this are entire slightly

])hylliform saddles, and on the right a bifid marginal. These become

subdivided later. The ventral lobe has the long arms of the ivhitfieldi tj^pe

which are not similar to those of the same lobes in the s}/rtale tyjie.

I propose, in following the indications of these observations, to confine

this name to those forms of this genus having broad venters and more

immature sutures than in wJiiffieldi at all stages of growth. The edges of

the venter may be either finely tuberculated or smooth. The sides may

be smooth or with a median line of very obscure elevations. The inner

line of tubercles is developed, but does not appear at an early stage.

Locality: Elm Fork, Dallas County, Tex.; Upper Missouri, Bad Lands,

South Dakota.

Age:'^ Probably Fort Pierre group. Upper Cretaceous.

«The following note has been kindly added by Mr. Stanton:

" Placenticeras pseudoplacenta var. occidentale Hyatt.

"Locality: Upper Missouri. Bad Lands, South Dakota.

"Age: Fort Pierre group, L'pper Cretaceous.

"The specimen from the Bad Lands is certainly from the Fort Pierre, and the one from the

Upper Missouri probably is also.

"The specimen labeled 'P. pseudoplacenta var. ocddeniale' and also 'var. intermedium^ from Elm
Fork and West Fork (Horton's mill), Dallas County, Tex., if the locality can be trusted, is probably

from the Eagle Ford shales, which are about equivalent to the Fort Benton." (The locality referred

to is trustworthy.—A. H.)



PLACENTICERATID.E. 221

PlACENTICERAS WHITFIELD! 11. S]). Ilvatt.

PI. XLV. tiys. :M*i: PI. XLVl; PI. XLVII. tij,^s. 1-4.

Pfacent/'cfnis 2>I(iC('/tf(i Meek (piirs). IsTt'., Mon. II. S. Gool. Surv. Terr., Vol. IX,

pi. 24. tig. -2.

This species can be distinguislied from true P. pldcenta of New Jersey

ar.d tlie supposed western members of tlic same species by the following-

characters. The highly conipi-essed volutions are more involute and the

venter is narrower throughout life and less completely rounded in old age,

and this cliange comes in only at a mucli larger size than in tlie shells of

P. placoita. C)wing also to the absence of the median lateral line of tuber-

cles the volution has flatter sides. All tubercles are wanting in typical

forms at all stages, but very fine tubercles are present on either ])order of

the ^-enter and larger ones on the lunbilical shoulders in some sliells.

Sometimes minute tubercles are present on the median part of the lateral

aspect, but these occur only in the neanic stage, disappearing with the

ventral tubercles in tlie ephel)ic stage. Tlie sutures are more complicated

ill the A^oung and are more overla})j)ing than in jj/ffcewirt. The saddles are

almost linear because of the excessive development of the lobes, which are

very long and narrow. Tliese difterences hold with the materials so far

examined. It must be remembered, however, that as yet no examination

of a large number of specimens of both species from the same locality has

been made, and it is likely that there are intermediate shells. Certainly no

one can disting-uish these species unless familiar with both forms or having

both for compai-ison. The same may be said of P. infercalare, between

which and this species there are intermediate shells in P. tvhitfieldi var.

tiihercidatKin.

1 made special examination of the ventral lobes of irliitJiehVi in all

availal)le specimens. All had the peculiar very broad ventral lobes with

long narrow branches on the lateral aspects except in rare cases in which

s</r/«/e-like or blunter arms were present. One specimen had the long

narrow arm on the right side and a Idunt syrtale-Vikti arm on the left side.

As a rule the ventral lolie is symmetrical, but the siphonal saddle is often

unequally developed or out of place. This saddle is often entire and flat, so

that one is ajtt to regard this as the normal form, but variations are so

frequent that onh- large numbers of specimens could determine the facts.
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This saddle niav have a simple median marginal saddle or be trilid with

three saddles, equal or unequal in size; or it maj- be bifid, with both mar-

ginals again subdivided, or of any shape between these and such irregular

sinuous outlines that it is difficult to describe it. It is almost invarialdy

sunken between two marginal saddles, one on either side, but occasionally

even these blend with the central part of the siphonal saddle.

A specimen from Cheyenne River, South Dakota, in the collection of

Columbia University, New York City, reaches 327 mm. in diameter and has

the basal part of a living chamber present. The venter begins to be rounded

on this living chambered part. There is a slight decrease in the amount of

involution at the same time, showing that this is in its gerontic stage. In 1

1

other specimens, in collection of the Boston Society of Natural History, and

sent me by Ward, ranging in size from 110 mm. in diameter to nearly the

dimensions of the specimen last described, the typical form was observed.

No tubercles were present, and the first lateral saddles were very narrow

and very deeply cut by almost straight and very long marginal lobes and

saddles.

In all of these there are chevron marks more or less shown, and tlie

sutures are similar, with the exception first mentioned. The first three lateral

lobes are not very steeply inclined apicad, and the fourth lateral is nearly

or quite two-thirds as long as the third lateral.

Altogether I have seen perhaps 40 specimens.

A specimen from South Dakota, in collection of the Boston Society of

Natural History, which is 113 nnn. in diameter, shows the costse and the

clievrons, but the costpe are quite fold-like. There were no tubercles on

the edges of the ventral zone nor on the umljilical shoulders. The smallest

part of the outer volution Avas about 30 mm. and the widest part about 60

mm. from line of involution to venter.

Some of the fragments of volutions examined must have belonged to

shells fully 15 inches in diameter, the size of the specimen from New Jersey

figured by Morton as P. placenta, but none of these showed the gerontic

degenerations in the rounding of the venter as in his figure. The wider

separation and the simpler outlines of the sutures found in his figure also

occur only at a comparatively early stage in this species. The ephebic

stage has narrow concave venter on the thick shell and flattened zone on

same area in the cast. The sides are perfectly smooth, with faint sigmoidal,

almost obsolescent, costa?.
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Meek figures ji spocirncii just enteriuo- upon tlie epliebic stage, and

these costa- are faintly indicated. It is, in tat-t, ditHcult to see tliein, and

they can be felt better tlian seen in some specimens. The costa^ are often

quite linear and distinct on the shell in the neanic stag'e, but are not present

before or after this stage, 'i'he divaricating ridges described and figured

by Meek as lines have l)ei^n described above as lateral chevrons with the

apices pointing orad and occurring oulv on the outer thirds of the sides of

the shell. They are very jjlaiu on the inner layers of shell and faintly

indicated on the cast and entirely independent of the growth bands. At an

older stage (prol)ably tlie nietei)liebic substage) than that figured l)y Meek
they are quite broken or interrupted by the bands of growth on one side

where the nacreous layers are preserved, and on the other, in which part of

the outer layer covers them, they are not visil)le. Thev are apparently

characteristic of the neanic and part of the ephebic stage. The venter

retains its flatness until the shell is ver}- large. The sutures are really at

considerable distances from each other, but the saddles are so deej) and the

lobes so long- and narrow that the external outlines are approximated

except on and near the venter. The first lateral saddles are straight and

narrow, and there is consequently a band on either side of the venter in

casts which is not cut up by intermingling sutiu-es. On breaking down a

specimen sent me l)y Professor ^\'ard the young at diameter of 11.13 nun.

from line of involution to venter had the first four saddles even at this

early stage more slender and more deeply cut by the marginal lobes than in

the specimens supposed to be young of /'. placenta of the west at diameter

of 2") mm. The lobes and saddles were also longer and narrower in

proixirtion, the sutures nearer together, and the branches of the ventral lol)e

larger and longer and the ventral saddle with larger marginal lol)es at

exactly corresponding ages. The ventral crenulations or tuberculations

are not so persistent as \n pJaccnUi of the west, since they disappear in all

of these specimens in the ephebic stage.

The incomplete living chandler is about one-half of a volution in

length.

The first volution of a specimen in the collection of the Museum of

Comparative Zoology, from Clifford, Nebraska, has a depressed rounded

goniatitic form with a single constriction in this specimen at the end of

the first quarter. The lateral sutures along the sides have the broad lateral
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saddles; the others were covered and coukl not he seen. The only exposed

suture immediately preceding the constriction has entire outlines. The

ventral lobes are moderately deep and straight-sided, with large, undivided

siphonal saddle. The fii'st lateral saddle is rounded and broad, but entirely

upon the venter, as is also the first lateral lobe. The latter is also rounded

and wide at base and not so deep as the ventral lobe. The second lateral is

magnosellarian in outline and reaches. to the .small lobe formed on the line

of involution. It is interesting to note that in this highly degenerate form

of the Cretaceous the sutures exactly resemble at this age the adults of the

Primordialidtt, which have undivided siphonal saddles, and the volution

on section has the semilunar anarcestian form of the nepionic stage in

Ammonitina^."

Near the end of the first volution the first lateral saddles and also the

magnosellarian saddles have begun to show minute dividing- lobes. The

form in section has at the same time changed to helmet shape through the

elevation of the venter. The zone of involution at this age begins to

increase and in the next volution extends over nearly the entire side of

the first whorl. In consequence of the helmet shape and flatness of the

sides the involution, which is about two-thirds, appears to be greater

than at any subsequent stage, whereas it is proportionately less. The

ananeanic substage begins on the second volution. The sides l)ecome

flatter, more convergent, and the venter is narrowed and flattened on the

cast and slightly concave on the shell. In the metaneanic this change is

completed by the rapid increase of the dorso-ventral as compared with the

transverse diameter. The venter still remains quite broad and does not

attain the narrow aspect of the adult until in the latter part of the neanic

stag'e on the fourth volution. The umbilical zone begins to develop in the

ananeanic substage and steadily increases in breadth and steepness there-

after. The auxiliary lobes and saddles begin to appear in the paranepionic,

and as the solution increases in the ventro-dorsal diameter luore of them

are introduced by the further division of the magnosellarian saddle, or

rather what remains of this, in the umbilical zone. The process of division

continues throughout the neanic stage, the additions being made internally

on the uml)ilical shoulders and zone. Thev arise as simple indentations

and grow deeper with age, the digitations being introduced gradually by

«The margin of the maniisoript bears a large "?" opposite this sentence.—T. W. S.
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minute iuHection.s of tlu- outlines. The .saddles are not so louy as to inter-

fere with deciphering- the outlines of the lobes until the fourth volution is

reached and the anephebie suT)stage begins. Before tliis the sutures

resemble more those of P. holli, having shorter saddles and ])roba.bly at still

earlier stages they are even more like those of this s))ecies, being pro])or-

tionately shorter and with simpler digitations. There are nine loljes present

on the last quarter of the third volution. The three principal lobes have

their usual proporti<;)ns, and the ventral iobe is nearly the same as in the

adult, but the siphonal saddle is not so prominent, and the minor sadilles

on the sides of this are also much smaller and more nearly of the same size.

There are six lobes on the lateral zone, a seventh on the shoulder, and two

on the umbilical zone. The saddles are all distinctly bifid, except the tenth,

which is not yet differentiated. The lobes are all of the trifurcate type,

except the ninth, which is not fully developed and is single or unsym-

metrical. The lobes and saddles greatly increase iu complication of outline

and become larger and larger, but the number remains stationary on the

fifth ^olution. Meek" figures a \-er}- large suture with twelve lobes.

Tubercular elevations make their appearance on the edges of the

ventral zone iu the neauic stage, but the}' are more perceptible to the touch

than to the eye. The widely separated sigmoidal costae are more distinct,

but the deep apical bend is only one-half developed and ends abruptly in

some with a faint tubercle. The ventral part of the bend is apparently

absent on the fourth volution, but subsequently appears more decidedly on

the last quarter of this volution. Internally the oral bend of these costse

is also deficient in the neauic stage, appearing to be better developed in

an ephebic substage. Nevertheless, when one looks at the volution, he is

apt to see only the inner half of the deeper apical bend. The chevrou-like

folds are present on the shell in the later neanic substages and may come

in earlier. A line of very faint, hardly perceptible, tubercles appears on

the umbilical shoulder on the fifth volution in an ephebic substage.

I have been as minute in my descriptions as the specimen in hand

permitted, because the presence of these indistinct tubercles and costa- in

the neanic and early ephebic substages show, together with the more widely

separated sutures and broader venter, that the young are quite similar to

those oi placenta and have also traces of their affinity with the more heavily

"Mon. U. S. Geol. Surv. Terr., \o\. IX, p. 466.

MON XLIV—03 15
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tuberculated and stouter forms P. hoUi The same characters also show

that these species are not identical, since they are not so strongly developed

at any stage as in other species, and are succeeded by distinct sutures in

the nearly full-grown shells. This study suggests also that the western

species was derived from the eastern form.

A specimen purchased from Professor Ward, locality Bad Lands, near

Black Hills, South Dakota, shows the typical sutures and foru; of whitfieldi.

The first lateral saddles in the ephebic stage have the usual three nearly

equal marginal saddles and lobes, and there are no tubercles nor any costae

appreciable to the eye at diameter from lines of involution to venter of

101 mm. These sutures, however, have one peculiarity, probably of essen-

tial service to this investigation. In so far as the first two saddles and

lobes are concerned, they are appreciably distinct, the first saddles being

entirely free. The remaining parts of the sutures overlap more or less,

as in almost all of this species. In the anephebic substage, or last of

neanic stage, however, the diameter of volution Ijeing 33.5 mm., the costae

are apparent and have the usual form, but are xery faint. The chevrons

are especially well shown in the fossil, although not more prominent than

in many other specimens. They were plainly seen on this fragment,

broken out of the larger volution, and there appeared to be some connection

between these at their line of convergence and the indistinct longitudinal

ridge or trace, which is obviously the centran lateral ridge seen in some

older shells. The sutures are similar to those of the adult at the diameter

of 24 mm. from lines of involution to venter, Ijut they are easily separable

by the eye.

The earlier probably paraneanic substage dissected out from this was

pei'fect and measvired 26.5 mm. in diameter of the coil. The larger end

of the volution in this was 15 mm. from line of involution to venter, and

when the volution was about 11 mm. in same diameter the chevrons and

costae and excessively faint longitudinal ridg-es began to appear. There

were as many as three of these along the centran lateral aspect of the

volution and shorter but discontinuous ones arising from the chevrons.

These could only be seen by careful and prolonged observation of the

nacreous layer, which was preserved on one side. The sutures were less

crowded than in the young one above described and favorable for obser-

vations at diameter just noted. There were ten lobes in all, including one
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on the line of involution. Six were on the latenil zone, one on the sharply

defined unil)ilical shonlder, and three on the unihilical zone. The last .sad-

dle showed a di.stiuet marginal lobe, the next .saddle .single, the succeeding-

saddles were also bifid and had entire oi;tlines, the fourth had liegun to

show marginal digitations, and the remaining saddles were more or less

deeply cut, having approximately the forms of the ephel)ic stage, Init being,

of course, nuich simpler. The outlines of all of them were free except

those of third and fourth saddles and those of the third lateral lobe. The

umbilical lobe is probably entire, as is the next lobe; the eighth is

symmetrically trifiil, the next from its position on the umbilical shoulder is

i;nsynunetrically trifid, the next lobe on the side is symmetrically trifid

again. The remaining lobes show ephebic division already defined but

simpler than in the adult, and the same is true also of the ventral

lobe and saddle, and the bare spaces on the cast on either side of the

venter would be as conspicuous as in the later stages if the sutures

were as close together. One thing is noticeable in this specimen; the

slightly younger sutures on the same volution are for a time slightly closer

than the succeeding ones, owing to a temporar}- decrease in the I'ate of

growth of the shell. This specimen had sutures quite different from the

sutures of the small specimen above described, in which at the same age

there were approximating and even decidedly overlapping outlines, as in

the adult. The outlines themselves, however, were about the same in both

specimens, so that the differences were merely those of the slower, less

vigorous growth of the forms as compared with that now being described.

At the beginning of this volution, when the diameter from lines of

involution to venter is 7 nnn., the umltilical zone is ju.st beginning t() be

formed. The ventral saddle at this time is just beginning to show

digitations on its sides, and is broad and large with flat concavity across

the venter. The first lateral saddle is distinctly trifid, the second and third

laterals with club-shaped bases and almost entire, .showing only the faintest

possible trace of the median marginal lobe that divides them in the

succeeding sutures; tlie fourth lateral has this marginal lobe more distinct,

but still very small, and the remaining saddles are entire with somewhat

flattened basal lines.

The arms of the ventral lobe and the tops of the first and second and

third laterals are unsymmetrically trifid, the fourth lateral is just beginning
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to have a median marginal divasion and is bifid, the remaining lobes being

entire and very small and narrow. The trend of the sutures is about the

same as in adults, but the bend at the fourth lateral saddle is moi"e abrupt,

the fourth lateral lobe being a scant one, about one-half the length of the

third lateral. This proportion begins to alter soon after this, and approxi-

mates to that of the adult before the end of this volution. The number of

lobes and saddles is the same; they are simply smaller in size and more

primitive in outline. A very slight amount of exposure acts upon these

sutures and alters the outlines, destroying the marginal lobes and saddles.

At this time, i. e., 7 mm. in diameter, the sutures are somewhat 7nore primi-

tive on the left than on the right side of the volution, an irregularity that

subsequently becomes less noticeable. There is probably nothing abnormal

in this, as it is rare in any animal to find the two sides exactly similar.

The costse begin very early when the volution is about 7 mm. in diameter

from lines of involution to venter.

In the ananeanic substage, when the volution is 4 to 5 mm. in diameter,

the ventral zone is channeled, as in later stages, and sensibly brc^ader in

proportion. The form of the sutures, etc., is the same, but the digitations

are less noticeable. The first lateral saddle on the most perfect side of this

volution is faintly trifid, all the remaining saddles are entire and club-

shaped except the smaller ones beyond the fourth, which are now plainly

seen as mere inflections of the outlines of the magnosellariau saddles. The

arms of the ventral lobe are single, the first and second laterals are beginning

to show trifid tops, while the third is broader and more club shaped, and

shows four nearly eqvial mai-ginal lobes just beginning to appear. The

ventral saddle is broad with concave base, the dependent marginal saddles

being absent. There were nine lobes at this stage, but the ninth on the

line of involution was very minute.

The next break exposed an earlier age in the ananeanic substage on

the first quarter of the same volution. The venter had just become flattened

and the edges of this zone are faintly crenulated on the cast, owing

apparently to the presence of extremely fold-like eosta? whicli cross the

venter. These are so indefinite that they were perceived with difticulty.

The sutures are extremely- instructive. The ventral lobe is as deep

and as broad as the ventral zone; the ventral saddle is very small and

divided by a siphonal lobe. The sides of the first lateral saddles are
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straiglit, aiul on the edges of the ventral zone the bases are entire and

rounded. The first and second hxteral lobes and the first, second, and third

lateral saddles appear as inflections on the innei' sides of the broad

nepionic first lateral saddles. The third lateral lobes occupy the positions

and are obviously the direct local repi'esentatives of the primitive primor-

dialian lateral lobes. A large saddle, the primitive magnosellarian saddle,

occupies the inner part of the sides and two minute niarginal lobes and

saddles are apparent on this. The first marginal saddle, the forerunner

of the fourth and fifth saddles, is fiat on the base and beginning to show

an initial median marginal lobe; the future fourth lateral lobe, the inner

saddle, has similar form but is still entire. This and the other specimens

show that the great length of the third lateral lobes and the apical bend in

the sutures and septa of adults are due to tlie retention of nepionic characters

and that the great complication in the details of the outlines and the large

number of lobes and saddles are based upon primitive nepionic outlines.

This is also apparent in the internal double curvature of the septa, which

are concave along the center and convex like those of most Ammonitina?

onh- at the dorsal and ventral lobes.

A fine young specimen. No. 18936, U. S. National Museum, Upper

Missouri, enables me to add the following: Whole diameter is 55 mm.,

and the fourth volution is about completed. On the early part of this

volution the sutures are the same as in the young s^jecimen above

described. The characteristic deeply cut saddles and lobes of the western

form are already beg'inning to appear" and the first, second, and third

lateral lobes have about the same proportions as in the adult, but the fourth

lateral is only about half as long as the third lateral lobe. The sutures in

this specimen are not so distinctly separated as in the young one at same

age referred to, and are almost as closely intermingled as in the adult.

The usual band free of sutures occurs on each side of the venter. On
breaking down this specimen the sutures on the last quarter of the third

volution were found to be more distinctly separated, the margins becoming

simpler, but the peculiar bands free of sutures on either side of the venter

are still present, and the species coidd hardly be mistaken even at this

« The external shell is preserved in the umbilicus, but there are no tubercles, and venter is

smooth on the cast of this part. The outer layer of shell of the last quarter of fourth volution is

preserved and shows same markings as above described at about same age in young specimen from

Nebraska.
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early stage on account of the much compressed wholly smooth volution

and narrow concave venter with sliglitly elevated acute ridges on either

side on the cast. At this age inner saddles assume a pi'imitive i-ounded

form with expanded base and one marginal central lobe; the inner lobes

are trifid. Two specimens in the collection of the Boston Society of

Natural History, collected by Prof. W. G. Crosby, have the typical

characters and form of P. wMtfieJdi and are devoid of tubercles. Tlie

sutures were not very clearly made out. The matrix has the aspect

of an arenaceous ? limestone, color light brown. The largest specimen

from Fort Collins, Colo., is 185 mm. and the smaller one from El Paso

County, Colo., 84 mm. in whole volution. One specimen in the collection

of the Boston Society of Natural History reaches 265 mm. in diameter and

has a concave ventral zone on both shell and cast at end of outer volution.

There are excessively faint tubercles along the umbilical shoulders but no

traces of them on the edges of the ventral zone, either on shell or cast.

The shell on this specimen and on several others is sufficiently perfect

to show that there are the following parts. An outer opaque probably

porcellaneous part of several layers, next a middle part with more or less

of luminous red coloration, also of several layers, and an inner part, also of

several layers, with the visual iridescence of nacreous shell

Two specimens from Loup Fork, Nebr., in the Museum of Comparative

Zoology, show the typical large siphonal saddle with dependent marginal

saddles of whitfieldi. One of them belongs to the parephebic stage of a

shell having at the same time concave venter on both cast and shell with

very faint tubercles, and the other and the two described next below

represent the gerontic stage of a shell of -very large size of the same

species, with flattened venter on the cast and very faint concave zone on

the shell, but no signs of tubercles on this part. The umbilical shoulders

were destroyed. In both of these specimens from Kansas the ventral

branches of first lateral saddles did not reach the edges of the venter and

the same smooth band appeared on either side of this part as in other forms

of this group. I can not at present separate them from ivliitfieldi upon the

basis of their slight tuberculations, since faint tubercles are apt to be

present at some stage even in typical forms of this species. A fine

specimen from Nebraska, diameter 228 mm , and covered with beautiful

nacre, shows chevron markings and has concave ventral zone and faint,
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ratlier uncertaiu iudicatiuns of tubercli-s that niav have existed on the outer

shell, although the inner line on the iinil>ilical shoulders is iilainlv .shown

on the naore of the last volution. Tliese last are obvioush' confined to this

volution of the ephebie stage, since they are not present on tlie inner

volutions, which are covered by the thick, opafjue outer layer of the sliell.

This settles the fact tliat these tubercles mav appear very late in the life of

this species. They are small and wide apart on this specimen when the

volutTon from line of invidution to the venter is 60 mm., and are not

present ou the external shell in that part of the same volution which is

about a centimeter apicad across a break in the fossil. There are fine

transverse wrinkles on the nacreous layer in the ventral zone of this shell.

A large, much crushed fossil from Loup Fork, Nebr., also collected

by Dr. Sternberg, is 215 mm. in diameter and has the external shell well

preserved and as usual very thick, especially on the umbilical shoulders.

Faint tubercles are present on the last volution and are also j)reserved on a

remnant of shell belonging to a volution which has been broken away.

Such small tubercles as these might be present ou a shell and yet be absent

on a cast.

A fine specimen in the National Museum, with nacreous layer, from

southern Colorado, find having typical sutures of the w^estern form and also

identical in other respects, has a diameter of 13G mm. and shows faint

tubercles on the nacreous layer. The volution is 65 nun. in diameter from

line of involution to venter, when the first tubercle appears. Tliis

specimen makes it possible to say definitely that these appear in the

ephebie stage, probably metephebic substage.

One specimen, from Black Hills region, in the collection of the Boston

Society of Natural History, shows faint tubercles on umbilical shoulders

wdien the dianaeter is less than 100 mm., and there are faint but pertecth-

defined minute tubercles on either side of the veuter. Another specimen in

the same collection and from the same localit}- has a diameter of 305 mm.

It is without living chamber and has the nacreous layer in part preserved.

There are faint tubercles on the umbilical shoulders of the next inner and

part of the outer volution. The sides have three obscure broad longi-

tudinal folds or ridges in the gerontic stage. There are no tubercles on

the edges of the ventral zone. This zone continues to be very faintly

concave, even on the last part of the outer volution. The gerontic stage
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liegins witli a slight transverse constriction, after which the transverse

diameters increase considerably and the volution is stouter and larger.

Tlie largest specimen so far recorded is in the Univei'sity Museum in

New Haven (locality, Bad Lands, South Dakota). This has been meas-

ured by Dr. C. E. Beecher, who ako very courteously sent me a sketch and

notes on its characteristics. The diameter of the entire fossil is 630 nam.

(24f inches). The ventro-dorsal diameter of aperture from line of involu-

tion to venter is 300 ram., and the transverse 150 mm., showing how much
the volution has laroadeued in this extreme gerontic stage. The first

quarter of outer volution has a flat venter 8 mm. wide, the edges rounded.

The living chamber is perfect aiul occupies one-half of a volution, showing

no decrease in length as compared with smaller specimens. There is, how-

ever, the usual decrease in the amount of involution of the whole of the

outer volution. The venter loses its flatness entirely on the second quarter

of the outer volution and. on central parts of living chamber, becomes

i-ounded, and the sides then become gibbous at a short distance inside the

venter, as is not uncommon in old age. There is a tendency to resume the

form of si/rtale and of its own earlier stages. Near the aperture the geron-

tic flat zone noticed in other specimens returns upon the centran part of

the venter, but the latter still remains rounded with the same gibbous out-

line to the outer parts of the sides. The aperture, as described in other

specimens, has a short, broad rostrum and low, broad lateral crests.

,

Locality: Nebraska; South Dakota; Colorado.

A(je: Fort Pierre group. Upper Ci'etaceous.

Placenticeras whitfieldi variety tuberculatum Hyatt.

PI. XLVII, fig. 5.

I have so far seen only three shells from Bad Lands, South Dakota,

having a very faint line of median lateral tubercles both on cast and shell,

as well as minute denticles on the sides of the venter and tubercles on the

umbilical shoulders. The two outer rows disappear at the end of the ueanic

stage, when the shell is about 80 mm. in diameter. These are obviously

transitional to P. pseudoplacenta, but have much finer tuberculations and

more complicated sutures.

Locality: Bad Lands, South Dakota.

Age: Fort Pierre group. Upper Cretaceous.
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Placentu'ekas spillmani u. sp. Hyatt.

PI. XLVII, figs. 6-8.

Tliis species is tbunded iipou a fragment, No. 4, in tlie collection of the

Academy of Sciences of Pliiladelphia; but this is so distinct from any

sj)ecies of Flacenticeras known to me that I venture to descril^e it here.

This was in same tray with three fragments of Sphenodiscus labeled "Spill-

man Coll. Loc. Mississippi."

The estimated diameter of the volution is 80 mm.; the actual ventro-

dorsal diameter measured along the exposed septum from dorsal lobe to

ventral lobe is 48 mm.; and actual transverse diameter is about 40 mm.

through the dorsal lobe. It has, therefore, a much stouter volution at the

same ag-e than its near allies, placenta or siantoni, and the venter is broad in

proportion, being 9 imn in width, flat, and with low tubercles on either side

about 14 mm. apart. The fragment is only the cast of the outer parts of

two living chambers, and whether there were internal rows of tubercles

could not be determined, l)ut the sides have the flattened aspect of species

that do not habitually liave a median lateral row of tubercles. The sutures

are closely similar to those of sijtiule : they have broad, rather sliort, solid

saddles, with sliort marginal saddles, the lobes nari'ow and broad, only at

the apical ends. The outer part of the septum is more deeply concave than

in placenta and the lobes and saddles are less complex in outline. Thei-e is

a cast of one chamber in the collection of Yale University, said to be from

Burlington, N. J., with a similar broad venter, that may be the young of

this species. The dorso-ventral diameter measured in same way as above

is 24 mm., and transverse diameter is about 18 mm. There is also a cast

from Musselshell Creek, Idalio, having a very broad venter. This belonged

to a much older and larger shell with very different sutures.

Locality: Burlington, N. J.; Mississipjii.

Flacenticeras ? telifer (Morton).

Am/iionites telifer Morton, 1S34, Synop. Oro-iuiic Reiiiiiins, pi. 2.

Ammonites {Placentice^'as) telifer Whitfield. 1892, Moii. U. S. Geol. Survev. Vol.

XVII 1. pi. 41.

After examining the fragments of this species in the collection of the

Academy of Sciences, Philadelphia, I am unable to determine with
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certainty whether this is a species of this genus or not, and the details of

the sutures, so far as my hasty examination went, were too imperfect to

enable me to make a reasonable guess with regard to their affinities.

Locality: New Jersey.

Age: Upper Cretaceous.

Placenticeras ? FALLAX Castillo and Aguilera

Placenticeras ? fallax Castillo and Aguilera. 1895, Bol. Com. geol. de Mexico, No.

I, p. 17, pi. 9.

This species is here mentioned because it is likely to be quoted as a

species of this genus, whereas both the remarks of the authors and the

figures show that it should be quoted as probably not a member of this

genus. The authors consider the sutures as placenticeran, but very rightly

regard the form as more like that of Phylloceras. I have not as jei seen a

specimen of this genus that has such a rounded volution even in the gerontic

stage, and this Mexican specimen was only 104 mm. in diameter.

Locality: Mexico.

Age : Lower Cretaceoits 1

Placenticeras ebrayi (de Loriol).

Amaltheus ehrayi de Loriol, 1882, Mem. Soc. Pal. Suisse, Vol. IX, PI. I.

Placenticeras einmyi Kossmat, 1895, Beitr. Pal. und Geol. Oesterreich-Ungarns und

des Orients, Vol. IX, p. 170.

This figure shows a large and aged specimen of 250 mm. in diameter.

The anagerontic substage is given upon the first part of the outer volution,

and during this time the venter remains flattened and has large alternating

tubercles of the usual elongated form on either side, but the edges of this

zone are not sinuous. There are fold-like single costse appealing in this

substage, and these are prominent, but have no tubercles if the views are

correct. These single folds are continued in the metagerontic substage

when the ventral line of tubercles disappear and three lines of lateral

tubercles appear for the first time on the costte. lu the paragerontic

substage these tubercles disappear, first the outer, then the inner lines, and

then the central line. The folds also tend to disappear and the venter is

seen to be completely rounded and smooth in this substage and the involu-

tion has become considerably diminished, judging from the aspect of the
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iiiiihilicus. 'I'lic iienuitic tubercles, tooetlier witli tlie ventral line of

tubercles, make up foiu- rows, one more than ap})ears in any other shell of

this genus. The sutures wei'e observed only in the anag-erontic sulistage,

but they are distinctly separated and have obviously not lost their ephebic

characters.

There may be but two secondary laterals derived from the primitive

first lateral saddle, or there may be three; one can not tell with exactitude

from the drawings and descriptions. The general aspect of this shell is in

favor of association with the si)ecies of Placenticeras, but the extra line of

tubercles in the old, the fold-like, almost straight costse, and the possibility

that there are only two secondary saddles, the first and second laterals, make
the generic reference doubtful. The outlines of these sutures remind one

strongly of 7*. tvarfJii Kossmat, and in this species there is also the same

difficulty in making out whether tlie first lateral is single or double. The

ventral lobe is deep and narrow, as in P. nldigi, but the siphonal saddle is

small. The shell is apjiarently smooth in the ephebic stage, as in

warilii, etc.

Age: Gault of Cosne.

Placenticeras warthi Kossmat.

Amrnonitea orhignyanvs Stoliczka. 1866, Pal. Iiidiea, Vol. I, pi. 48, fig. 2.

Placenticeras vartJil Kossmat, 181*5. Beitr. Pal. uud Geol. Oesterreich-Unganis und

de.s Orients. Vol. IX, pi. '>(i. tig. 8.

This species is, as stated by Kossmat, quite distinct either from orhig-

nyanus of Geinitz, or sgrtalis, var. orhigitymms of Schliiter. Kossmat's text

clearly states these distinctions, but he gives both of these names in his

synonymy as in part belonging to this species, and on this fact we differ.

The young as figured in section by Stoliczka has a very broad venter in

the auaneanic substage and the broad venter is retained throughout the

neanic stage.

The sutures are exceptional, the ventral saddle distinct from any other

species of tliis genus, and there are so slight differences between the princi-

pal lateral saddles and the auxiliaries that one can not, according to

Kossmat's figures, draw a definite line between the auxiliaries and the

principal saddles. Kossmat counts the two arms of the first lateral as two

saddles, but describes these as having arisen from division of the firsf
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lateral, and liis figure shows this. He consequently considers the species

as having four principal lateral saddles, whereas they should be counted as

three. Stoliczka's figure of the older specimen in his Fossil Cephalopoda of

Cretaceous Rocks of Southern India also shows distinctly the thi-ee princi-

pal saddles. Kossmat considers this identical with the American P. syrfale,

but, as has been noted elsewhere, P. tamulicum, and especially scMuteri, are

more like the former. The absence of all except the ventral line of tuber-

cles and the broad, fold-like costse, broad venter, and stout whorls are as

peculiar as the sutures in warthi. In the ragged aspect of the sutures and

broad, flat venter, this species has some resemblance to P. stantonl of the

Colorado group. This favors the view that this species occurs in India

somewhat earlier (in the lower Utatur group, which is placed by Kossmat

in the Cenomanian) than its representative in this country. This evidence

is in favor of the view stated by Stanton and others that the Colorado is the

equivalent of the Turonian.

Age: Cenomanian.

Placenticebas memoria-schloenbachi Laube and Bruder.

Placentk'eras meinuria-schloenbaclii Laube and Bruder, 1887, Pala?oiitogr. , Vol.

XXXIII, pi. 23.

This species has a diameter of 198 mm.; it is smooth witli the e.xcep-

tion of a single inner row of small tubercles on the umbilical- shoulder.

The umbilical zone is well shown in figure, and the ventral zone very nar-

row and smooth on the cast. The parts of two sutm-es shown have very

simple outlines and are wide apart even in what is evidently the parephebic

or anagerontic stage of this species.

The outlines are probably more or less worn and have lost their digi-

tatious in part, but could not in any event probably have been as closely

approximated as in species like placenta or ivhitfieldi. Laube and Bruder

consider that the sutures are similar to those of Placenticeras requknianum

(d'Orbiguy, Terr. Jurass., pi. 93, fig. 4), but this species does not belong to

this genus.

Age: Turonian.
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Placenticeras depressum 11. s]). Hyatt.

Placentlcems syrtale Grossouvre (pars), 18H;5, Aiiiiuoiiilivs Ciaii' sii])('i-i«'iiro, p. 128,

pi. 6, fig. 2 only, iind pi. 7, tig-. 1.

Amm<m!te.i ffyrtaJis Schliiter (pars), 1871, Paia>oiitog'r.. Vol. XXI, |)l. 14, tigs, it ;uk1

10 only.

This French and Geniiaii species is undoubtedly a very close ally of

guadalnjid' and is called variety guadalujue by both authors, who sujtjiose it

to be identical witli tlie American species of the same name. The latter,

however, has not the costa^ in the young' shown in the umbilicus as figured

by Grossouvre on pi. 7, and the inner nodes in tlie American form are on

the umbilical shoulder at all stages, the umbilici being deejier and the

volution thicker or stouter in proportion This species also includes

Grossouvre's variety quadratum. The saddles are more deeply undercut

and outlines of both lobes and saddles more complex. They are, however,

very closely representative species. Schliiter's figure shows the impression

of a keel in the impressed zone of the fragment of an outer A'olution, but

this is probably either accidental or a mistake in the tigure, judging- from

the description. The obvious excellence of Grossouvre's work and figures

enables one to see clearly the relations of these forms, and he describes

them as varieties. We differ simply in our estimate of their relative impor-

tance, he preferring to call them varieties, and I to name them as distinct

species in accordance with the methods adopted in this and other papers.

Age: Lower Senonian (Santonian).

Placenticeras grossouvrei n. s]). Hyatt.

Placenticerm syrtale (pars) Grossouvre, 1898, Ammonites Craie supi'rieure, pi. 5,

fig. 32; p. IG, fig. 1 (no others).

The French form lias no corresponding representative now known m
this country. Tlie young, if it be the young, figured on pi. 5, is costated

like the gerontic stage oi pohjopsis of Dujardin, but it also has a prominent,

closely set row of tubercles on either side of the narrow concave venter_

The large fossil figured on pi. 6 has an umbilicus so very different that if

it belonged to almost any other genus one would say at once it could not

be the same. In this genus, however, the young are so compi-essed and

distinct that no safe inference can be made from figures alone. This
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specimen is certainly in the gerontic stage, with the merlian lateral row of

tubercles already on the borders of the venter. The ventral rows shown

in fig. 3 of pi. 5 have disappeared entirely, and the venter is smooth and

flat and very broad, the tubercles nearly opposite. The inner row of nodes

begins to recede from the line of involution very early and gradually

approximates to the outer row. On tlie last quarter these tubercles again

begin to approach the umbilical shoulders, increasing their distance from

the outer line—a movement not paralleled in any American form I have

as yet seen.

Age: Lower Senonian (Santonian).

Placenticeras iNCiSLTM w. sp. Hyatt.

Placenticeras syrtcde (pars) Grossouvre, 185*3, Ammonites Craie superieure, pi. 8,

fig. 1 (no others).

In this form the volution is described and figured as comj^ressed and

smooth until a late stage. The specimen is in the parephebic substage on

the first quarter of the outer volution; i. e., the median lateral line of tubercles

is close to the ventral line. The venter is, however, still concave, narrow, and

tuberculated. On the second quarter the venter broadens to these lines of

tubercles, the ventral ones disappear, the iimer line of large nodes appears

first at the center of the lateral zones and rapidly approximates to the outer

lines, being joined to them by costte. There are only five of these nodes,

and while the third and fourth are nearest to the venter, the fifth is set

somewhat farther away inwardly, thus mdicating, as in rjrossouvrei, the

same tendency of the nodes to return inwardly in extreme age. The

jjeculiar broad, concave venter of the paragerontic substage is also akin to

the aspect of the venter in an earlier substage in f/rossouvrei, but is a great

exaggeration of this tendency, and occurs after the venter has become

convex in the anagerontic substage, as is shown on the lower outline of

fig. lb. These figures ai'e so fine that these observations are made upon

their authority, and show a great difference between these and related

American forms.

Grossouvre's reference of this variety to P. milleri of Hauer allows

more latitude for variation than is given in this memoir. Milleri has only

one row of tubercles, and the form of the venter is distinct.

Age : Senonian.
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Pl>ACKNTICERAS MILLERI (Hauer).

Ammonites lyrtUcr! Hauer. l.stiti, Sitznngsber. K. Akad. Wiss., Wi(>n. Llll. p. Su-i.

pi. 2.

This species from Steirmark is quite distinct i'loiii any of tlie Frcnich

forms described by Grossouvre, but it may be ideiiTical witli soiiiu of tlie

German forms already described having but one row ot' tii))crclt^s in an

advanced stage of development. It has smooth sides, with only one row of

tubercles on the outer volution, and apparently also in the earlier stages, as

figured and described by Hauer. As stated by that author, it is very like

hidorsatus, except that it has a convex and moderately broad venter. This

last character also, as well as the peculiar form of the nodes on the edges

of the venter and absence of inner lines of tubercles, separates it from

Grossouvre's .species. Hauer had specimen.s from 2 to 3^ inches in diameter.

Age: Senonian.

Placenti(ER.\s scHLih'ERi n. sp. Hyatt.

Amnionltts nyrtalls var. jx'lyj"^'-"' Schliiter, 1872, PalwoiitujiT.. ^'(>l. XXI. i)l. 14.

figs. 1-2.

This species has ornaments very similar to those oi polyopsis Dujardin,

but tliese are quite distinct and peculiar in their ontogeny. Tlie ephebic

stage has two rows of large lateral tubercles, as well as ventral rows, and

according to Schlilter's figures and descriptions the inner row in the

anagerontic substage recedes outwardly, becoming approximate to the

second outer row. The venter at the same time changes, l)ecoming rounded

and broader, but the ventral tubercles are still present. These figures are

similar to the American syrtah', Init differ in being less involute and in the

wider removal of the inner row of tubercles from the umbilical shoulders

and the elliptical section of the gerontic stage. In syrtah this section is

distinctly subtriangular and more compressed in the same metagerontic

substage.

Age: Lower Senonian.
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Placenticeras orbignyanum (Geinitz).

Ammonites vihrayeanuH Geinitz, 1843, Verst. v. Kieslin^walde, I'l. I, tig. 8.

Ammonites orhignyanm Gemiiz, 1850, Quadersand. in Deutschl.
,
pi. 1-1.

Ammonites orhtgnyamts Drescher, 1868, Zeitschr. Deutsch. geol. Gesell., Vol. XV,

fig. 8.

Ammonites orhignyanus Fritscli and Sclilonbacii, 1872, Ceph. bohni. Kreide. pi. 10,

figs. 4, 5.

Ammonites orbignyanus Geinitz, 1875, Elbthalgeb. in Sachsen, pi. 36.

Placent. fritschi Grossonvre, 1893, Ammonites Craie superieure, pi. 5, figs. 1, 2.

This species has fold-hke costse and broad venters in the young, as

figured by Fritsch and Schlonbach and by Geinitz in his Quadersandstein-

gebirge. One can not say anything definitely from the figure given in tlie

first publication under name of vihrayeanus. The figure in EU^thalgebirge

also appears to be the young of this same species; consequently Drescher's

figure of the suture quoted above must also belong to this species and

serves to correct the conventional figure given in Quadersandsteingebirge.

There are three principal saddles, as in other species of this genus.

Grossouvre's figures are excellent and give clear ideas of this species.

The broad, smooth, convex venter of what is probably the gerontic stage,

and the voung, both having costa? like the figures in the Quadersandstein-

gebirge, appear to show that the French and German forms are identical.

The sutures as figured are different, but this may be due to the poor

drafting of the figures in the Quadersandsteingebirge and in the Zeitschrift

by Drescher.

Age: Lower Seuonian.

Placenticeras polyopsis (Dujardin).

Ammonites polyopsis Dujardin, 1837, Mem. Soc. geol. France, No. 2, pi. 4.

This species has a form similar to pseuthrhignyanum, but only in old

age, the ephebic stage being smooth. The flattening of the venter in the

gerontic stage is a transfonnation that may occur in any species of this and

other genera at the same age and can not be considered to indicate specific

identity. The ornaments are altogether different. The tubercles of the

outer row are more or less connected with the inner row by indistinct, more

or less bifurcated, costse, and the inner row does not change place with age.

The ventral tubercles are larger and more widely separated than in
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schluteri, and all the tubercles and oosta- occur onh' in old nge, according

to the figures, whereas in the latter they are present in adults as well as in

the gerontic stage.

Age: Lower Senonian.

Placenticeras crassatum n. sp. ITvatt.

Ammonites sijrtalit; var. nrhignijinins Schliitcr (pars), iSTii, l*ul;i'()iit()<rr. , Vol. XXI,

pi. 14, fig.s. -l:-7. tig. 3 '': (no others).

This species differs from srhliiteri, Ijeing more compressed. The

recession outwardly on the inner row of tubercles does not take j)lace.

The inner row of tubercles disap})ears in what is probabl)' the anageroutic

substage, and in this also fold-like costa? are developed. The venter

remains flattened, the sides flat, and the ventral tubercles are still well

developed in this substage.

Affe: Lower Senonian.

Placenticeras tamtilicum (Blanford).

Ammonites tamulicus Blanford, ISO:-!, I\Ieni. Geol .Surv. India. W>\. IN', p. 118.

Ammonites g-uadalupx Stoliczka, 1866, Pal. Indica, Vol. I, pi. 47, and pi. 48. fig. 1.

Placenticeras taimdieum Kossmat, 1895, Beitr. Pal. und Geol. Oesterreich-Ungarns

und des Orients, Vol. IX, pi. 22. figs. 1 a-c.

The neanic stage of this Lidian species is fio-m-cd l)y Kossmat, and

this, together with the figures by Stoliczka, shows that this shell had a more

compressed form, flatter sides, narrower ventral zone, and different sutures

in the adult and less prominent and less distinct costations than the

gibbous-sided form, also included in this species by Stoliczka in Paleonto-

logia Indica and figured, })1. 47, fig. 2, sutures being also given, fig. 2a.

There are considerable variations in the shapes of the saddles, l)etween the

last figure and those of tamulicum (^guadalupcB) on {)1. 48, fig 1, which can

hardly be accounted for by differences of age in the specimens. It is difli-

cult of course to say to which of the two forms the large specimen on

pi. 47, fig. 1, may belong, and any attempt to separate them under different

names would not be advisable. This last figure, 183 mm. in diameter, is

in the gerontic stage and shows a second external row of nodes of large

size and the inner row inci'easing greatly in size to blunt nodes on the last

part of this volution. None of these authoi's mentions any rouudiug-off of

MON XLIV—03 16
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the venter in old age, and ajjparently the venter retains its ephebic char-

acters in this old specimen. I can not join Kossmat in considering syrtale

of Schliiter as identical with this species. The American syrtale shows old

age at a smaller size than in tamulicum, and the nodes and spines are much

larger and last longer, especially the median lateral row, but it is much

closer to this species than to any other European form except schliiter i.

The more compressed form of pi. 48 has the external characters of the

American lenficularc as figured by Meek, but the sutures are quite distinct.

Aye: Lower Senonian.

Placenticeras pseddorbignyanuji n. sp. Hyatt.

Ammonites xyrtalis var. (ifhignynnm Schliiter (pars), 1871, Palsontogr., Vol. XXI,
pi. 15, figs. 3-5, no others.

Schliiter's figure of a typical example of orbignyanus is not similar to

that of Fritsch and Schloenbach, nor to Geinitz's species, nor does it agree

with his var. orhiynyanus giA^en on pi. 14. It is a very distinct shell, having

but one median lateral row of tubercles in the neanic stage. It is otherwise

smooth and with narrow ventral zone.

Aye : Lower 8enonian.

Placenticeras ? subtilistriatum Jimbo.

Placenticeras ? subtillstrlatum Jimbo, 1894, Palason. Abhandl., new seriei^. Vol. II,

pt. 3, pi. 1, figs. 1, la.

This is merely mentioned here to call attention to the distribution of

the genus. It is figured as a young, compressed shell and is certainly in

aspect like a species of this genus. The figure has a centrau trace or keel

on the ventei-, although this part is described as being simply convex.

DIPLACMOCERAS" Hyatt.

This genus resembles Eiiyonoceras quite closely in its involute com-

jsressed volutions and channeled venter bordered by continuous ridges, and

in the tuberculation of the sides it is sufficiently near to be included in that

genus if the sutures were unknown. These are, however, well known,

thanks to Schliiter's fine figures, and they appear to be similar to those of

oAiTtXooi;, double; tiKfiri, edge. Misspelled Diplacoinoceras in Zittel's Text-book, Ceph., p. 585.
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Placenticcras. This o-euus theret'ore c()inl)ines the (external chai'ac.ters of

Engonoceratidiv witli tlie sutural lines of I'lacenticeratidie, and pcrliaps

ought to be placed in a separate faniih'.

The young, however, are unknown, and it is perhaps better to wait

until their development places their affinities on a firmer basis. It is also

possible that they inay be accounted for as nieml)ers of the Placenticeratidae

that were arrested in tlieir ilevelopnicnt, retaining lhe neanic condition of

the venter and lateral zones in their later stages, but not arrested in tlieir

sutures, which approximate to those of Phtcenfircrrts.

DiPLAOMoCERAS ISIDORSATIM (Roemer).

AmiiKjnlten hidors<ifus Roemer, 1841, Vei'st. iiord. Kreidegeh.. p. 88, pi. I'-': tiij. .">.

This species has an outer row of lateral rul)ercles, according to

Roemer's figures, with an inner row of folds or costje directed apicad. The

outer row of lateral tubercles are elongated continuations of the costsje and

are bent orad, forming crest-lik(^ tubercles near and parallel to the edges of

the venter. This last is a concave zone, bordered by two continuous ridges

without tubercles. The outer volution is decidedly compressed, but is

rather stout in proportion to its dorso-venrral diameter. This species is

obviously, unless both the figures and description ai'e erroneous, quite

distinct from the hidorsatum of Schliiter, in having stouter volutions and

broader venter and in the inner lines of narrow folds. There is, however,

considerable resemblance between the two, and it is unlucky that Roemer

did not figure the sutures.

Ayt' : Lower Senonian.

DiPLACMOCKRAS CANALICULATUM U. Sp. Hyatt.

Amnumit&s polyopiii:^ Schliiter, 1867, Aininoneeii norddeiitscli. Senou., pi. 4.

Aminonite» hidormtm Schliiter, 1872, Palstontogr., Vol. XXI, pi. 15, figs. 'o-'^.

This species is very peculiar, having a well-defined geroutic stag-e with

a row of lateral tubercles" set well out near the venter and becoming

nodose or prominent. The shell in the ephebic stage is smooth and

compressed, the venter is extremely narrow and channeled, and there are

« These are in no way comparable with ventral lines of tubercles as they occur in flavunlireriu,

being on the sides and near, but not on, the edges of the venter.
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smooth contiuuous ridges ou either side that can be compared with those of

Eugonoceratidfe. The differences between the shell figured by Schliiter

and the hidorsatum of Roemer are so well shown in the drawing given by

the latter that there can he but little doubt they are different sj^ecies. The

sutures are not distinct generically from those of Placenticeras, and would

place the species in that genus if the characters of the shell were not so

different.

Locality: "Westphalia.

Age: Lower Senoniau.

Incertae sedis.

STYRAC;OCERAS " n. gen. Hyatt.

Ammonites halduri of Keyserling, the type and only known species of

this genus, can not be associated with any species known to have same

number of principal lateral saddles, because the external characters differ

from those of any species knoAvn to me. The resemblances in the sutures

are certainly closer to PJatylentkeras heteroplei(runi than to any other species,

if Keyserling's drawings and Neumayr's observations are correct. The

'

suture has two broad principal lateral saddles, the first and second, or else

these may be reckoned, as in others of this group, as one saddle divided

into two branches. Until the ^^oung are known, this can not l)e definitely

•decided. (See Platplenticeras.)

Styracoceras balduri (Keyserling).

AmniioniteH halduri Keyserling, 1846, Petschora-Land, pi. 19, tig. 2.

The young, as figured by Keyserling, has a channel on the venter in

the neanic stage after passing through a substage with an acute venter.

This figure may have been taken from a partly crushed fossil. So far as

known, the i-eplacement of an acute condition of the venter by a furrow is

exceptional and requires more proof than a single draAving. Neumayr

obtained the originals of Keyserling's description and studied them, but his

attention was not apparently attracted to this fact, and he did not break

down any of the fossils to investigate the young. He redescribed, but,

unluckily, did not have them redrawn, and did not state whether the

" Srvftai, spike on the inner end of a spear.
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smallest fossil, about 10 iinu. in diaineter, was exactly represented in Key-

serling's iigure which shows the acute venter. Neumayr" does, however,

state clearly that the venter becomes furrowed at 15 nun. in diameter, and

that this furrow is succeeded by a stage with a rounded venter which ])re-

ceded the incoming of a stage with a slightly convex venter and distinct

ventro-lateral angles, and that this precedes a stage with distinct keel devel-

oped upon the elevated venter, and tubercles developed upon the costse

internally and at their terminations on the ventro-lateral angles. Such an

extraordinary succession of transformations is iireconcilable witli those of

the ontogeny of any group known to the author. The resemblances of the

sutures are, therefore, not sufficient to j)lace the genus in the same group

with PlaUjlenticerns, from which it differs in every other respect.

Neumayr's view of the affinities of this genus for the Amaltheida? is

not sustained by anything except the general similarity of the external

aspect of adults, which is jjrobably due to parallelism, and the same is tiiie

of its supposed affinities for Cardioccras. The characteristics of form and

ornamentation supposed to be so similar have obviously arisen from entirely

distinct modes of development, and these genera are not even as closely

related to each other as to Styracoceras.

Age: Neocomian.

Ueber Amalth. balduri Keyserl. u. d. Gattung Cardiocpras. Neues Jahrb. fiir Min., Geol., and

Pal., 1886, 1, p. 95.
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PLATE I.

M0.ISISOVIC8IA, BUCHICERAS, ROEMEROCERAS.

Figs. 1-3. Mojsmviesia (birfeldi Steinmann

Specimens from Pariatanibo, Peru; Albian? (after Steinmann).

Figs. 4-9. Btwhiceras bilobaliim Hyatt

Figs. 4, 5. Natural size.

6. Enlarged, showing costse and aspect of center.

7. Front view of center of tig. 6.

8. Suture from outer volution, part broken off in fig. 6, X 3.

9. Suture of young X 10 when the costie begin to appear.

Cachiyacu, Peru; Upper Cretaceous; my collection.

Figs. 10-14. Roemerocera» syriaciforme Hyatt

Fig. 10. Aged specimen.

11. Suture of same.

12. Younger stage of another specimen, all natural size.

13. Suture of same, right side, X 3.

14. Suture of same, left side, X 3.

Cajamarca, Peru; Upper Cretaceous; my collection.

Fig. 15. Rodncrocems atieniuilnm (Hyatt )

Fig. 15. Suture, natural size. The second lateral saddle has, by an oversight on

the author's part, been drawn too decidedly as trifid. It is really a bifid

base with a prominent outer marginal ami much like the .same saddle in

fig. 13.

Celendin, Peru; Upper Cretaceous; my collection.
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PLATE II.

Roemeroc»:kas. Paratissotia.
Page.

Figs. 1-3. Roemeroceras gabbi Hyatt 30

Fig.s. 1, 2. Natural size.

3. Enlarged suture. Coll. Acad. Nat. Sci. Philadelphia.

Quebrada de Colpamayo, Peru; Upper Cretaceous; all after Gabb.

Figs. 4-6. Roemeroceras subplamim Hyatt 34

Fig.s. 4, 5. Natural size.

6. Suture, X 2.

Cajamarca, Peru; Upper Cretaceous; my collection.

Fig.s. 7-11. Paratismlia serratn ( Hyatt ) 51

Figs. 7, 8. Natural size.

9. Fig. 8 enlarged. •

10. Center of fig. 8 enlargefl to show section of young and solid keel.

11. Lateral and dorsal suture of fig. 7 above the break.

Cachiyacu, Peru; Upper Cretaceous (Senonian?); my collection.
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PLATE III.

Pakatissotia, Sphenodiscus.

Figs. 1-6. Paralissotia reynlaris Hyatt

Fig.s. 1-,^. Natural size. The venter is restored in fig. 1, and in fig. 3 tlie hoUov

keel is restored except in lowest volution of section, which is a^f seen

in fig 4.

4. Enlarged view of section of venter of lower wlmrl of fig. 3, i^howing

hollow keel on its first appearance.

5. Suture of first qiiartei' of outer volution of fig. 2; dorsal saddles merely

indicated.

6. Much abraded sutures of last quarter of same, to show the number and

general proportions of the curves; the ventral lobe is more deeply worn

than the lateral.

Cachiyaou, Peru; Upper Cretaceous; my collection.

Figs. 7-1-5. Sphenodiscus pleurisepta (Conrad)

Figs. 7-9. Natural size. Eio Pecos, (?) Tex.; Upper Cretaceous; Coll. Columbia

University, New York, No. 10881.

10. Enlarged center of fig. 9. The sutures in this were not so clearly seen as

to make the observation in this and fig. 12 entirely reliable. >

11, 12. Enlarged outlines of young of fig. 9.

13. Older specimen than figs. 7-12, showing the rounding of the venter.

Near Eagle Pas.«, Te.x.; U. S. Nat. Mus. Coll. No. 19145a.

14. Loc. same, coll. same, No. 19145b. Same ^e as figs. 7 and 8, but showing

more acute venter and more prominent tubercles; this variation has

been slightly increased by compression.

15. Suture X 2J of specimen represented by PI. V, fig. 3. Rio Pecos, (?)

Tex.; Coll. Columbia University, No. 10881c.

All on this plate are casts.
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PLATE IV.

Sphenodisccs pleukisei'ta (Conrad).

( Page .59.

)

Figs. 1, 2. Loc. No. 1473, near Eagle Pass, Tex.; I'pjjer Cretaceous; Coll. V. S. Geol. Survey.
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PLATE V.

Sphenodiscus.

Figs. 1-3. Sphenodiscus pleurisepta (Conrad)

Figs. 1, 2. Fig. 2 is restored in the lower part. The venter, where it is covered by

the shell, is slightly more acute than is shown in the drawing. Near

Eagle Pass, Tex.; Upper Cretaceous. Coll. U. S. Geol. Survey.

:i. Ventral view of same fossil as figured in PI. Ill, fig. 15. Coll. Colum-

bia University, No. 10881c.

Fig. 4. iSphenodiscus stantoni Hyatt

Fig. 4. The sutures do not show very well in this, and an enlarged view of the

first six saddles is given on PI. VI, fig. 5. Same locality, age, arid col-

lection as figs. 1-2.
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PLATE VI.

SpHF,N(1I>I.SCI'S.

Page.

Figs. 1, 2. S]il,eno,li.<!rtis hUiln.i ( Tuomey !
66

Shows the abnormally shortened living chamber and flaring abnormal aperture and

partly absorbed sutures. Lander's mill, Tippah County, Miss.; Ripley group;

Coll. U. S. Xat. Mus., Ko. 20577.

Figs. 3, 4. Splienodincus beerheri Hyatt — 78

Birmingham, N. J.; Lower or Middle (ireensand marls, fpper Cretaceous; Coll.

Yale Univ. Mus., No. 200.

Fig. 5. Sjilienodlscus slanloh i Hyatt 70

Suture from specimen figured on PI. V, fig. 4, showing the principal saddles and

lobes, X3.

Fig. 6. SphenodiKCUs pleurisepla (Conrad) o9

Buncombe Hills, Pontotoc County, Miss.; Ripley group. Upper Cretaceous; Coll.

Frederick Braun.
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PLATE VII.

Sphenodiscus lobatus (Tiiomey).

(Page 66.)

Figs. 1, 2. Pontotoc County, Miss.; Ripley group, Upper Cretaceous; Coll. U. S. Nat. Mus.,

No. 2403, f natural size.
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Sphenodiscus.
Page.

Figs. 1, 2. SpJiniorlisrus Icniicularis (Owen 1 71

Fig. 1. Young of supposed typical form, natural size. See also PI. IX.

2. Suture of same X OJ.

Moreau River,? Dakota; Fox Hills group; Coll. V. S. Nat. Mus., No. 7754.

Flos. .3-7. Sphenodiscus leMicularis var. splendens Hyatt 75

Figs. 3, 4. Views of fragments showing lateral sutures and internal, loose younger

volution, natural size.

n. Dorsal suture of one side of about same age as the one painted in on tig.

3, natural size.

(>. Antisiphonal lobe of tig. 5, much enlarged.

7. First three saddles and siphonal saddle to show outlines on the 'next

inner volution to that of fig. 3, natural size.

South Dakota; Fox Hills group; my collection.
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PLATE IX.

Sphenodiscus.
Page.

Fias. 1-6. Sphmwliscas lenilnddrin (Owen ) 71

Fig. 1. Suture of paranepionic substage, X 2.5.

2. Details of siphunele, showing wliat seemed to be a collar al)Ove and a pro-

longed iunnel reaching fr(<m the septum to the opening of the collar.

3. Sutures of the neanic stage, showing the division of the first primitive lat-

eral into three saddles, first, second, and tliird of the later stages, and

the mode of increase of the so-called auxiliary saddles and lobes on the

line of involution, X 5-

4. Section of the two j'oungest volutions observed, X -f 4.

5. Lateral suture of later but not fully adult stage, X 6.

6. Dorsal suture of same age, X S.

Rock Creek, Wyoming; Fox Hills group; Coll. Yale I'niversity, Xo. 1697.

Fios. 7-9. Sphenodiscus lentinilaris var. mississippiensis Hyatt 77

Fig. 7. Lateral suture, natural size.

S. Dorsal svitui'e of same age, but one-fifth over the natural size; actual meas-

urement is 48 mm. instead of 60 mm., the length of the figure.

9. Lateral suture, natural size, from specimen in Coll. Acad. Nat. Sci. Phila-

delphia.

Three miles northeast of Rij)ley, Miss.; Ripley group; Coll. U. S. Nat. ilus.,

No. 2086.3c.

Fig. 10. Sphaiodiscus beecheri Hyatt 78

Suture, natural size. Fox Hills group; Coll. Mus. Comp. Zool., Camliridge.

Figs, ll-lo. Sphenodiscus lobalus (Tuomey) 66

Fig. 11. Right side.

12. First three saddles of left side at same age, natural size,

i;!. First three saddles of left side of the youngest suture shown on PI. VII,

fig. 1, natural size, for comparison with fig. 12.

Buncombe Hills, Pontotoc County, iliss. ; Ripley group; Coll. Freilerick Braun,

Brooklyn, N. Y.
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PLATE X.

COILOPOCERAS, SpHENODISCUS.
1

Figs. 1-4. Coilopoceras nufimexicanam Hyatt

Fig.?. 1-3. Natural size, showiug IkjIIow keel, etc.

4. One entire latewil suture and parts of two others, X 2. The terminations

of the saddles were more or less pointed depressions in tlie cast and

were not at first oliserved.

Near Carthage, X. ^lex.; my eollection.

Flos. 5-21. Coilopoceras coUeti Hyatt

Figs. 5, 6. Natural size, section partly restored; see also PI. XI, tig. 1.

7. Lateral suture same as in side view, X 2.

8. The dorsal suture of same age, but a suture or two later.

9. Youngest suture shown in fig. 5, X 2, showing the marked changes that

occur on this volution.

10. First to third suture of nepionie stage, X 20.

11a. An entire suture of latter part of first volution, X 20.

11. Two entire sutures of first quarter of second volution, X 20.

12. Entire suture of fourth quarter of fourth volution, X S, when the sutures

are beginning to show subdivision.

1.3. The protoconch and part of the first volution, X 22, same age as fig. 14.

14. More enlarged side view of the same. >

15, 16. An older stage of the same shows less of the protoconch and more

sutures.

17, 18. A still older stage, showing the decreasing transverse diameter of the

volutian in the goniatitic stage, and the first constriction or mark of

a nepionie aperture.

19, 20. An older stage of same, center of fig. 6, and also of fig. 1, PL XL
21. Shows the hyponomic sinus of constriction or permanent aperture given

in figs. 18 and 19. The normal rate of growth and increase in diameters

of volution has begun in this nepionie substage.

Near Carthage, N. Mex.; my collection.

Fig. 22. [Suture of Sphenodiscus introduced for comparison.—T. W. S.]

272



COILOPOCERAS, SHPENODISCUS.





PLATE XI.

MOX XLIV—03 18



PLATE XI.

COILOPOCERAS, EULOPHOCERAS, MeTOICOCERAS.
Page.

Fio. 1. Coilopoceras colleli Hyatt 91

Section same as PI. X, fig. 6, enlarged.

Figs. 2-6a. Eulophoceras nataknse Hyatt 86

Fig. 2. Side taken before specimen was ground to show section.

3. Section somewhat more than natural size, and somewhat restored, shows

the umbilicus on the right completely filled by the shell layers. This

filling occurs in the adolescent stage, inclosing the dark spots on both

sides of the center, which indicate that the shell did not fill the umbilici

at an earlier stage.

4. Enlarged view of center restored.

h, 6. Shows keel to have been solid at this age.

6a. Enlarged drawing of hollow keel of venter connected by a dotted line.

Natal, South Africa; Cretaceous; Yale Museum.

Figs. 7-24. Metoicoceras .lu-allorl (Shumard) 118

Fig. 7. Protoconch and part fif nepionic volution, X 56—, actual transverse

diameter 3/10 mm.

8. .Side view of same, showing the abrupt bend in the protoconch before the

nepionic tube began to be formed, and the first two sutures.

9. Optical section of same along dotted line in fig. 8 and from front of view

shown by the arrow.

10. Front view of the specimen before removal of the outer vohition, X 36.

11. Enlarged view of the csecum and first section of sipliuncle, showing also

the ventral lobe divided by a siphonal saddle.

12, 13. Neanic stage, showing the aspidoceran-like form and tubercles, X 6.

14, 15. A little older stage with living chamber complete at the umbilical

shoulder, over 1/2 volution in length, X 6. Back of this shows rounded

venter of the neanic stage just becoming divided by the incoming of two

rows of tubercles.

16,17. ICarly ephebic substage.

18. Sutures of fig. 12 about fir.st quarter of fourth volution, X 12.

19. Suture of second quarter of same volution.

20. Suture of probably fourth quarter of .same volution.

21. Dorsal suture of the second volution, X 12.

22. Dorsal suture of what was considered to be the last of fifth or jiart of sixth

volution, X 12.

23. Dorsal suture later in age than fig. 22, X 12, of same age as suture PI. XIII,

fig. 1.

24. Lateral suture of fig. 16 enlarged 3 diameters. The ventral lobe has been

distorted by setting the siphonal saddle at an eccentric angle.

Texas; Colorado epoch; my collection.

See PI. XIII for other figures of this species.

274



COILOPOCERAS EULOPHOCERAS, M ETOICOCERAS.





PLATE XII.



PLATE XII.

COILOPOCKRAS, Ac'ONECEKAS, SpHENODISOUS.
Page.

Figs 1-3 Coilopoceras gpnnyi'ri Hyatt 96

Fig. 1. Suture of right side of shell.

2. Suture of left side.

3. Antisiphonal lobe and lirst dorsal saddle. Lower part of lobe below dotte<l

line and right side is restored; the point, however, was seen to be bifid.

All natural size.

Rit du Plain, Colfax County, N. Mex.; Colorado epoeh, Upjier Cretaceous; Coll.

Mus. Comp. Zool.

fiGS 4-6 Aconecerax nisum {d'Orhigny) 100

Figs. 4, 5. Natural size (after d'Orbigny's figures).

6. Sutures enlarged, showing similarity to phylloceran outlines.

Flo, 7. Coilopoceras grossorivrei Hyatt 100

Figure of supposed Sphenodiscun rerjuieniamis d'Or]<., showing coilopoceraji suture.

(After Grossouvre.

)

Fig 8. Sphenodmms konincki Hyatt iH2

Fig. 8. Suture natural size. Part of one suture is shown and this is continued by

the auxiliaries of the next suture below.

Near Maestricht; Senonian; DeKoninck Coll. Mus. Coiup. Zool., Cambridge.
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PLATE XIII.

METOICdCKRAS.
Paae.

Fills. 1-2. ^fftoiro(erll.': .iiraUoii (Shumard) - 118

Fijj;. 1. Same as PI. XI, figs. 20-23. First three .saddles and two lobes of lateral

suture, X 12, to show mode of division of sad(iles and their distinct

marginals at this late neanic substage.

2. Grayson County, Tex; Coll. D. S. :\Iartin.

Figs. 3-5. Meloicoceras whitei Hyatt ' 122

Fig. 3. Shows shell on part of outer viilution and Ikjw little this differs from the

cast.

4. Shows this also as well as the njunding of the living chamlier on the venter

in old age. See also younger suture from opposite or left siile; I^. XIV,

fig. 10.

•5. Last suture of another specimen of about the same size as fig. 4.

Upper Kanab Valley, Utah; Coll. U.S.Nat. Mus.
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PLATE XIV.

Met(^icockras, Vascoceras.
Page

1-10. Mdoirrx-ems whHii Hyatt 122

Figs. 1,2. Exterior, natural size, showing living chamber nearly three-fourths of

a volution in length, complete to its inner border,

o. Lateral suture of the last septum, X 3.

Elm Fork, Horton's mill, Dallas County, Tex.; Colorado epoch.

4, 5. Specimen somewhat older than fig. 1 , natural t^ize.

Probably from Texas; my collection.

6. Lateral suture, X 3. Living chamber, jirobably nearly complete, is

one-half of a volution in length.

7, S. Type of species, natural size.

9. Suture, natural size, somewhat older than fig. 4, whole diameter about .56

mm.
Elm Fork, Horton's mill, Dallas County, Tex.

10. Lateral suture, left side of fig. 4, PI. XIII, taken from halfway between

the base of the living chamber and the opening of the same.

11-14. Metoirijcems acceleralum Hyatt 127

Figs. 11-13. Specimen in which the living chamber is complete and over tHree-

fourths of a volution in length, natural size.

14. Part of suture visible at base of living chamber on the opposite aide to

that figured, X 4.

Elm Fork, Horton's mill, Dallas County, Tex.

' -5. Meioieoceras white! Hyatt 1 22

Dorsal suture, natural size.

Elm Fork, Horton's mill, Dallas County, Tex.

16. Vnsmceras harlli. (Hyatt ) 103

Suture, natural size.
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PLATE XV.

Metoicoceras. Heinzia.
Page.

Figs. 1-4. Metoimcerns analloii (Shuuiard) 118

Figs. 1, 2. The imperfect and crashed base of living chamber restored in fig. 2.

3, 4. Right and left sutures of fig. 1, of same age, showing differences in

number and outlines of auxiliaries. All natural size.

Texas; Colorado epoch; Coll. Amer. Mus. Nat. Hist., New York.

Figs. .5-8. Me.toicoceran gihbosum Hyatt 121

Figs. 5, 6. Natural size.

7, 8. Suture of right and left sides, respectively, as seen when looking at the

specimen fig. 5, natural size.

Texas; Coll. Amer. Mus. Nat. Hist., New York.

Figs. 9-11. Metoicoceras kanabense Hyatt ".

Figs. 9, 10. Natural size.

11. Suture of left side of the second quarter of outer volution, X 25. The
living chamber extended from the crack in the specimen, fig. 10,

for the remaining one-half volution, and was most probably nearly

complete.

Upper Kanab Valley, Utah; ("olorado epoch; Coll. U. S. Nat. Mus.

Figs. 12-18. Heinzia matura Hyatt 132

Fig. 12. Entire specimen, right side.

1.3. Same separated and center excavateil, left side.

14. Front view of same, center one-half restored.

1.5. Ventral view of fig. 12.

16. Suture at place marked by arrow in fig. 13, X 7, actual length 3 mm.
17. Dorsal suture, X 8, of second quarter of outer volution of fig. 12, one-half

actual diameter 2 mm.
18. Suture of right side fourth quarter of outer volution nf fig. 12, X 3.

All natural size except figs. 16, 17, and 18.

Escragnolles, France; Barr^mian; Coll. Mus. Comp. Zool., Cambridge.

Figs. 19, 20. Heinzia provincialis (d'Orbigny ) 131

Fig. 19. Dorsal suture next to outer volution across the umbilicus and opposite

termination of outer volution, X 9, one-half actual diameter 1..5 mm.
Of same type, but more immature at the same age than in Heitizia

matura.

20. Natural size.

Locality and collection same.

" No description of this species was found in the manuscript.—T. W. S.
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PLATE XVI.

Heinzia. Knemiceras.
Page.

Figs. 1-3. Heimia promncUdis (d'Orbigny ) 131

Figs. 1, 2. Same as PI. XV, tig. 20, broken to show young, X 3.

3. Lateral suture of the second quarter of outer vohition of PI. XV, tig.

20, X 4.

Escragnolles, France; Barremiaii; CoU. Mus. Comp. Zool., Cambridge.

Figs. 4-S. Knemiceras syriacitm ( von Buch ) I't6

Fig. 4. Natural size, showing length of living chamber, over one-fourth of a

volution. Coll. Mus. Comp. Zool., Cambridge.

5. Lateral suture, X 2J.

6. L^ncompressed typical fossil. Coll. Yale JIus.

7. Part of suture of right side, X 2;, to contrast with next figure.

8. Suture of left side, X 3. Outlines perfectly preserved.

. Mount Lebanon, Syria; Cenomanian.

Figs. 9-10. Knem ieeras compressum Hyatt. Natural size 149

Locality, same as last; Coll. Mus. Comp. Zool., Cambridge.

Figs. 11-14. Knemiceras compressum var. subcompressum Hyatt 150

Fig. 11. Specimen in collection of Columbia University.

12. Section showing transition from a rounded young to the flat and then con-

cave venters of the succeeding stages, X 2, from specimen in Mus. Comp.

Zool., Cambridge.

13a. Enlarged view of centei

.

13b. Enlarged view of protoconoh and first volution with first and sAond

sutures.

14. One of Conrad's sjiecimens, natural size. Suture aliraded. Coll. Yale

Mus.

Locality, same as last.

Figs. 1.5-lS. Knemiceras compressum Hyatt 149

Figs. 15, 16. Type of species. Sutures abraded.

17. Suture from lina oi involution to first lateral lobe at lireadth oi .54 mm. on

left side.

18. Suture on right side to third lateral saddle at breadth of 63 mm.

Locality, same as last.

Fig. 19. Knemiceras compressum var. subcompressum Hyatt 150

Ventral view, natural size, of specimen in collection of Columbia L^niversity. For

sutures see fig. 11.

Locality, same as last.
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PLATE XVTT.

yUBPULCHEI.LIA, NlCKLE^SIA, PuLCHELLIA, KnEMICB:RAS, PkOTENGONOCERAS.
Page.

Figs. 1-5. Suhpulchellia castelkmensis Hyatt 1-iO

Figs. 1, 2. With shell complete on side of fig. 1.

3, 4. Same fossil, shell partly taken off. Right side of fig. 3 shows length nf

living chamber about one-half of last volution.

5. Lateral suture of fig. 3, X 3.

All natural size except fig. 5.

Castellanes, France; Neocomian; Coll. Mus. Comp. Zool., Cambridge.

Figs. li-S. yirklesla duinaslana (d'Orbigny ) 139

Figs. (J, 7. Natural size.

8. Lateral suture, X 3.

Locality and collection same as last.

Figs. 9-12. PidcheUki compressissima (d'Orbigny) 142

Figs. 9-11. Natural size.

12. Suture after Nickles, Pal. sud-est de PFspagne, pi. 3, fig. lb, X 5.

Locality and collection the same.

Figs. 13-15. Knemiceras attenuatum ( Hyatt) 151

Figs. 13, 14. Natural size; shnus living chamber nearly three-fourths of a volution.

15. Suture, X 2.

Celendin, Peru; CenomaniaiiV '

Fig.'*. 1(4-20. Protengnnoceras gabbi (Bohm) 153

Fig. 16. Shows living chamber to have one-half a volution in length. Shell is

preserved on the living chamber.

17. Section shows the concave venter with lateral ridges at an early stage.

18. Ventral view of same.

19. Septum of same, X 2.

All natural size except the last, and all in Coll. Mus. Comp. Zool.,

Cambridge.

20. Specimen in Coll. Acad. Nat. Sci. Phila. Showing living chamber one-half

f>f a volution, part of aperture on right side, and old-age folds.

Arivechi, Sonora, Mexico.
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- PLATE XVIII.

Knemiceras, Enuonoceras, Protengonoceras.
Page

Figs. l-.S. Kiieiincerus gahbi Hyatt 1-^2

Figs. 1, 2. Natural t^ize. (.\fter Gabb.

)

.S. Lateral t-utuve enlarged. (After Gabb.)

Quebrada de Huari, Peru; Cenoraanian?

Fi(;s. 4, rt. Kngonocenm hplriderevue ( Cragin ) - 15.S

Figs. 4, 5. Lateral and ventral views.

Belvidere, Kans. ; Washita epoch: Coll. Cragin, Colorado College.

Figs. 6-9. Piotenfionocerax jilninnit Hyatt 1 Sfi

Figs. (), 7. Lateral and ventral views. X -
8. Lateral suture, X 2; the auxiliary saddles Nos. 8 to 10 should be a trifle

broader. •

9. Dorsal suture of the same age, X 2.

Texas, my collection.
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PLATE XIX.

Engonocekas.
Page.

Fms. l-(). Kngonoceras uddeni (Cragin) 1'''9

Figs. 1,2. Type specimen from near Lindsborg, Kans., natural size.

3.- Lateral suture of same, slightly enlarged.

4,5. Specimen from McPherson County, Kans. Natural size, showing living

chamber probably almost complete along the umbilical shoulder and

about one-half of a volution in length. The crease on the side of the

venter of fig. 5 is an accident due to compression. Coll. U. S. Nat.

JIus.

6. Lateral suture of opposite or left side, X 2i. The curvature is somewhat

less than it is on the specimen.

Kiowa shales, Comanche series. Lower Cretaceous; my collection.

Figs. 7-14. Engonnceran serjientinum (Cragin) 162

Figs. 7, 8. Natural size, living chamber one-half of a volution probably nearly com-

plete on umbilical shoulder. The venter of inner volution of fig. S is

decidedly concave.

9. Lateral suture, X 2.

10. Part of sutures of young fragment, X 2. This specimen is from near Deni-

son, Tex.

11. Variety with broad ends to the cost;c and crowded peculiar sutures.

12. Lateral sutures, X 2.

13. Ventral view of cast, with similar cost*. .

14. Suture of same more like those of fig. 9. This is not due to difference of

age. The last o and half of sixth saddle are dorsal.

Four and one-half miles northeast of Gainesville, Tex., Deni.son: Washita ejioch;

Coll. U. S. Geol. Survey.

Figs. 1.5-17. Engonoceras retardmn Hyatt « . . liiO

Fig. 15. Natural size, showing the late age at which the venter remains angulated,

flat, and w'ithout tubercles. The rounded venter (jf the older stage is in

part due to abrasion.

16. Shows what was seen of the lateral sutures.

17. Dorsal suture of same age as oldest suture on fig. 16.

Near Pottsboro, Tex.; Upper Comanche (Grayson), Washita e])ocli; (bll. U. S.

Geol. Survev.

"The specimen here figured as E. retardHm is described as E. uddeni on j)age 160.—T. W.

290



E.NGONOCERAS.





PLATE XX.



PLATE XX.

ENr40N0GERAS.
Page.

Fitis. 1-5. Etigonorenix xerpentinum (Cragin ) 162

Fig. 1. Suture showing all of one side, part of the other and dorsal suture, X 2.

2, :^, 4. Three views of one of Cragin' s figured types.

5. Suture of same, X 2.

NearDenison; Washita epoch; Coll. Cragin, Colorado College.

Figs. 6-13. Engonoceras jrierdenale (von Buch) 165

Figs. 6, 7. Specimen from Towash, Tex.; Coll. Mus. Comp. Zool., Cambridge.

8. Suture of same, X 2.

9, 10. Specimen from near Cerrogordo, Ark.; Coll. U. S. Nat. Mus., No.

22643.

11. Suture of same, natural size.

12. Specimen from Seven Knobs, 5 miles southeast of Glenrose, Tex.

13. Suture of same, X 2.

Fredericksburg group, Comanche series.

292



ENGONOCERAS.





PLATE XXI.



PL ATI] XXL

P^NGOXOCERAS.
Page.

Fig. 1. Engonocerns pierdenale var. coinnmiie Hyatt 165

Fig. 1. Suture, X 2. Bell County, Tex.; Frederi(^k.^bur{; group, Comanche series.

Coll. U. S. Nat. Mus., No. 8301.

Figs. 2-6. Enyonoceras subjeclurn Hyatt 168

Figs. 2, 3. A specimen from Gabriel, Williamson County, Tex.; Con. Mus. Comp.

Zool., Cambridge.

4. Portion of septum of same specimen—the middle one of the three indis-

tinctly shown in fig. 2, X 2.

5. Last septum of same specimen, X 2.

6. Septum of a smaller specimen from same locality, X 2.
'

Washita (?) group, Comanche series.
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PLATE XXII.

Engonoceras.
Page.

Figs. 1-5. Engmioceras suhjeclum Hyatt 168

Fig. 1. Specimen from Duck Creek beds, near Denison, Tex.; Coll. U. S. Geol. Surv.

2. Suture of same, very slightly abraded, X 2.

3. Specimen from Grayson, Tex. ; Coll. D. S. Martin.

4. Suture of same, X 2.

5. Suture of specimen from Tarrant County, Tex.; Coll. Cragin, Colorado

College.

Washita (?) group, Comanche series.

Figs. 6-10. Engonoceras gibbosum Hyatt 171

Fig. 6. Lateral view of a small specimen from Goodland limestone, 1.5 miles west

of Denison; Coll. U. S. Geol. Surv.

7. Ventral view of same, partly restored.

8. Septum of same, X 2.

9. Fragment doubtfully referred to the species, from Bell County, Tex.; Coll.

U. S. Nat. Mus., No. 8301a, X 2.

10. Septum of same, partly restored, X 2.

Fredericksburg group, Comanche series.
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PLATE XXIII.

EnGONOC'KRAS.
Page.

Figs. 1-6. Engonoceras gibboimm Hyatt 171

Figs. 1, 2. Specimen from Cook County, Tex.; my collection.

3. Suture of same, X 2.

4, 5. A fragment from the Goodland limestone, 15 miles southwest of Oaines-

ville, Tex.

6. Suture of same, X 2.

Fredericksburg group, Comanche series.

Figs. 7-9. Engonoreraf: stoUeyi Bohm 175

Figs. 7, 8. Young specimen in Cragin Collection, Coloi'ado College. <

9. Suture of same, X 2.

Fredericksburg group [?], Comanche series.
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PLATE XXIV.
Engonoceras.

Page.

FiGf3. 1-5. Engonoceras Ktolkyi Bijhm 175

Figs. 1, 2. Specimen in my collection, partly restored.

• 3, 4. Specimen in Coll. Hill, U. S. Geol. Surv. ["Hill 4a."] (7)

5. Suture of .same, X 2. This is somewhat worn down.

Fredericksburg group [?], Comanche serie.s.

Figs. 6-8. Engonoceras complicaium Hyatt 175

Figs. 6, 7. Type specimen from near Austin, Tex. Coll. Hill, U. S. Geol. Surv.

8. Suture of same, X 2.

Comanche Peak limestone of Fredericksburg group, Comanche series.

300



ENGONOCERA





PLATE XXV.

301



PLATE XXV.

Neolobites, Metengonoceras.
Page.

Figs. 1-4. Neolobites choffati Hyatt 178

Figs. 1, 2. Copies of Choffat's figures 3a, 3b, published as N. vibrayeanwf.

3, 4. Suture of probably the same species (after Choffat).

Cenomanian; Portugal.

Figs. 5-9. Metengonoceras inscriptum Hyatt 180

Fig. 5. Section of fragmentary specimen from west of Walnut Spring.s, Texas-

Coll. Cragin, Colorado College.

6. Suture of same, enlarged.

7. Suture of a small fragmentary specimen from 1 2 miles northwest of Decatur,

Tex.; Coll. U. S. Geol. Surv.

8. Suture of fragment from 15 miles west of Denison, Tex.; Coll. U. S. Geol.

Surv.

9. Ventral view, partly restored, of specimen from 12 miles northeast of

Decatur, Tex. For other figures see.Pl. XXVI.
Fredericksburg group, Comanche series.
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PLATE XXVI.

Metengonoceras.
Page.

Figs. 1-4. Metengonoceras inscriptum Hyatt ISO

Fig. 1. Enlarged suture of specimen represented by figs. 2 and 3, and by PI. XXV,
fig. 9.

2, 3. Specimen from 12 miles northeast of Decatur, Tex.

4. Suture of large fragment from 9 miles from Austin, on Beecaves road.

Coll. II. S. Geol. Surv. [This drawing was labeled M. ambiguum, but the

specimen is described under M. inscriptum.—T. W. S.]

Fredericksburg group, Comanche series.

Figs. 5-7. Metengonoceras amhigrmm Hyatt 183

Fig. 5. Side view of type.

6, 7. Suture of same specimen, X 2.

Nine miles from Austin, on Beecaves road; Fredericksburg group, Comanche

Peak limestone, Comanche series. Coll. U. S. Geol. Surv.

Fig. 8. Metengonoceras acvtuin Hyatt — 184

Side view of fragmentary type specimen.

Elm Fork, Dallas County, Tex.; probably Eagle Ford shales. Upper Cretaceous.

Coll. Mus. Comp. Zool., Cambridge.
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PLATE XXVII.

Metengonoceras, Placenticeras.
Page.

Figs. 1-2. Metcnfjonoceruf. acutum Hyatt 184

Fig. 1. Ventral view of type specimen.

2. Septum of same, X 2.

Elm Fork, Dallas County, Tex., probably Eagle Ford shales, Upper Cretaceous.

Coll. Mus. Comp. Zool., Cambridge.

Fids. 3- 14. Melemjonoceras dumhU (Cragin) 185

Figs. 3, 4. Lateral and ventral views of specimen described.

5. Section of same.

6. Inner whorls of fig. 5, enlarged.

7. Center of same, still more enlarged, showing aiitisiphonal lobe, the inner-

most whorls having dropped out.

8. Section of whorl in neanic stage, X 10.

S. Adult lateral suture, X 2i.

10. Last lateral suture, X ~h
11. Dorsal suture continuous with fig. 9, enlarged.

12. Dorsal suture one-fourth volution older than fig. 11, enlarged.

13. Lateral and part of dorsal suture of neanic stage, X 18. .

14. Dorsal suture of somewhat later substage than fig. 13, enlarged.

Four miles east of Whitesboro, Tex.; Eagle Ford shales. Upper Cretaceous; Coll.

U. S. Geol. Surv.

Fi(is. l.")-l 7. I'lacenUceras syrtale (Morton ) 205

Fig. 15. Suture of the type in Coll. Acad. Nat. Sci. Phila.

16. Lateral suture of var. halei, Coll. Bost. Soc. Nat. Hist., No. 8577.

17. Dorsal suture of older part of same volution as fig. 16.

Greene County, Ala.; Eutaw beds (?), Upper Cretaceous.
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PLATE XXVIII.

Placenticeras syrtale (Morton).

( I'age 205.

)

Figs. 1, 2. Two views of tlie type, Coll. Aciul. Nat. 8ci. I'liiUi. (For suture, see PI. XXVII,

fig. 15.

)

3, 4. Type of var. hah'l, Bost. Soc. Nat. Hist., No. «577. (For suture, see I'l. XXVII,

figs. 16 and 17.)

5, 6. Another specimen of var. haJei, same collection.

Eutaw lie<ls(?), Upper Cretaceous, Greene County, Ala. '
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PLATE XXIX.

Placenticeras GUADALUPE (Roemer).

( Page 19"-

)

Fig. 1. Lateral view of a large sijecimen.

2. Aperture view of same considerably restored.

3. Section of .same. -

4. Pinlarged section of inner whorls of same.

Near Fort Worth, Tex. ; Taylor beds (?); Upper Cretaceous; my collection.
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PLATE XXX.

Placknticeras sanoaklosensk Hyatt.

(Page 200.)

Fig. 1. Side view of an average-sized specimen

2. Aperture view of same.

3. Suture of same, X 2.

San Carlos, Presidio County, Tex.; San Carlos beds ; Upper Cretaceous; Coll. U. S. Geol. Surv.
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PLATE XXXI.

Placenticeras.
Page.

Figs. 1, 2. Placenticeras sancarlosense Hyatt 200

Fig. 1. Section of a small specimen—"passage form between this species and

guadalupje."

2. Side view of same.

San Carlos, Presidio County, Tex.; San Carlos beds, Upper Cretaceous; Coll.U. S.

Geol. Surv.

Figs. 3-5. Placenticeras newbemji Hyatt 203

Fig. 3. Side view of the type specimen.

4. Section of same.

5. Aperture view of same.
,

Near Presidio Del Norte, Chihuahua, Mexico; San Carlos beds, Upjier Cretaceous;

Coll. Columbia University, No. 10073G.
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PLATE XXXII.

Pl.ACENTICERAS SANCAELOSENSE VRl'. V8EUDOSYRTAI,E Hyatt.

(Pase L'OO.)

Side view of type ol variety (see PI. XXXIII, tig. 1).

Near Fort Worth, Tex.; Xaylor beds (?), Upper Cretaceous; my collection.
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PLATE XXXIII.

Placenticeras.
Page.

Fig. 1. Placenticeran sancarlosense var. pseudosyrtale Hyatt 200

Fig. 1. Aperture view of specimen figured on PI. XXXII.
Figs. 2-4. Placenticeras planum Hyatt 202

Fig. 2. Aperture view of medium-sized specimen partly restored.

3. Side view of same.

4. Periplieral view of another specimen sliowing less development of nodes.

(See PI. XXXIV, fig. 1.)

San Carlos, .Presidio County, Tex.; San Carlos beds, Upper Cretaceous; Coll.

V. S. Oeo], Survey. '
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PLATE XXXIV.

Placenticeras planum Hyatt.

(Page 202.)

Fig. 1. Side view of tlie small specimen represented l)y PI. XXXIII, %. 4.

2, 3. Aperture and side views of a larger specimen.

San Carlos, Presidio County, Tex.; San Carlos beds, I'pper Cretaceous; Coll. U. S. Geol. Survey.
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PLATE XXXV.

Placenticeras intercalake Meek.

(Page 207.)

Figs. 1, 2. Side and aperture views of medium specimen (see PI. XXXVI, fig. 1).

[Black HilLs?], Fort Pierre, Upper Cretaceous; Coll. Yale University No. 1863.

322



ACENTlCERAb





PLATE XXXVI.

323



PLATE XXXVI.

Placekticekas intercalare Meek.

(Page 207.)

Fig. 1. Opposite side of specimen figured on PI. XXXV.
2, 3. Side and aperture views of small specimen, No. 2104b.

4. Suture of game, X 2.

5. Parts of two .septa of Geological Survey specimen from Harper, Wyo., represented by

PI. XXXVII, figs. 1, 2.

Fort Pierre, Upper Cretaceous, Cbll. Yale University (except fig. 5).
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PLATE XXXVII.

Placenticeras inteecalaue i\Ieek.

(Page 207.)

Figs. 1, 2. Fragiuentary small specimen from near Harper, Laramie Plains, Wyo.; Coll. U. S. Geol.

Survey. (See PI. XXXVI, fig. 5.)

3. Section of specimen "approximating to some varieties of /'. slaiiluni," from Ponil Canyon,

New Mex.; Coll. U. S. Xat. Mus., No. 9735.

4. Side view of same specimen. (For suture, see PI. XXXVIII, fig. 1.

)

Montana grouji, Upper Cretaceous.
'
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PLATE XXXVIII.

Placknticeras.

Placenticcras intercalare Meek

Suture of specimen from near Harper, Wyo. (See PI. XXXVII.)
Montana group, Upper Cretaceous.

Placenliceras inUrcalare var. costntHm Hyatt

Side view of type of variety, my collection, purchased from Ward. Probably from

Black Hills, S. Dak.

Montana group, Uppjr Cretaceous.
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PLATE XXXIX.

Pl.ACENTICERAS.

Fiiss. 1, 2. Flacenticeras iniercalare var. costatum Hyatt

Figs. 1, 2. Aperture view and suture of specimen rei:>re«Miteil by I'l. XXXVIII,
fig. 2.

Figs. 3-6. Phiirtiticeras pjnceiita (Dekay)

Fiir. 3. Fragment of a small specimen from Cliesapeake ami Dclawaiv Canal,

Coll. Acad. Nat. Sci. Phila.

4. Suture of same, X 2.

•5. Side view of small specimen from Lenola, N. J.

G. Sutures from smaller end of volution represented liy Jig. .5 enlarged four

diameters (see PI. XL, figs. 1, 2).

^[atawan (?) forniatiim, Upper Cretaceous..
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PLATE XL.

Placentickras.
Page.

Flos. 1 , 2. Placentireras placenta. { Dekay ) 211

Fig. 1. Peripheral view of specimen represented by PI. XXXIX, fig. .5.

2. Side view nt same, enlarged nearly two diameters.

Figs. .3-7. Pkirenlicer(i.i slanton! var. bolli Hyatt 214

Figs. .3,4. Aperture and side views of the small .specimen from Tarrant County,

Tex., in the Martin collection, Rutgers Female Institute, described by

Meek as P. Intercalare.

5. Suture of same, X 2.

6. Fragmentary specimen from Horton's mill, Dallas County, Tex.; Coll. Mus.

Comp. Zool., Cambridge.
,

7. Lateral and internal suture of same, X 2. (See PI. XXI.)

Taylor beds (?), Upper Cretaceous.
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Placexticeras staxtoxi var. koli.i Hyatt.

(Page 214.)

Fig. 1. Sectional view of specimen represented by PI. XL, figs. 6 and 7.

2. Restored section of same.

3, 4. Living chamber of a larger specimen.

5. Last suture of same specimen.

6, 7. Living chamber of another specimen.

Horton's mill, Dallas County, Tex.; Taylor beds (?), Upper Cretaceous; Coll. Mus. Comp. Zool.,

Cambridge. •
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PLATK XLII.

Placenticeeas 8TAXTONI var. HOLLi Hyatt.

(Page 214.)

Fig. ]. Suture of young speoimen enlarged about 2i diameters.

2. Part of living chamlier ami last' septa of a large specimen.

Horton's mill, Dallas County, Tex.; Taylor beds (?), Upper Cretaceous; Coll. Mus. Comp. Zool.,

Cambridge.
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PLATE XLITI.

Placenticeras.
Page.

Figs. 1,2. I'lacenticeras aUinloiii var. io//t Hyatt 214

Fig. 1. Side view of small costate specimen.

2. Suture of same, X 2.

llorton's mill, Dallas County, Tex.; Taylor beds (?), Upper Cretaceous; Coll.

Mus. Comp. Zool., Cambridge.

Figs. o-U. I'lacenticeras pseudoplacenta Hyatt 210

Fig. 3. Side view of small fragmentary specimen.

4. Sectional view of same.

5. Center of same enlarged.

6. Ventral view of first whorls of same specimen much enlarged.

7. 8. Inner whorls of another specimen, natural size.

9, 10. Lateral sutures of last whorl of same as indicated on tig. 7. •

Upper Kanab Valley, Utah; Colorado group; Upper Cretaceous; Coll. U. S. Xat.

Mus., No. 22344.

11. Parts of internal sutures c:>f ejiheliic stage when dorsoventral diameter of

volution measures 49 mm.
Muddy Crfiek, Huerfano County, Colo.; Foi-t Benton formation; Upjier Cre-

taceous; Coll. U. S. Nat. Mus., No. 22199.
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PLATE XL IV.

l*LACENTIGERAS PSEUDOPLACENTA Hyatt.

(Page 216.)

Figs. 1, 2, 8. Three views of liviii}; chamber of fragmentary specimen.

Bad Lands, near Black Hills; Upper Cretaceous, R. Dak.; my collection.
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PLATE XLV.

Placentickras.
Page.

Figs. 1, 2. Pldcenlkeras pseudoplacenta war. occidaitale liyati -. 217

Fis;. 1. A specimen from the Upper Missouri River; Coll. Columbia University,

No. 10622G.

2. Suture of a young specimen from Morton's mill, Dallas County, Tex.;

Coll. JNIus. Comp. Zool., Camljridge.

Figs. 3-16. Pkiceniicerm whitfieldi Hyatt 221

Fig 3. Side view of small fragmentary specimen from Clifford, Nebr., in Coll.

Mus. Comp. Zool., Cambridge, enlarged.

4. Section of same showing venter of earliest whorls, X 3.

5. Center of same, X about 61 diameters.

6. First two sutures and Vieginning of siphuiicle of same specimen, much

enlarged.

7. Beginning nf siphuncle of same after etching with acid, still further

enlarged.

S-10. Early stages obtained by breaking down a larger specimen from the

Black Hills, South Dakota, in my collection; enlarged about 5 diameters.

11-14. Complete sutures from dorsum to venterof same stages as figs. 8, 9, 10.

Fig. 11 is earliest suture visible on fig 9; fig. 12 is on last quarter of

same whorl; fig. 13 i- last suture on fig. 10, and fig. 14 is nearl\- a volution

earlier.

15. Dorsal (internal) sutures at diameter of 15 mm.

16. Same at diameter of 40 mm. The last two figures may not be from same

specimen as figs. 8-14.

Montana group. Upper Cretaceous.
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PLATE XL VI.

Placenticeras whitfieldi Hyatt.

(Page 221.)

Figs. 1, 2. Two views of a large specimen, jj actual diameter.

Black Hills, South Dakota; ^Montana formation, Upper Cretaceous; Coll. Bost. Soc. Nat Hist.

No. 11124.
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PLATE XLYII.

Placenticeras.
Page.

1-4. Placenticeras vhiifieldi Hyatt 1-'21

Figs. J., 2. Two views of the inner whorls of a small sj^efimen from the I'^iper

Missouri; Coll. TJ. S. Nat. Mus., No. 18936.

.'!. Fragment showing peculiar sculpture of the inner shell layers, j>robably

from Black Hills, South Dakota; my collection.

4. Another specimen showing similar sculpture from same collection and

region.

Jlontaiia group, Upper Cretaceous.

5. Plijcenticcruti irhitfieldi var. tuberculatum Hyatt 232

Fig. 5. Side view of the type of the variety.

Montana group, Upper Cretaceous; Black Hills, South Dakota; my collection.

6-8. Placenticeras spilbnani Hyatt 233

Figs. 6, 7. Two views of the fragment on which the species is based.

5. Part of weathered suture of same.

Ripley formation f?). Upper Cretaceous; i\Iississippi (?); Coll. Acad. Nat. Sci.

Phila.

[Note.—Professor Hyatt imlicated that the drawing.s for figs. 6 and 7 were unsatisfactory

to him, but the si>ecimen is too imperfect to serve as the basis for a restoration].
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[Names in itnlie are j

in italic dennte illnstratii

t'nonynis; figures in blaelc-I iil)ers of pages on which descriptions appear; figure:

Page.

Acanthoceras 27

spiniferum Whiteaves 110

Acceleration of development 19-23, 189-19U

Aeonip-...ir:i- ll\ati 105, note; 111-112

lin, hum. !!-,
. -rhliiter) lU-112

es^.ii.lin-r Mliluterl 112

renevieri tSharpe) 11-

Aconeceras Hyatt eS. 100, lUl, note

nisum (d'Orbigny) 90,99, 100, '2J(«

Agassiceras 24

striaries 24

Amaltheus ehrayi de Loriol 234

Ammonites 4:!

ntlniiiatiix (ialib 152

Imlilnri Keyserling 191, 192, 244

hrlridcrciiKisi Cragiil 158

biduimtiix Roemer 213, 244

bilohaltis Gabb 30

caindi Karsten : 133

catilhts d'Orbigny 143

cbipci/ormis d'Orbigny 8">

cotuprcif'<i!'i'hmts tV Orbigny 142

conciluttttif Stoliczka 107

couloni d'Orbigny 114

craxi^ikifta Stoliczka 107

amiijn Stoliczka 107

dr.ciduns Hyatt 107

didayaims d'Orbigny 131, 130,138

rifcpai- d'Orbigny 141

domeijkanus Bayie and Coquand 115

dumitsi<iniis d'Orbigny 139

ciimnpliahi!' Sliarpc 107

cwakli von Buch 46,48

fliUedtns d'Orbigny 135, 136, 142

(in-riliaii IIS d'Orbigny 84, 90

pttadnlupx Roemer 197, 241

haplophylla Redtenbacher 48

harttii (Hyatt) 103

htiornpUnrus (Neumayr and Chlig) 90

laliclarius Sharpe Ill

h-ntin/lnris Owen 71-75

titidif/i Karsten 134

lobafa Tuomey 66

milmm iHarh 108-110

mammilhitHS 108

manteUi Sowerby 114, 115, 141

marcousanus d'Orbigny 90

milleri Hauer '239

vum'nsis d'Orbigny 84

7ii«HS d'Orbigny 100

nodosoldes SchlUter 11

!

orbignyanus Geinitz '235. 240

prd^rnalis Roemer .59. 6-1,82, 1.53, 165

i'age.

Ammonites—Continued.

pi^rdenalis von Bucli 1.57, 165

placenta \iQ\i&y 211

plcurmpta Conrad B9

pnlyopsis Dujardin 201), 207, 237, 240, 243

proi'hirialis d'Orbigny 131

piiMiclliis d'Orbigny 138, 140, 141

mimcri Sharpe '. 112

rcriuieiiiaims d'Orbigny 99, 100

robin i Thiolliere 46

rntnntafjnisis Defrance 107

royrn'antis d'Orbigny lul, note

rttxtinis 106, note

Siva Forbes 83

swaUmi Shumard 118

syriarus von Buch 32, 146-1.50

syrlalis Morton 205, 207, '237

syrtaiis var. orbiffiiyaiius Schliitcr '235, 241, 242

syi-talis var. polyopsis Schliiter 239

lamulicus Blanford 241

MZ/Vr Morton 233

trtidli 19

ushas Stoliczka 115

vihraycanus d'Orbigny 149, 17S, 240

vicli)alis .Stoliczka % 115

rielbanci d'Orbigny 110

woolffiiri Mantell 1 10

Ammonitin;B 193,19.5-197.224

Cretaceous 102

disappearance of characters 23

of the Jura, relation to those of the Cretaceous 19-20

Arietida; 19

Arrestation of development 20-'23

Aspidoceras 19, 106, 116

Bacnlites 21

Barroisiceras Gros.souvre 26, 27, 104, 112

desmoulinsi Grossouvre 105

haberfellneri Gros.souvre 104

liaueri Grossouvre 105

Bathmoceras 68, note

Buchiceras Hyatt 25, 26, 27, 84, 88, 112, 144, 145, 191-193

attcituatmi Hyatt 33, 151

bch'iderciise Cragin 1.58

bilobatum '25, 27-29, 30, 31, 191, M4
cwakti { von Buch) 40, 44, 46, 51

foiirndi Bayle 45, .51

harllii { Hyatt) 103

sermlum Hyatt 51-.>1

stlzt^tviczl Fallo.t 49

swallovi (Sliumard) 122

tissoll. Bayle 42

Buchiceratidic Hyatt '24, 20, 35, 144

Calycoceras navicularis 113

347
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Cardioceras 245

Carstenia Hyatt 129, 130, ISS- 131

caicedi (Karsten) 133-13.')

galeata (d'Orbigny) 135

lindigi (Karsten) 133,134

subcaicedi (Karsten) 134

tuberculata Hyatt 117, 134, 135, 136

aratitculiartlii Hyatt 103

Ceratitinie 21

Cheloniceras 101, note; 117,129

royerianum 101, note; 116

Choffaticeras Hyatt 35. 37, 38

barjonai (Choflfat) 87

douvillei (Peron) 38

meslei ( Peron ) 35, 37, 38

Classification, tabular statement of 15-18

Coilopoceras Hyatt 83, 85, 87-89, 01, 100, 101, note

colleti Hyatt 91-94, 95, 278, 27i

grossouvrei Hyatt 100, S76

novimexicanum Hyatt ; 91-93,94-96, 97,272

reqiiienianum (d'Orbigny) *. 99

springeri Hyatt 96-99, 276

Coilopoceratidse 24,88-100; 101, note

Cope, Edward D., on acceleration and retardation in

development 20-23,189-190

Coronites 101. 130, note

coronatoides 130, note

Cosmoceratida 101-105

Cretacic, nse of term 11

Desmoceras 101, note

Desmoeeratidae 25

Development, acceleration and arrestation of. 19-23,189-190

Diadochoceras Hyatt 105, 106, 107

nodosocostatum 1.06, 107

Diplacmoceras Hyatt 189, 192, 242-243

bidorsatum (Roemer) 243

canaliculatum Hyatt 243-244

Douvilleieera.s Grossouvre 10.5-107, 108-109, 1 13

mammillare (d'Orbigny) 109, 113

orbigny i H yatt - -. 110

spiniferum (Whiteaves) 110

Echinoids, parallelism in local development of 195

Engonoceras Neumayr 20, 21, 58,

14.5, 147, 153,156, 157-158,178-180,182, 196, 198, '242

belviderense (Cragin) 158-159, SSS

complicatum Hyatt 175-177, SOO

emarginatum (Cragin ) 159, 160, 1 7

7

iiabbi Bohm 1.53

gibbosum Hyatt 171-175, 2.9«, 2.<'.«

inscriptum 183

pedernalis Bohm 165

pierdenalc (von Buch) 157,158,165,167,170,175,292

var. commune Hyatt 165-168, 2.94

retardum Hyatt 160. note: -290

roemeri (Cragin) 172, 177

serpentinum (Cragin) 162-164, 167, 171, S'M, SUl

stoUeyi Buhm 157,175,295,300

subjectum Hyatt 58,161,164,168-171,294,296'

uddeni (Cragin) 1.54,1.58, 159-101,175,290

Engonoceratidie 144, 145, 153-187, 193, 243

Erymnoceras 102

Eulophoceras Hyatt 83-85, 100

natalense Hyatt 86-87, S71,

Eulophoeeratidse 24, 83-87

Families, classified list of 15-18

Gabbioceras batesi { Gabb) 102

Genera, classified list of 1.5-18

Pago.

Gerhardtia Hyatt 129, 130, 134, 13.5-136

galeatoides ( Karsten ) 135

galeatus (Karsten) 136

veleziensis Hyatt 136

Glotfoceras aiienuaium Hyatt 151,152

Goniatitinse 21. 74, 102

Heinzia Sayn 101, 116, 117, 122, 128-130, 133, 13.5-137

corioli Nickl^s ". . . 130
heinzi Coquand 130
hispaniea Hyatt 131

matura Hyatt 116, 122, 128, 132-133, SSi

ouachensis (Coquand) ISS
ouachenns Sayn 142

provinclalis (d'Orbigny)... 117, 181-132, 133-136, 2S2,2«4

pulehelliformis Hyatt 131.132

sayni Hyatt 130
Heinziidse 117,128-136

Hemitissotia Peron 36, 36, 38
batnensis Peron 39
cazini Peron 39
ceadouroensis Choffat 40
djelfensis ( Peron) 40, 54

morreni (Coquand) 39, 40

preecipua 41

tissotiteformis Peron .' 40

Heterotissotia Peron 55

neocera tites Peron 55-56

Hoplites '.

101; 130,note; 193

hoplitiformis 131, note

splendens 192, 193

Hoplitida; 105: 131, note; 137,192

Horizons, table of 18

Hyperlioceras discoidum 19

subdiscoidum '. 19

Hystatoceratidse 24, 26, 27

Indoceras Noetling 56

acutodorsatum i
Xoetling) 57

baluchistanense Noetling 56-57

Knemiceras Biihm '26, 30, 145, 192

attenuatum (Hyatt) 33,151,152,256

eompressum Hyatt 1 40-15t), 152, SSI,

var. subcompressum Hyatt 149, 150-151, SSU

gabbi Hyatt 152, 2S«

syriacum (von Buch) 146-149, 150, 2«
uhligi (Choffat) 152

Knemiceratidfe 144-152

Lenticeras Gerhardt 84-85, 103

andii 84-85

Lenticeratidfe 24

Leptocampyli 25

Libycoceras Hyatt 56, 57

ismacle (Zittel) 58

Lophobolites Hyatt 41 , 137, 144

cotteaui (NicklSs) '. 144

Mammitida 24,27; 101, note: 109

Mammitidie 24

Mantelliceras Hyatt 110, 111, 113

couloni (d'Orbigny) 114

domeykanum (Bayleand Coquand) 115

indianense Hyatt 115

mantelli (Sowerby) 111,113,114

picteti Hyatt 114

usbas (Stoliczka) 115

vicinale (Stoliczka) : 115

Mantelliceratida 105

Mantelliceratidffi 10.5-116, 141

Metacanthoplites rhotomagensis (Defrance) 107
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Page.

Metasigaloceras Hyatt 106

rusticum (Sowerby) 106

Metntissotia Hyatt -13, 45, 50, 55

niiresstnsis (Peron ) •»»

I'walcli (vcm Biich) •8,52

f.mineli (Bayle) 45,48

haplophylla (Eedtenbaeher) 48

nodosa Hyatt 40, 47, 48

robini (ThiolliOre) 45, 40-47, IS

slizewiozi (Fallot) 4!)

Metengonoeeras Hyatl 153-155, 1.58, 170, 179-lSO

acutuui H yatt 1S4-185, 187, .W„ SOU

ambigiium Hyatt 183-184, 304

dumbli (Cragin) ISO, 185-187,.%B
iiiseriptum Hyatt 180-183,184,18.'), SO.', S04

Metoicocera.s Hyatt 101, 1 10, 113, 1HH1 7, 129, 1:M

accelemtiim Hyatt 127-128, i>so

gibbosum Hyatt 121-122, 3Si

kanabense Hyatt 2S3

swallovi (Shumarci) 117,

118-121, 122, 123, 134, S7I,, 278, SSS

vvhitei Hyatt 118, 121, 122-127, 128, 27S, -230

Metolcoceratida! 115-128

Mojsisovicsia Steinniann 24-25,26,27,89,90

durfeldi Steinmann 25-26, S5i

MojsisovicsiidEe Hyatt 24

Neolobites Fischer 58, 101, 144, 158, 178

choflati Hyatt 178, .Mi

cnltr. 144

peroni Hyatt 179

vibrayeanus (d'Orbigny) 178, 179

Neumay ria 20

aspidoides 19

discus 19

hochstetteri 19

serrodcns 19

Nicklesia Hyatt 13C, 137, 138, 140

alicantensis Hyatt 138

bortraiidi (NicklOs) 138

(lidayana (d'Orbigny) 131,138

dumasiana (d'Orbigny) 138, 139, 2««

karsteni (Uhlig) 138

lapparenti ( Nicklfes) i38

lenticulata (Hyatt) 138

levyi ( Nickl^s) 138

malladiE (XickWs) 138

moltoi (Xicklis) 138

uolani (XicklSs) 138

pulchella (d'Orbigny) 141

zeilleri (Nickl^s) 138

Odontoceras 105

Olcostephanus 102

Orthoceratites 08

Oxynoticeras 104

hflimjilnnrum. Xcumayr and Uhlig 89-90

Itscadof/ninianum Uhlig 90

Pacliycampyli '25

Pachydiseus 90, 102

Paraleiiticeras Hyatt 84, note; 85

sieversi Gcrhardt 85

Paratissotia Hyatt 41, 45, 50, 55, 143

djeUcnsis 52

ficheuri (Grossouvre) 40,50,51,52

lourneli Grossouvre .52

grosaouvrei (Peron) 49, 50, 54

regularis Hyatt .50, 53-54. -258

serrata (Hyatt) 51-53..>1,;.'.5«

thomasi (Peron) 50

Page.

Pedioceraa Gerhardt 105, IOh

caqucsensis 10"

cundinainarca; Gerhardt 107

ubaquensis 107

Pedioeeratidic 105

Peron iceratidte 24, '27

Phricodoceras 105

Phylloeampyli '25

Phyllooenis 76,88,234

Phylloceratida! 100; 101, note

Placonliceras Meek 20,

22, 94, 140, 145, 153, 155, 176, 185, 188-190, 243, 244

californicum 192, nolc

cnissatuni Hyatt 241

depressum Hyatt 190, 237

ebrayi (de Loriol) 234-235

fallax CtL.stillo and Aguilera 234

/rilnrhi Grossouvre '-40

grossouvrei Hyatt 190, 191, 237-238

guadalupaj (Roemer) 188-191,190.

197-199, '200, 202-204; 206, note; 211, 213, '237, ,«0

incisum Hyatt 238

intercalare Meek 190,

196, '205, 206, 207-21 1, 214-216, 221 , .1S2-3St)

leniiculare Mee^ 71-75,242

Uanlense Whiteaves 127, 1'28

memoria-schloenbaehi Laube and Bruder 236

milleri (Hauer)., 190, 191, '238, 239

newberryi Hyatt 190. 191 , 196, '200, 203-205, 206, SU
orbignyanum (Geinitz) 240

paciflcum 192, note

placenta (Dekay) ; 190; 191, note; 196, 202, 209,

210. 211-214, 215-219, 221-223, 225, 233, '236,530, SS2

placenta var. intercalare Meek 207

planum Hyatt 190, 191, 196, 202-203, 204, 211, SJ«, SIO

polyopsis (Dujardin) 240-241

pseudoplacenta Hyatt 189,190,

190, 214, 216-217, '232, SSS, SkO

var. occidentale Hyatt 21J-220,.?tf

pseudorbignyanum Hyatt 240, 242

requienianum d'Orbigny 236

.sancarlosense Hyatt .... 191,196,200,202,206,211,3JJ,S34

var. pseudosyrtale Hyatt 190,

191, 197, 199, 200-202, S16, SIS

schliiteri Hyatt 236, 280, '241, 242

spillmani Hyatt 233, SU6

stantoni Hyatt 1.S9, 190, 196, 214, 217, 218, 233. 236

var. bolli Hyatt '207,

212, 214-216, '219, 225, 226,«S2-.?3A'

sublilistriatum .1 imbo 242

syrtale (Morton) 22,189-191,

19G, 198, 200, 201, '203, 204, 205-206, 208-213,

215, '217, 220, 221, 232, '233, 236-'239, '242, 50«, S08

var. halei Hyatt 205, 206-207

fijriak var. tjuadratum Grossouvre 237

tanuilicum (Blanford) 236,241-242

telifer (Morton) 233-234

wW^i CbofTat 152,199,2'35

wartlii Kossmat 23.5-236

whitlieldi Hyatt 22,189,190;

191 , note: 196, '208, 209, 211-220, 221-232, 236, S/,1-31,6

var. tuberculatum Hyatt 209, 214, 220, 221, 232

Placenticeratida^ 188-245

Platylenticeras Hyatt -84, note; 85, 88-89, 245

gevrilianmn (d'Orbigny) 84,90

hetcropleurum (Neumayraud Uhlig) 89-90.99,244

pseudograsiauum (Uhlig) 89,90
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34,41

michaleti Peron 41

Polyplectus capellinus 19

discoides 19

Primordialidse 224

Prionotropidae 24, 27

Prolecanites 74

Protengonoeeras Hyatt 20,

153, 157, 158, 179, 181, 186, 188, 189, 192, 198, 204

emarginatum (Cragin) 154, 157, 176

gabbi (BiJhm) 153-156, 176, 2S6

planum Hyatt 156-157, ZSS

Pseiifla.spiaoceras Hyatt 106-107, 116

conciliatum (Stoliczka) 107

crassitesta (Stoliczka) 107

cunlifia (Stoliczka) 107

deciduum Hyatt 107

euomphalum (Sharpe) 107

footeanum ( Stoliczka) 106, 109

schliiteri Hyatt 107

Pseudoceratites, definition of 13

Pseudophyllite.'S Kossmat 25

Pseudotissotia Peron 34, 35-36, 37, 38

barjiiimi Choffat 37

douvillci Peron 38

galliennei (d'Orbigny) 35,36,37,42

vieslei Peron 37

tunisiensis Hyatt 36-37

Pseudotissotiidie Hyatt 24, 34-35

Psiloceras 24, 25

Psiloceratidse 2.')

Psilopulchellia 136, 137, 142, 143

Psilotissotia Hyatt 41, 137, 140, 141, 143
chalmasi (Nick]6s) 143

defforgesl (Nicklfts) 143

haugi (NickKs) 143,144

mariolEE (Nickl^s) 143

reigi (NickU^s) 143

Pulchellia Uhlig 41.

55, 112, 117, 129, 131, 136, 137, 139, 140-142, 144

caicedi ( Kar)*ten ) 130, 135

changarnieri Sayn 142

Columbiana 142

compressisHima (d'Orbigny) 141,142.256"

mrioU Nickli'S 130

defforgesi Nickl^s 143

didayi Gerhardt 136

foiiqiici Nicklfes 139

haugi 143

lirinzi Sayn 130

hettneri 142

karstcni Uhlig 138

kiliani 133, 142

nicklesi Hyatt 142

(iclilerti Nicklos 139

ouachensis Sayn 133, 142

proriiu-iali) d'Orbigny 129, 130, 131, 134

jiutdidla d'Orbigny 138, 140, 141

sauvaijeatii Hermite 139, 140

schlumbergeri Nicklos 142

-selecta Gerhardt 142

stibcaicedi Sayn 1-29, 130

Pulchelliida; 30,101; 104, note: 117,129,136-145

Retardation in development 20-23, 189-190

Roemeroceras Hyatt 26, 30, 36, 112, 145, 192

attenuatum (Hyatt) 33,25!,

dentlculatum 34

Roemeroceras Hyatt—Continued.

gabbi Hyatt 30, 31, 256

subiilaniim Hyatt 34, SSS

syriaciforme Hyatt 30, 3 1-32, 33, 34,37, 25i
Scaphites 189

Schloenbachia 191, 193

Schluetericeras Hyatt 1 10-11

1

laubei Hyatt m
michelobense Ill

nodosoides (Schluter) 110,111

vielbanci (d'Orbigny) 110

Sharpeiceras Hyatt Ill
inconstans (Schluter) 111,112

laticlavium (Sharpe) 111,113

schlueteri Hyatt Ill

Sigaloceras taylori 106

Species, clas.sified list of 15-18

Specific differences, absence of, in Placenticeras 196

Sphenodiscid£e 24, 56-83

Sphenodiscus Meek 39,

54-57, 58, 83, 87, 91-95, 149, 153, ] 60, 1.80, 195, 233

acutodarsatus Noetling 57

acutum 58

beecheri Hyatt 69, 78-82, 264, 270

helvkUrensis var. serpenttnus Cragin ; . . . 162, 164

belviderensis var. uddeni Cragin 159

binckhor.^iti Biihm 58, 82
diuiibli Cragin 185

emariiimilits Cragin 157, 177

ismacUs Zittel 58

konincki Hyatt 82, 276

lenticularis (Owen) 57,

58, 66, 70, 71-75, 77-82, 94, 95, 26S, S70

var. magniflcus 76

var. mississippiensis Hyatt 7 7-78, 80, 81, S70

var. .splendens Hyatt 7 5-7 7, 79, 80, 26S

lobatus ( Tuomey) ... 65, 66-70, 71, 76, 76, 80, 82, sei, 266, i'O

pleurisepta (Conrad) 57,

58, 50-65, 70, 71, 75, 82, 2SS, S60. 262, 264

requieni Grossouvre 100

roemeri Cragin .'. . . 177

rutoti Grossonvre 83

Siva (Forbes) 83

stantoni Hyatt 70-71, 81, 262, 264

ubagshi Grossonvre 82, 83

Stepheoceras 102

Stepheoceratidse 102

Steuroceras Cossman 105

Stoliezkaia 104, note; 137, 140, 141

tetragona Neumayr 141

Styracoceras Hyatt 83, 88, 244

balduri (Keyserling) 89, 244-245

Subpulchellia Hyatt 136, 137, 130-140

cast.llan.n-i- Hy;Ut 140,2*6

kl.'

ehl^ 139

sauvageaui (Hermite) 139,140

Subtissotia Hyatt 38, 42, 43, 45

africana (Peron) 44

inflata (Peron) 43, 45

intermedia (Peron) 43-44,45

peroni Hyatt 44

Tachygenesis . . .

.

'. 22, 23

Tegoceras Hyatt 83,84

mosense 84, 87

Terminology employed 11-14

Tissotia Douvill« 32, 35, 36, 38, 41 , 42, 45, 55, 104, 178
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Tissotiii DonviUO—Conliimod. Page.

a/rkana Peron -14

auressc-nsif Peron 49

cossoni Peron o4-5ft

(fjcffcin<iH Peron ,40

rwahli i VDM Bueh ) ; 44, 45, 46, 48

fif'heuri ( Jrossouvre 51

/fiiinidi Peron 36, 45, 49

globosa Hyatt 55

f/ros80uvni Peron 50

haplopliyUa Grossouvre 47, 48

Isevigata 44

rnbini Grossouvre 4'I,46

Tissutiii Dimvilk—Continued. Piige.

serrativ 192

slizcwiczi Grossouvre 49

thomaei Peron 50, 65

tissoti(Baylu) 35,36,42,43,52

Tissotiida; Hyatt 24, 26, 30, 34, 35, 41-56, 84

Tolypeecras Hyatt 101, note; 103-104

marcousaniim 103-104

Traneceras -5

Vascoceras Chofint 101- 10'.'

hartti (Hyatt) W3.:'S0

subconciliatum Chollat 101

o
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