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HIMALAYITES, Uhlig!

Amidst the a.mmonitesﬁof the Spiti fauna, a well-d'eﬁned group of closely allll:‘.l
gpecies 18 constituted by Ammonites Seidelr, Amm. hyphasis, Amm. umbo apd some o; ‘r
forms. With his usual perspicacity, F. Stoliczka had.already .recogmsed the (,<:.’
relationship of these forms ; but whilst, in accordance w1'th the views prevalent at 15
time, he included them all within the narrow limits of a single sI.)ecles—.-Amm. hyfpha.sza
Blanford—they constitute, for us, a new _genus, HIMALAYITES, ID cluding the following
species from the Spiti Shales :—

Himalayites Seideli Oppel sp.
kutianus n, sp.
Schlagintweits n. sp. L

" n. sp. indet.

. Hollardi n. sp.

’ ventricosus n. sp. ¢

. Stoliczkaz n. sp.

» umbo Strachey-Blanford.
» depressus n. sp.

» kyphasts Blanford sp. /
' n. sp. indet. /

» hoplitiformis n. sp. /

All the species of Himalayites are characterised by a widely umbilicated shell con-
sisting of rounded, frequently broadly depressed, and only slightly overlapping volutions.
The mode of coiling, particularly that of H. Seideli, recalls the genus Lytoceras; the
umbilical wall of all the species is rounded and slopes down rather obliquely towards
the umbilicus ; in the adolescent and full-grown stages the height of the volutions is in-
variably less than their breadth.

In the adolescent and adult stages the sculpture possesses a very characteristic
feature : at about half the height of the flanks, individual ribs swell up into strong knobs
from which originate bundles of three to five branch-ribs. Between each two successive
tubercle-bearing ribs there are intercalated from one to three simple ribs. In the major-
ity of forms main and branch-ribs are disposed radially and take a straight course ; it is
only in isolated species that the ribs areslightly deflected forward orshow a slight sigmoi-
dal curvature. On the other hand, the branch-ribs exhibit a fan-like disposition, the
anterior ribs of each bundle being deflected forward, whilst the posterior ones assume
a radial direction or even a slight backward inclination. The ribs extend across the
ventral face forming transverse or slightly arched, prominent ridges. Along the median
line they are slightly, although usually only just perceptibly, reduced ; this reduction

1 P'agos 1 to 133 of Professor Uhlig’s Memoir» originally written in German, have been translated into

English by Mr. L. L. Belinfante. The English translation of the remainder is from a rough draft by Professor
P, Briihl, carefully rovised and largely re-written by Mr. E. Vredenburg,
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T]%e s.uture hne]cqnil:s and three smaller auxiliary lobes “Vhlch !attel" l‘aplfllﬁ’
nivo-p.rlncl.pal l.ateraTl: oxtemal auxiliary lobes considered 1n conjunction 'V\.YIth
.dnmnl.sh in Slze.-i]j 1 lc;bes constitute together one slightly depressed -umbilical
three mtemaL auz-e Z;in der : the saddles are broader than the lobes and they are to a
lobe.‘ The lo is a;ﬂsm- cted ’by secondary lobes and lateral branchlets of lateral
varymgTZteEr;tclateral lobe is nearly as long as, ot only a little shorter than,

| lobe: the second lateral lobe is much shorter and usually disposed
2 ’ level as the second

lobes.

the extern
onbliquely. The. umbilical lobe is situated at about the same

_ The antisiphonal lobe is as long as the first lateral or somewhat shorter.
l[ilte:lriouTs forms, :I;s for instance in H. Seideli, H. Holland: (plate XXXIX, fig. 1 ¢).
the two main saddles are subsymmetrically divided, each by a long and slender
secondary lobe; in H. ventricosus (plate XXXVIII, fig. 4) two nearly equal second-
ary lobes cut into the lateral saddle; and in H. depressus the external saddle is
incised by three slender secondary lobes of equal length. Hence it is principally
the two principal saddles, and only to a lesser extent the lobes, which supply the

specific differences of the suture line.
The relative length of the body chamber and the shape of the aperture arc

unknown.

In order to arrive at a clear understanding of the genus Himalayites, a study
of the individual ontogeny is of particular lmportance. As far as the shape of
the shell is concerned, there exists a tendency towards a relative increase In the
thickness with increasing age.

Whilst in many other genera, or sub-genera, such as Stephanoceras, Sphe-
rocetas, MagrOCephalz.tes, Spiticeras, Reineckia, the inner whorls are- compartatively
thick, growing relatively higher later and becoming still narrower in full-grown
aged specimens, the opposite tendency is observable in the present genus. This
is mos;lt tp;}cj;n}(;unced 0 Himalayites ventricosys, Here the inner volutions are
somewha er th i
In other s eg' an bf?ad, but the whorls soop become hroader than bigh.

pecies the volutions are at first g high as th e 1
on they inor ] g ey are broad, but further
Yy 1ncrease more and more ip breadth. The j . )
- ¢ 1nnermost volutions of several

species D it i S
Spectes are not knmown ; it g, however, possible to ascertain that growth in thick-
t the body-chamber does not

ledge of the foremost part iAlthough, 2 already mentioned, we have no know-
: Part ol the body-chamber and consequently are unable to

ascertain whether after a)j 4 contraction of the Cross-section may not take ol
no e place
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there, we are certainly in a position to declare that the predominant increase in
the thickness of the volutions characterises the main phase of ontog
ment.

Simultaneously with the changes in the cross
occur changes in the ornamentation.

enic develop-

-scction of the volutions there

The innermost volutions do not yet possess
the sculpture described above, but are ornamented with fine and sharp ribs

which run for some distance across the flank; either in a radial direction with a
slight anterior defl:ction, or else in a somewhat sigmoidal curve, and which, after
having formed a swelling, split up into two branch-ribs which terminate each in
a fine, pointed, small tubercle on either side of a sharp median ventral groove.
At this stage the sculpture recalls that of Parkinsonic as well as the immature
forms of the group of Hoplites Callisto and Hoplites Wallichi. As the shell grows
in size, the ribs. become gradually differentiated into tuberculiferous ribs and simple
non-tuberculate ridges. The point at which the ribs divide and which in the
immature stage is situated near the external margin of the volution shifts its
position to about the middle of the flanks, and the knots at the point of bifurcation
increase very rapidly in size. In the full-grown stage the tubercle-bearing ribs are
somewhat stronger than the non-tuberculate ones. It is only when two ribs unite
to form a tubercle that this strengthening of the ribs does not take place. The
median furrow of the immature stage is soon lost; when the diameter has
reached 25 to 35 mm., the ribs, where they cross the median line of the ventral
face, are intersected by a very shallow groove or only slightly reduced, and
finally only a trace of this reduction remains visible.

This course of development is followed by diflerent species to a different extent and
is passed through more or less rapidly or slowly. Him. hyphasis Blanford (non
Stoliczka) represents a primitive type: it is a small species with relatively high
volutions in which development proceeds up to the differentiation into tuberculate
and non-tuberculate ribs, but does not reach the stage where trichotomy of the ribs
sets in. Only in one place does a specimen show trifurcation of a costa, and
tubercle formation is yet little pronounced. Whilst, therefore, Him. hyphasis
proceeds only slightly beyond the Parkinsonia stage and retains its primitive
features ncarly throughout life, the opposite is the case with Hum. Stoliczkai: here
the Parkinsonia stage is rapidly traversed; already at an early age tubercles
make their appearance at the branching-points of the ribs, and trichotomy sets
in as soop as the diameter has reached 15 mm. With a diameter of 42 mm. the
same species exhibits a division of a rib into five branch-ribs. When of a diameter
of 356 mm. Him. veniricosus is yet in the Parkinsonia stage, but suddenly and
practically without passing through a transitional stage it develops. strong t1.1berc!e.s
and the breadth of its volutions increases at a rapid rate. In Him. Schlagintweiti,
also, the Parkinsonia stage is only abandoned when the diameter has reached 43
mm., but with a diameter of 29 mm. isolated trichotomous ribs already make
their appearance. Him. kutianus is yet in the Parkinsonia stage when measur%ng
22 to 30 mm. in diameter, but at 35 to 40 mm. it develops a sculpture which

corresponds approximately to the developmental phase of Him. hyphasis ; it is only
B2
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136 o than 40 mm. that the typical Himalayites

, the diameter attains mor

wher _
establishes itself.

sculpture

In Himalayues
whilst it is least in Him.
what apart from the majority 9f th'e ;
characteristic cross-section and 1S sigmol

ic even on the body-chamber. N
duhoqt;?();:nus Himalayites forms 2 sharply defined group of the Spiti fauna,

ithout transition to any inter-related and similarly constructed forms. \\’(.3 canx}ot,
;uil (: recognise in the adult stage a considerable resemblance to certain Rein-
aill to rec _ ) . .

eckias, especially to Reineckia Brancoi Stelnm., 38 well as to cer'ta.m forms which
have been hith(;rto looked upon as members of the genus Hoplites, such as Hop.

microcanthus and Hop. Somerings Oppel. - mature forms, on the other hand,

The m
recall the species of Hoplites which constitu

te the Wallichi group, further those
Parkinsonias which are more closely related to the Reineckias, and perhaps also
ventral furrow,

such as Perisph. Mérickeanus

the species of Perisphinctes with : : :
Oppel. Hence we have to look especially to Reineckia and Hoplites for points

of contact with the new genus Himalaystes.
The affinities of the latter to the Wallichi group are confined to certain

resemblances between their respective immature stages: in both groups the
innermost volutions are ornamented with fine ribs which are slightly sigmoidal ;
they are branched close to the ventral margin and interrupted on the ventral
face. But the fully grown forms are quite different : in the Wallichi group, the ribs

hibit a strong sigmoidal curvature, no differentiation is observable into
d no real tubercles or still less thorns

i hes its maximum
-Lpess of the volutions reaches m ’
e e s , and Him. Schlagintwertr. Some-

: m. Seidelt L
hyphasis, Hom n. hoplitiformis with its

forms stands Hv .
dal ribs part of which are still merely

always ex
tuberculiferous and non-tuberculate ribs, an
are developed at the branching-points of the ribs, and one merely notices some

swellings drawn out lengthwise along the ribs. The ventral furrow is broader than in
Himalayites and remains distinct even in the largest-sized specimens. The suture-
line possesses broad and stout lobal phylla which contrast vividly with the slender
lobes of Himalayites. Hence, notwithstanding the resemblance between the im-
mature forms, the great difference in the sum total of the development during
the later stages prevents us from considering their relationship to be close enough
for including them under the same generic designation. Although we cannot bit
concede t.hat a certain degree of relationship actually exists, we have nevertheless
to <.ieffal with two widely divergent branches; and the superficial resemblance which
individual stouter representatives of the Wallichi egrou h n’ o
didomus and Hopl. rotundatus, exhibit with Himala gtr dp’ ey e ot
s & case of camvorgence Yules depressus must be regarded
Similar is the relationshi '
Oppel and Hogpl. Sémmeringliu%p?elOzgezveﬁozlsuets gloups, such as {IOPL Theodory
a ventral furrow. Although the immature for0 " omme ; f' Ferisplincles with
ms may exhibit a certain degree

f
of resemblance, the later course of development differs greatly in Hoplites as
s a

well as n Perisphinctes. Hopls i '
. cles. Hoplites again
a tusion of the ribs along the umbgilical hom @ pronounced tendency towards

suture and towards the formation of
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umbilical tubercles as well as prominent external nodes. The ribs are always
sigmoidally curved or deflected forward ; one scarcely ever observes more than two
branch-ribs originating from one and the same tubercle. The whole of these
characters together with the strong ventral furrow impart to Hoplites an aspect
so fundamentally different from that of Himalayites that a separation of Hima-
layites irom the typical Hoplites becomes unavoidable. The difference between
the two is not only a difference in single, isolated characters, but a difference
In the impression which cach of them produces as a whole.

It is exactly in this respect that the genus Himalayites forcibly recalls
the anceps-group of Reineckia, more especially Reineckia Brancoi Steinm. and
Reineckia anceps carinata Quenst. The ribs of these ammonites have the same
radial disposition as those of Himalayites; there is a great similarity of form,
size, disposition, and number of tubercles, and, as regards especially the form and
disposition of the bundles of branch-ribs, there is so striking an agreement between
Reineckia and Himalayites that the probability of the existence of a closer relation-
ship between these two form-groups has to be seriously taken into cornsideration.

The generic name Reineckia was first introduced by Bayle.! Although this
Investigator did not furnish a detailed description of the genus, his choice
of types proves clearly that by Reineckia he understood the group of Ammonites
anceps in its wider conception. . Steinmann was the first who actually established
the genus Reineckia in that sense.?

Steinmann® distinguished two main sub-divisions—the series of Reineckia anceps
and that of Reineckia Greppini. 1n the forms which constitute the latter group
the cross-section of the volutions is already higher than broad at an early stage,
the tubercles approach the umbilical suture, become feebler or may even dis-
appear entirely.  The forms of this series already acquire during the middle stages
of development certain characters which fail to suggest a close relationship with
the cycle of Himalayites.

The two species of Reineckia referred to above—R. Brancot and R. anceps
carinala—which so closely resemble Himalayites, belong to the anceps-group of
Steinmann. Of the members of that group it is probably only the two just
mentioned by name which possess such a striking resemblance with Himalayites.
The majority of the forms appear to differ appreciably. For instance, intercalary
ribs are usually entirely absent. The tubercles are feebler, more numerous and
placed closer to the ,umbilical suture, and the ribs are more delicate. Further
one observes numerous deep constrictions not known to exist in Himalayites, and
the ventral furrow is retained even at the full-grown stage. The suture d.flers

1 Explication do In Carte Géol, de Franoe, 1V, pl. LVI,

2 Stoucr, in his monograph on the Tithonion of Argentina, hes considerably extended the confines of
the genus Resneckia by tho addition of numerous forms, The forms in question being, however, evidently
of considerable diversity, it scenfs advisablo to adhero to the original concoption of the genus, at least for
the prosent, (Paldontol. Abhandlungen, V1I, Heft 3.)

3 Zur Kenntnias dor Juraformation von Caracoles (Bolivia). Neues Jahrbuch [, Yineralogie, oto,,
supplementary volumo I (1881), p. 283.
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i finally considera Lle differ-
wm the feebler development of the second lateral lobe. I A

amows exist as rogards the mode of growth of the shell. o \ through a
Acconding to Steinmann the immature shdlls of Reineckia pas

““ Coronati ” stage which is said to be pcrmanent amongst the membcrs. of tlfe

v ) ] Lably mcans that the volutions are
Ak Nm:, “'h;ﬂ tfl;)"-gn;'v;qt;)u? h]nsotproonl_y 1);1 the immature, but also in the

1 uberculiferous, ;

xl‘::ir:\;hf:&gb:: ;‘.;w development  of Hz'm‘alag/z'lcs, hf)wcver. tall() 3 d.lfecl)‘z;lf
course : it is precisely in youth that the voluticns are lngh.er tkan roa Ifln' n])'
later that they become broader than high. Further, individual specics sho“ 01-)
a slight tendency towards the development of the tubercles du'nng the earlelr
stages ; and although we are ignorant of the. developm.ental history of severa
species of Himalayites, yet we know with certmn?y t.hat in some of the species
of this genus the development follows a course which is not in satisfactory agree-
ment with that taken by genuine Reineckias.

These facts render the gemeric umion of Himalayites with Reineckia a matter
of doubtful policy notwithstanding the great resemblance of the species of Him-
lagites to Reineckia Brancoi. Since therefore the direct fusion of our group with
the genus Hoplites is shown to be 1mposs ble, the establishment of a new genus
Himalayites appears to be completely justified. _

It only remains for us to decide what branch of the Ammonoids is the one
to which the new genus should be attached. Are we to consider our genus to
represent the continuation of the developmental serics of Reineckia, or are we to
conceive it to be a branch grown out of the Hoplites-stock ?

We are not at present in possession of sufficient material to satisfactorily
answer that question. We_have to be content with stating that the early stages

In favour of the former alternative we may point to similarity in the features
YFhlch the two form-groupe present in their totality. In this respect we must not
forget that certain characters which distinguish the various forms of Himalayites

fac.t that as regards the ventral furrow and the constrictions, even glo Ly
a.lhed. forms may  differ considerably.  The Immature stagejof Himal e
with its sculpture 'which recalls  Parkinsonig does not preclude the ZSSZZ:::
for the Reineckias of the
to Parkinsonsa, The only argu-
union of Reineckig and Himg-
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It 1 especially Quenstedt as well ag Oppel who have described forms irom
the lower and middle Malm—forms like Amm. anceps albus Quenst., Amm. bifur-
catus Quenst., Amm. bifurcatus pinguis Quenst., Amm. stephanoides Oppel— whick
appear to belong to the form-cycle of Reineckic and which, if better known and
better appreciated, will probably establish the close connection between the Callovian
and Tithonian forms. It must, however, be left to future investigations to gather

suflicient material for the purpose of solving the problem of the natural affinities
of the genus Humalayites. ;

The genus Himalayites does not appear to be well represented in Kurope.
The small number of species belonging to this genus described irom that continent
constitute forms isolated to such an extent that it was impossible to sufficiently
estimate their importance.

Zittel described under the name of Ammonites cf. athleta a form from the Tithonian
of Stramberg which appears to belong with certainty to Himalayites. Later on
W. Kilian upited this form with a species from Andalusia under the name of
Peltoceras Cartazari. Himalayites Cartazari is exceedingly near Himalayites Stolicz-
kaz n. sp. (Amm. _hyphasis Stol., mon Blanf.) and occurs not only at Fuente de
los Frailes in Andalusia, but according to Retowsky, also at Theodosia in the
Crimea and, on the authdrity of Kiban, in the south of France. In the
region including Southern France, Andalusia, and North Africa the genus Hima-
layies appears to be comparatively well developed; for in Andalusia there is
found, bewides Amm. Cartazari, a second species which Kilian has described under
the name of Hoplites Malbosy (non Amm. Malbost Pict.). Furtber, the forms
described by Pomel from Lamoriciére in Algeria as Amm. Breveti, Amm. Aulisue
and Amm. kasdensis appear to belong to Himalayites. Finally we have to add
Amm. microcanthus Opp. Although this species is usually placed in the genus
Hoplites its essential characteristics are those of a Humalayiles and not those of a
Hoplites. This is especially true of that species from Stramberg which Zittel has
figured in his monograph on the Cephalopods of the *° Strambe.rger Schichten *’
(pl. 17, fig. 3), and holds good also with respect to the form described and figured
by F. Roman (in “ Recherches stratigr. et pal. sur le Bas Languedoc,” Annoles
de UUniversité de Lyon, Paris, 1897, pl. I, fig. 10, p. 284). Hunalayites micrq-
canthus is widely distributed in the Tithonian of the Medjterranean. Region. 'lt
occurs not only at Stramberg and in the Bas Languedoc, but also in Andalusia,
the Tirol, the Veronesian, near Sisteron, at the Montagne de Lure, .and at
Chomerac. Larger speciinens of H. maicrocanthus exhibit, accordi.ng to. lettel, a
development which differs not inconsiderably from that of the Himalayites (_’f the
Spiti Shales. It may- be surmised that H. microcanthus represents.a .parhcular_.
independent mutational tendency of Himalayites, a tendency the mgmﬁcance of
which it is not at prezent possible to grasp completely. Some species from the
Tithonian of Argeotina which Steuer bas desc_ribec.l under the gereric .name.of
Reineckia appear to be limked-to. the mautational series re.presented .hy Hz-ma_layztf,s
microcanthus. Whether some other spécies from Argentina, especially Reineckia
egregia Steuer, R. Steinmanne Steuer, _and _R. latior Steuer, are more closelv
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related to the Himalayutes of the
material from tha

Spiti Shales can only be decided after a fresh

inatl country.!
examination of the t country

HIMALAYITES SEIDELL Oppel sp-

(Plate XXXIX, fig.2a,b; Plate XL, fig. 1.)
ontologische Mittheilungen, 1v, Pl 80, fig. 3 a, b, p. 283,

e species of Himalayites with H. Seidels,
ticularly well marked in

1365. Ammonites Seideli Oppel, Palae

We commence the description of th

because the diagnostic characters of the genus are par

\ the present species.

H. Seideli 1s distinguishe(i_ by rounded volutions which at the anterior end

are only slightly thicker thari high. The volutions embrace one another to
such a slight extent that Oppel was able to compare the mode of involution
of this species with that of the “ Fimbriati.” Umbilicus wide; flanks and umbi-
lical wall rounded; shell with strongly developed sculpture. One to three
non-tuberculate roundish ribs are intercalated between the tubercle-bearing ribs
the mumber of which amounts to twelve on the last volution of Oppel’s speci-
men. . The tubercles are situated near the middle of the flanks and are very
strong or even exceedingly stout, as in the specimen depicted in figure 1 of
plate XL. One of the specimens, which is partly imbedded in the rocky matrix,
enables us to ascertain that the coarse tubercles were originally produced into
acute spines after the same manner as in the original type specimen figure
by Oppel. . The tuberculate ribs are somewhat stronger than the non-tuberculate
ones, e§pe01auy on the most anterior portion of the shell. Here and there two
main ribs un#;e in a tubercle. On the last volution there originate three or
iclyltr branch-ribs from each .tubercle. The ribs are strongly developed where
y cross the external margin; here they form an arch which is slightly con-
vex toward§ the front, ax.ld it is onl.y at the mesal line that a slight reduction is
just perceptible. On t.he inner volutions the tubercles are rather feebly developed
and are placed at a slightly higher level. P
1obes’.rheTT£ tgis:u:;:eia;xlhc:litzsreméirkably ‘oog, slender and copiously branched
lobe is shorter anl lo ot as long as the external lobe; the second lateral
only slightly oblique. The saddles are stronsl ini
and they are encroached upon by long secondary lo; - strongly laciniated,
y lobes and the lateral branches

of the main-lobes. The external
. as “well-ag :
each only a single secondary lobe. #hras the first lateral saddle possesses

Two forms very closely related to
those from the Spitj S
Islands Ly G. Bochm under the wames of Himalgyite TP i
Supplement IV, 1904, p, 38), [E, V) yites Treubs

rave been desoribed from the
H ¢ Sula
end "Im, Nederburghs (Palaeontographics,
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Besides Oppel’s type specimen we place here two specimens from .Lochambel-
kichak which differ in some subordinate characters from the type, but not to
such an extent that they could be looked upon as distinct species. We must,
however, keep in view the possibility of a richer and better preserved material

supplying us with new and distinct characters which may necessitate the separa-
tion of these forms as good species. The last volution of the specimen depicted

in figure 1 of plate 39 is exactly as high as broad ; the specimen is consequently
somewhat flatter than Oppel’s type. Further, the intercalated ribs run a some-
what less straight course and show a certain tendency towards uniting with

neighbouring tubercles or at least towards approaching the latter. As far as

can be made out, the lobes are copiously branched. The second specimen (plate

XL, fig. 1 a—d) approaches the type by reason of its greater thickness, but
differs owing to the ribs being more densely crowded and the cross-section ap-
parently more rectangular. This rectangular form of the cross-section comes,
however, into evidence only where the left flank shows signs of being injured
so that the discrepancy in the shape of the cross-section as well as the flatten-
ing of the left flank are most probably to be ascribed to the injury referred to.
Closest allied to H. Seidels are H. kutianus, H. Schlagintweiti and H. Stolicz-
The distinguishing characters are enumerated in the descriptions of these
species. A striking resemblance to Himalayites Seideli is exhibited by Reineckia
Brancot Steinmann from the Callovian of Caracoles. As far as can be judged
from the figure of R. Brancoi, the broad ventral furrow and the less frequent
appearance of intermediate ribs in R. Brancoi are the only characters which
render possible a discrimination of the latter species from H. Seidelr. But it
is very probable that differences exist in the structure of the suture and the
development of the inner volutions, differences the significance of which it is at
present impossible to gauge, since Reineckia Brancoi is not sufficiently well known

in those respects.

As already noticed by Steuer, the characters of H. Seidels taken in their
totality recall Reineckia egregia Steuer from the Tithonian of Argentine. The
absence of intermediate ribs, the presence of isolated umbilical tubercles and
the greater number of tubercles on the flanks of Reineckia egregia render its

W@pgﬁi@n fromyH. Seideli an easy task. Whether Ammonites egreqius has
e proper place wmgflimalayites cannot be determined with certairty.
cdlillce specimens from Spiti under Ammonites Seidels, but in

reality only two appear to belong there. Two specimens are from Lochambel-
kichak (Coll. Diener-Griesbach).

kaz.

~
/ .. HIMALAYITES KUTIANUS,D. Sp.

Of this species, which is closely related to H. Seidelr Oppel, yet sPef:iﬁcaHy
distinct from it, only a fragment is at our disposal.  But exbibiting, as it does,
c
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o sufficiently clearly, the latter can be employed

142

the most important character :
18 : W specles .
for the establishment of a new sp " hich part of e Tiv

. X o
The diameter of the specimen, ]
t have been 84 mm. approximately, W e e
’ Measured between the

umbilicus must have been about 385 nflmt.he interior end and the breadth
. on is 24 mm. at the

JJes the height of volution 18 attened on the
;3 mm ’I{"he outer volution is strongly depressed and lileeilowwrds the
external margin; the flanks are rounded and have la Ste-(ilpdlS (ﬂ the volution
) St . . e °

o . : lies at about the mi ;
umbilicus. The maximum thickness and the umbilical wall is

ing-chamber is pre-
hilst the width of

served, appears to

t 1 .0 has somewhat flatter flanks : .
e o toward The height of volution 1s here

the umbilicus. _ :
the breadth, and the same proportion of

less steeply inclined towards
he rule with the third-inner

as great or nearly as great as
volution-height to breadth seems to have been t

volution. o .
n the sculpture consists of strong main-ribs which swell

On the outer volutio . :
out into stout tubercles at the middle of the flanks and give rise to three s<.econd-
ary ribs, and of one or two simple intercalary ribs. On the umbilical region of

the flanks the ribs are disposed radially, whilst on the outer part they are

slightly inclined forward; on the ventral face they form an arch which 1is

slightly convex anteriorly. On the next-inner volution the tubercles are de-
veloped comparatively feebly; similarly to what is observed in the case of H.

hyphasis Blanford, in the majority of instances only two secondary ribs origindte
in each tubercle. On the third-inner volution, at a diameter of about 20 mm.
the difference between main-ribs and intercalary ribs disappear. All the ribs are
here bifurcate after the manner of Parkinsonia, and the point of bifurcation is
marked by a slight swelling. At the same stage the ventral furrow is very
distinct and deep and the ribs terminate against it suddenly with a slight swell-
ing. 01.1 the next volution the ventral furrow grows gradually more and more
feeble Ymh the result that. it is indicated on the body-chamber only by a slight
weakening of the strong ribs and almost entirely disappears at the anterior end
. Of the suture-line only the two lateral lobes, the aﬁxﬂiary lIobes and or:
tions of the dorsal lobes are known. The first latera] lobe is rather long soile-
e -—- .hat of H. S-del,, but d’s'inctly broader an s
Izterzl s.ddle is sy~wetrically " vi‘ed by one ‘arge and
lobes. The inner half of the later 1 __d_.le roj.cts
second I~teral lob- - somewha sma er thalf tli; fir :e{(’n
The length of the body-chamber apg th ° a..teral.
Himalayites kutianys has broad ol merem arc not known.
than H. Seideli, but the volutions earrea;ld e gy depressed. volutions
and H. Hollandi, The sculpture recalls viii:l br:l?d o thO.Se 'Of . depressus
of H. kutianus and H. Seidli i precluded by the. grorpr oo DUt the union
Y the greater thickness of the volu-

tions of the former apg :
more e .
suture lipe, *pecially by the much simpler structure of jts
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H. kutianus has been reported from the Upper and Middle Spiti Bhales
near Kut1 (Coll. Krafit).

4
’

HIMALAYITES SCHLAGINTWEITI. n. 8p.

P
1865. Ammonites Seideli, Oppel (pars), Palaontologische Mittheilungen IV, p, 283.

Dimensions :—
Diamecter . . . . 51 mm.
Thickness at the tubercles . . 235 ,,
Thickness between the tubercles . . . . .20
Height of the last volution above the umbilical suture . . . .19,
Width of umbilicus . . . . . . . . . - .19,

The specimen on which the present species is founded and which, unfortun-
ately is rather small, was referred by Oppel to Ammonites Seideli, but to all
appearance represents an independent species which differs from H. Seidel by
its much narrower umbilicus, a more rapid increase in size, and volutions which
are less rounded, but which are higher and somewhat more flattened on the
flanks and ventral face. From the tubercles radiate outwards three to four
secondary ribs which are somewhat more strongly inclined forward than in H.
Seideli.  The intercalary ridges which occur between the tuberculiferous ribs
are partly simple, partly divided into two subsidiary ribs. Along the median
line of the external margin a slight weakening of the ribs is noticeable. The
specimen is chambered up to its anterior extremity, but the septal sutures are
unfortunately not visible.

Closely allied to H. Schlagintweiti appears to be a form from the Tithonian
of Cabra which W. Kilian! has described under the name of Hoplites Malbosi
Pictet. In both species the volutions are rather slender, and the umbilicus s
comparatively narrow; but the intercalary ribs of the Andalusian species are
much more numerous than those of our species, so that the two are not likely
to be specifically identical.

The specimen is from Spiti and is preserved in the Palmontological State
Collection in Munich.

‘ HimaLAYITES, sp. ind.

A specimen from Kuti which measures 60 mm. and is somewhat distorted
by compression (Coll. F. H. Smith) represents a new species, but is too badly
preserved for accurate definition. The shape of the volutions and the sculpture
are similar to those of H. Seidels, but it differs by its decidedly narrower
umbilicus. We have to content ourselves with this short notice and postpone

the characterization of the new species to a time when new finds have been
made.

1 Mission d’Andalousie, pl. XXXII, fig. 4, p. 670.
c 2
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Hinarayites HOLLANDI, n. 8P

{ (Plate XXXIX, fig. 1 a—d.)
but which is unfortunately

The species which we are about to describe, . .
I other species of Hima-

represented only by an incomplete specimen, exceeds al

layites by its size and by the width of its umbilicus. Although the available half of
\ ‘ : the specimen nevertheless

a volution is chambered right up to its extremity,
thstanding the absence of

attains & diameter of approximately 125 mm. notwi
at least the whole of its body-chamber. In the stage represented by the

specimen the width of umbilicus is about 63 mm. The volutions are .broader
than high; at the middle part of the available fragment of a volution the
breadth measured across the tubercles 1s 43 mm. the height 29 mm.

The ornamentation consists of somewhat stronger tuberculiferous main-ribs
and weaker intercalary ribs At the posterior end of the preserved fragment
two to three intercalary ribs are inserted between each two successive main-Tibs;
on the anterior portion of the fregment two ribs unite in a tubercle, and conse-
quently the intercalary ribs disappear here or are at least not clearly indivi-
dualised. The blunt, strong tubercles are situated at about half the height of
the volution; from each tubercle originate three branch-ribs. On the external
margin the strong ribs form a shallow arch with slight convexity bulging forward,
agd along thfr pedian line they are scarcely weakened. In contradistinction
mth.the majority of. the other species, which are distinguished by their very
prominent and .sh.a.rp ribs, the ribs of the present species are broad and roundish-
flat and are distinctly deflected forward.

The body-ch.a.mb.er and the inner volutions are not known.

The suture-line is characterised by its promounced laciniation and the com-
paratively narrow and short lobes and saddles. The first lateral lobe 1i
as tl(lie el;xtliernzil lobe ; the second lateral lobe is only slightly shorter :ntlis :St ls_iig
posed obhquely. The auxiliary lobes constitute a shallow umbilical "
extends backwards to the sa ical lobe “which
lobe is somewhat shorter thlelmlxtl3 lizelseatl:inzhela::::l!l? I:ateral. the antisiphonal
body and short and small sub-symmetrically di ‘;e- It possesses a slender
antisiphonal lobe is sucomsded by hes. o g; aspl?;e lateral bra..nchlets. The
sub-symmetrically to the outer auxiliary lob ll:m 21y lobes, which correspond
the latter. Y €s, but are somewhat smaller than

LOllg, narrow, non-de
and first lateral eadde. iﬁszt:tosec:;?ryhjlobes subdi.vide each of the-external
by still smaller subsidiary lobes.p Thwtch are again cut intS on either side
regular sub-symmetrica] structure which i‘: eWOh main saddles acquire thereby a

Irfp asized by the fact that the points

uter lateral branches of



HIMALAYITES. 145

and constriction of the saddle. The septa succeed each other 80 clowly
that the whole shell appears to be covered with the sutural patterns.

Humalayites Hollandi cannot be confounded with any of the known species
of our genus. H. Seideli has much higher volutions, finer ribs which are less
distinctly deflected forward, weaker intercalary ribs and much longer lobe-bodies.
H. depressus differs from the present species by its much broader and lower
volutions, more acute ribs which are not deflected forward, less numerous inter-
calary ribs and the characters of the suture-line, which differs especially by its
broad external saddle cut into by three secondary lobes of equal length. Hima-
layites kutianus is distinguished by the much simpler structure of its suture-line
and by its sharper, not forwardly inclined ribs.

Hvmalayites Holland? has been found in Spiti.

<!
7 HIMALAYITES VENTRICOSUS, n. sp.

(Plate XXXVIII, fig. 4 a—d.)

Dimensions :—

Diameter . . 54 mm,
Width of umbilicus . . . . . 235 ,,
Thickness measured between the tubercles . . . . . . . 24 ”
Height of the last volution . . . . . . . . . . 19-8
Thickness of the penultimate volution . . . . . . . .11 ”
Height of the penultimate volution . . . . . . . .12

The inner volutions have flat flanks which descend by a rounded umbilical
wall to the umbilicus and which pass outwards into the flattened ventral face.
The height of these volutions 1s somewhat greater than their breadth. The
flanks of the last volution become gradually rounder and increase so rapidly
in breadth that at the commencement of the body-chamber the breadth of the
volution noticeably exceeds its height. This rapid rate of increase in the thick-
ness of the last volution in contradistinction to the flat and relatively high
volutions which form the inner portion of the shell gives to Himalayites ventri-
cosus a striking and remarkable appearance.

The ornamentation of the inner volutions consists of fine, subsigmoidal ribs
slightly deflected forward which on the outer part of the flanks sPli.t up into
two secondary ribs; only a few of the ribs appear to remain undivided. On
the inner volutions the point of bifurcation is scarcely thickened, and with con-
tinued growth it approaches more and more the middle of the. ﬂ.anks. It is
only just before the commencement of the body-chamber .that .dlstmc.t tuber.cles
arise from the point of bifurcation of the ribs, these swellings increasing rapidly
in size  From the tubercles start three to four branch-ribs, and two to four
long intercalary ribs are inserted between each two_successive main-ribs.  On
the external margin the ribs form a very gentle anteriorly convex 31'01.1. At the
commencement of the last volution the median interruption of the ribs on the
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external margin is still quite pronounced; and although it. becomes ieS:h dJSttl}I:Ct
as growth proceeds, it remains more clearly visible than in most of the other

species.  The oblique disposition of some of the ribs on the ventral face is pro-

bably due to a slight distortion of the specimen. .
The suture-line is only slightly ramified. The lobe-bodies are pretty strongly

developed ; the first lateral lobe is as long as the external lobe, the second
lateral lobe is much shorter ard only slightly inclined. The external saddle
is divided symmetrically by a long secondsry lobe; the first lateral saddle is
broader than the exterpal saddle and cut into by two narrow secondary lobes
of which the inner one is placed at a somewhat higher level than the outer one.

In po other species besides H. ventricosus does the immature stage with its

high and non-tuberculate volutions pass so rapidly into the broad and tuber-
culate full grown stage of development. For this reason apd because of the
peculiar structure of the lateral saddle H. ventricosus cannot be confounded with

any of the species known at present.
Himalayites ventricosus occurs at Lochambelkichak (Coll. Diener-Griesbach).

Only one specimen is at present available.

7\ HiMaALAYITES StOLICZKAI, . sp.
(Plate XXXVIIL, fig. 1 a—d.)

1866, . . .
66. Ammonites hyphasis Stoliczka, Mem, Geol, Survey of India ; Calcutta, Vol, V, p. 97, plate X
fig. 2 (non Ammonites hyphasis Blanford).

Only one specim ORI :
Stolioske ﬁguredpunde:nth(:f the present Species 1s avallable the same which
sinco Stoliczka’s fugo, h name. of Am.momtes hyphasis in the year 1866. But
epect to the gu] 18 not quite a fajthfyl representation, especially with re.

Wit o dl%ner volutions, the specimen is figured here a second time

; .
aaterion oo aatm:;jr of 50 mm. the ghe]] 1s -chambered right up to the
the last volu’ti bS vieee the umbilica width is 212 mm., the height of
tubercles & 2202 above the umbilicg] suture is 154 mm., the breadth i tlo
end of the gho thlzli;osnd :.etween the tubercles 18'6 mm. At the aiteri;e

L S-8ection is transyerse] N
margin is glightly g *¢y rounded-oblong, anq th

ghtly flattened. The flanks ape strongly a.rchedg and slo;eei?:n lal
aly

towards the umbilic
g al wall, Th : .
middle of the volygign. ¢ maxmum of thickness oours at about the
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On the inner volutions the ribs have a slightly sigmoidal form, and the branch-
ing-point of the ribs lies at a somewhat higher level than on the outer volutions.
On the innermost whorls the majority of the ribs are bifurcate, the number of
simple ribs being very small. On the outer volution the ribs take a radial
course, and they traverse the ventral face in the shape of exceedingly sharp
ridges.

The main-ribs swell up into strong tubercles, and each gives rise to three
to five branch-ribs. Between the main ribs are inserted two to three simple,
more rarely branching intercalary ribs. Along the median line of the external
margin the ribs are slightly grooved.

The suture-line has a fairly simple structure. The first lateral lobe is only
slightly shorter than the external lobe, the second lateral lobe is disposed slightly
obliquely. The two main saddles are cut into by a rather short secondary lobe,
their bodies are broad and only slightly encroached upon by secondary lobes
and the lateral branches of the primary lobes.

The full-grown stage and body-chamber are not known.

H. Stoliczkai is distinguished from H. kutianus particularly by a much earlier
appearance of the tubercle sculpture and by the greater mumber of branch-ribs
which go to form a bundle; from H. Seideli it differs by the same character-
istics as well as by its greater thickness and less ramified lobes ; from H. ventri-
cosus it is distinguished by its slower rate of increase in thickness, the develop-
ment of much stronger tubercles on the inner volutions, the smaller number of
intercalary ribs apd the greater pumber of branch-1ibs and finally by the
different structure of its suture-line.

Amongst European species H. Cortazari Kilian sp. resembles H. Stoliczka:
in such a degree that the two might be united, if we adopted a wider concep-
tion of species. But differences do exist. H. Cortazart bas somewhat thicker
volutions ; the number of branch-ribs forming a bundle 1s somewhat smaller
and the ribs are somewhat less curved than in H. Stoliczkai. As long as no
marked transitions between the two species have been discovered, it will be
advisable to keep them separate.

The relationship of H. umbo Strachey-Blanford to the present species cannot
be stated with certainty, because of H. umbo only a small fragment of one of
the larger volutions is known.

H. Stoliczkai was found near Gieumal.

HiMALAYITES UMBO, Strachey et Blanford sp.
1865. Ammonites umbo, Paleontology of Niti, p. 78, plate 17, fig. 2.

The fragment which is 50 mm. lorg and which Blanford described under
the name of Ammonites umbo from the“:Spi'ti Shales of Niti, although representing
an independent species, 18 not such as to permit of a satisfactory specific
diagnosis. H. wmbo differs from H. Seidelt by its greater thickness, from
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\
/ HIMALAYITES DEPRESSUS, 1. 8P
/ (Plate XL, fig. 2 a—d.)

Of this species we are in possession of only a short fragment with the two
last septa and the commencement of the body-chamber. Since, however, we
have to deal here with an extreme form and since, notwithstanding the frag-
mentary state of preservation of the specimen, some of the most important

Iy P p po
characters are easily recognisable, 1t seems best not to postpone the establish-
ment of this new species.

H. depressus represents a form exceeding even H. Hollandi in the breadth
of its volutions. At the anterior margin the breadth is 47 mm. measured at
the tubercles and 37 mm. measured between the tubercles ; the height of the
volution above the umbilical suture is 274 mm.; the volution is broadly
f::;:z;di I(:t]:, t;]ee el::;flr)rillxiﬂ margin, and strongly‘ .arched at .the flanks. The latter
eend Into b E‘tmcllls asta trounltiied]umblhcal wall with a rather steep slope.
o : g stou tubercles proceed three to foursecondary ribs

ch form a radially disposed bundle; even the most anterior branch-rib of
t'aac.h bundle is only slightly deflected forward. Between the tuberculif i
is inserted a somewhat weaker non-tuberculate intercal i A ribs

dial ntercalary rnib. The ribs assume
a radial course across the flanks and travers
A reduction of the ribs on the ventral ° sauarcly the extemal margin,
o the savre o the . dor] v?n ral face is 'scarcely discernible.  Judging
marsin of tb _ ace and the impression which the ext

gin of the preceding whorl bas left on it, the ribs of th ) ernal
can likewise bave been orly slightly reduced on the B,Precedmz volutions
but the weakening must have aflected a remarkabl reSpQGtIV? external margin,

The nature of the inmer whorls is not k Y bro:';,d median band.
of the body-chamber, not inown, neither is the anterior part

The characteristics of

the grou
suture. Its specific peculiarit group are, on the whole, well developed in th
ddl Rt Iy conswsts in the remarka N D the
saddle which is cut into by three equally ] atkable breadth of the extemal
;CJODdary lobes, a peculiarity ngch ydong, natrow, non-deflacted, and parallel
fi ) o oe8 not :

. ed st lateral saddle is divided into two sub occur o any other species.

road secondary lobe. The : ub-symmetric halves b
avterior lateral branch of t} y @ rather
e first lateral lobe is
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particularly copiously ramified. The second lateral lobe is placed somewhat
obliquely. The sub-symmetrically branched slender dorsal lobe is as long as
the first lateral lobe.

Himalayites depressus is distinguished from H. Seideli by its much more
depressed volutions, its less numerous intercalary r1ibs and the structure of its
suture-line ; from H. kutianus by its much greater thickness, the structure of
its suture-line, the more radially disposed ribs and the less numerous intercalary

ribs.  The characters which distinguish it from H. Hollandi are stated under
the latter species.

Humalayites depressus occurs in Spiti.

HiMavavites myPHasis, Blanford sp.
(Plate XXXVIII, figs. 2 a, b, 3 a—d.)

1863. Ammonites hyphasis Blanford, Journ. Asiatic Society of Bengal, Caloutta, XXXII, plate 1V,.
fige. 2, 2a, 2b, p. 132 (non Ammonites hyphasis Stoliczka).

Dimensions :—

of fig. 3. of fig. 2.

Diameter . 49 mm, 456 mm.

Width of umbilicus

. . . . .21, 20 ”
Height of last volution measured above umbilical

suture . . . . . . . . . 148, 15 »
Thickness of last volution measured over the ribs . 175, 18 »

The shell of this small species consists of roundish volutions which overlap.
one another only slightly, are gently arched at the flanks, somewhat depressed
on the ventral face and descend by the rounded umbilical wall to the wide
umbilicus. The breadth of volution on the anterior part of the shell is only
slightly greater than the height. Straight, sharp and high ribs traverse the
flanks in a radial direction and pass right across the external margin. Some
of the ribs split up into two secondary ribs at about the middle of the flanks,
whilst others remain undivided. In Blanford’s type specimen (fig. 3) simple
and branched ribs alternate fairly regularly. Only at three places two bifid
ribs follow each other directly, whilst near the front end of the shell on a part
of the latter belonging to the body-chamber four simple ribs are developed one
after the other. The point of bifurcation may be slightly thickened, this swell-
ing even having developed into a spine-like protuberance near the anterior edge
of the specimen depicted in fig. 2. Along the median line of the external mar-
gin, the ribs are not completely interrupted but only slightly weakened or fur-
rowed. On either side of the median line, a {feeble, just noticeable swelling
affects the ridge-like ribs. On the last whorl occur 28 to 30 main-ribs.

The suture-line corresponds in its main outline to the generic type, but is
only scantily ramified. The saddle-bodies are very broad and cut into by short
secondary lobes. On the external saddle, two secondary lobes are especially
prominent, as is also one secondary lobe on the lateral saddle. The first lateral

D
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gecond lateral lobe is much

the oxternal lobe; the e
o e seer as also the auxibary lobe

lobe is somowhat short
The second lateral lobe,

shorter than the first one. | .

situated at the umbilical suture, occupy & somewhat lower posmo.n. Th; agterll)c;r

purt of the last volution of Blanford and Strachey’s type speclmen (fig. 3) \
this probably holds good also with

ertainty to the body-chamber ; . -
cimen (fig. 2)- Since here certain changes 1n t

mentation become noticeable and since the ventral furrow disappeurs,‘ the existing
body-chamber probably represents the definite body-chamber. If this 1s correct,
H. hyphasis is a species which grew only to a small size. .

Most closely allied to H. hyphasis appears to be Himalayites n. 8P and.
(plate XXXVIIL fig. 5 a—d), provided that the fragment which 1s described
under the latter name belongs in reality to a smaller-sized species instead of
to ope of the inner whorls of a larger-sized shell, a question which cannot be
decided with certainty by the aid of the available material. Humalayites n. sp.
ind. differs from H. hyphasis by its broader cross-section, stouter tubercles and
the knot-like thickening of individual intercalary Tibs on either side of the
ventral furrow.

From all the other species H. hyphasis 1s distinguished by its smaller size,
the feeble development of tubercles and the simple structure of its suture-line.
From tpose §maller sized.specir.nens which Zittel ﬁg.ures under the name of
Ammonites microcanthus, Himalayites hyphasis differs by its much weaker ventral
furrow and by more closely packed, higher and sharper ribs. Steuer! placed
H. hyphasis among the species of Hoplites, but the structure of the suture-line
t&;:i:ﬂ:l«;:;ﬁ;tlc;i; andtttl;e conditions of gIO.Wth prove without doubt that the
Sonsidereg X membs; 1‘nc;f tﬁ:r g::z c(l:;se ;fa];tli;nshlp 1'30 Hogflite.s,.but has to be
tive and which constitutes our . Iva oo .mmomtes Seideli is a representa-

H. hyphasis is represented bgen;:l Zmlayue,s.-,
agree with each other. In the ipeciienwze;?:tct:gl i?ls f?v hlc2h Sho nov co,mpletely
more rounded, the ribs are rather more distantly s g.d ° volutions sre
tendency to the formation of tubercles: further y P?ce agd shov_v a greater
three secondary ribs and in one place ’the cost one of the ribs splits up into
the whole, however, these differences appear Statlon -ls rather irregular. Op
Separ;t.:::laoi this specimen from Blanfofcll)’s typoeo olfm;fmp;?rb;nt ,to Justify the

vmalayites hyphasis occurs at Gieumal, Spiti Valley. Jphass.
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the imperfection of the fragment prevents from being sufficiently well characuer.
ised. The fragment in question is, however, interesting enough to deserve 3
brief reference.

It corresponds to that early stage of development in which there still subsists 4
shallow ventral furrow and the tuberculiferous ribs divide only into two branch-ribs.
The number of intercalary non-tuberculate ribs fluctuates between one and three.
Remarkable is the fact that every ome of the posterior branch-ribs undergoes a
slight thickening at the ventral furrow, which creates a certain resemblance with
Hoplites, a resemblance which is further accentuated by the rounded-oblong cross-
section and the flattened flanks. The generic position cannot be ascertainca
with complete certainty owing to the small size of the fragment, and its place
among the species of Himalayites has been assigned only provisionally.

The thickness of the volution is 17 mm. at its anterior end, its height is
96 mm.

The suture-line is constructed according to the Huvmalayites type. The
intermediate and final stages of growth are unknown. Supposing that the speci-
men belongs to a species of comparatively small size, then H. hyphasis must be
considered its closest ally. The differences are enumerated in the description
of H. hyphasis. The present species is distinguished from Ammonites microcan-
thus Oppel by its greater breadth of volution and by the swellings of individual
ribs on the ventral face.

The specimen was found in the Spiti Shales.

\‘/. HIMALAYITES HOPLITIFORMIS, D. Sp.

(Plate XLII, fig. 2 a—e¢.)

This species deserves our special attentiop, because it is the only one which
represents a mutational tendency, the direction of which deviates considerably
from that indicated by any of the other forms constituting the genus Hima-
layites. This is the reason which has prompted us to bestow a name on the pre-
sent species, although the available material is very scanty and permits only
a partial diagnosis. The specimen consists only of a fragment of a body-chamber
at the posterior end of which one can recognise the presence of a slender second
lateral lobe, placed at a comparatively high level, and traces of a broad lateral
saddle and a retrograde umbilical lobe. The cross-section has a rounded-trape-
zoidal form ; the flanks are flattened towards the external margin and descend
at rather a steep slope towards the umbilicus. The maximum thickness lies below
the middle of the volution. The ribs are strongly developed and slightly
falciform ; they traverse the external margin either normally or in a gentle a}'ch,
and are slightly weakened along the median line. Individual ribs swell up into

a tubercle just below the middle of the volution and two branch-ribs originate
' D 2
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HOPLITES, Neumayr.

x of strata constituting the Spiti Shales has yielded an extra-

The comple
mayr. Not less

‘ordinary wealth of forms belonging to the genus Hoplites of Neu
than fifty-four species could be named, and to these are to be added another
sixteen species which it was possible to describe although it was not practicable
to define them specifically. In reality the number of extant species is decidedly
greater ; for several small fragments which certainly represent new species could
not be dealt with on account of their too deficient state of preservation. Only
two species are represented by numerous specimens— Hoplites (Blanfordia) Walliche
Gray and Hoplites (Acanthodiscus) octagonus Strachey sp.; of all the others only
E&‘ hf.ewf specumla)ns are a\.rallable, and of the majority of species only one specimen.
! is fact probably indicates that the wealth of the Spiti Shales in Hoplites forms
ave not a _all been exhausted by the collections made up to the present.
i W]l;iﬂst, fm the case of many genera of ammonites, the absence of close re-
ationship of the Spiti Shales fauna with that of Europe i
iceabl | , . pe constitutes rather a
noticeable anomaly, we meet among the species of the genus Hoplites quit
series of well-known European t aue &
. ypes. Although even here indicati
separate individual devel i ndications of a
e ' eopme.nt are.not wanting, the larger number of points of
¢t o th.e Indian Hoplites with the fauna of Europe and
Amer::; tlclgstltut; a stfriking and suggestive fact. even that of
£ Important fact 18 the Lower Cret
of' the Indian species of Hoplites. We meet ;:rious . ch;lracter of the majority
Tlt.homan and the Berrias-Stage, but also types w}1ic}?(T ;] y forms of the Upper
assigned to the Lower Neocomian (Valanginian) dln urope are unhesitatingly
the Middle Neocomian. We shall, howe | ane eren to the lowest zome of
, ver, not enter here into a discussi
cussion of
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the geological age of our species of Hoplites, this subject being reserved to the
concluding chapter of this monograph. For the present we confine ourselves
to the discussion of the morphological features of the forms of Hoplites.

Since Neumayr founded the genus Hoplites! several form-groups have been
detached from it as separate genera, such as Sonneratia Bayle,2 Pulchellia Uhlig3
Parahoplites Anthula,* and Awulacostephanus Pompeckj and Sutner. On the other
hand a great number of new {orms has been described and the form-circle con-
stituting the genus Hoplites has been susbstantially extended by Bayle, Neumayr,
and other investigators.

This multitude of forms has rendered the genus Hoplites so unwieldy that it
has become exceedingly difficult to deal with it in a comprehensive manner. In
the course of the present investigation the impossibility of maintaining the genus
Hoplites as originally conceived by Neumayr has impressed itself on us more and
more forcibly. If the limits of this genus are allowed to remain as wide as they
-are drawn at present, systematic science misses its principal aim to facilitate our
obtaining a closer general view of the existing multitude of forms. It also
became evident that several of the groups of forms at present placed in the
genus Hoplites are distinguished by their relative independence and definiteness
and therefore may claim to be raised to the rank of sub-genera or perhaps
preferably to that of genera. The rich material gathered from the Spiti Shales
has therefore prompted us to make the genus Hoplites in Neumayr’s sense the
‘subject of a more comprehensive investigation which, as a matter of course, was
directed chiefly to the group of forms represented in the Spiti Shales, but which
has to be extended to allied European groups.5

As known, Neumayr assigned the first appearance of the genus Hoplites to

the Kimeridgian and connected it with the small cycle of Ammonites Eudozus
and Ammonites pseudomutabilts. He supposed that the so-called *° Dentati’’
-of the Neocomian and the Gault were the derivativesof that group, and especially
-of Ammonites progenitor Oppel.® As ancestors of the FEudozus group Neumayr
indicated the forms related to Perisphinctes tnvolutus and thus declared the genus
Hoplites to be a lateral offshoot of the Perisphinctes stock. Later on Neumayr
placed Ammonites involutus at the commencement of the Holcostephanus series
and consequently conceived the forms intermediate between Perisphinctes and
Holcostephanus to have been the origin of the genus Hoplites.?

1 Zeitschrift der deutschen geologischen Gesellschaft, 1875, p. 92h.

2 Bull. Soc. géol. France, 13 Japvier 1879.

3 Dic Cephalopoden der Wernsdorfer Schichten, Denkschrift der k. Akademie, Wien, Vol. XLVi, 1883
p. 246,

4 Uecber die Kreidefossilien des Kaukesus, Beitrdge zur Paldontologie Oesterreich-Ungarns und des Crienis,
XII, 1900, p. 109.

6 Our investigation did not derive much bepefit from Americon and African species, these epecies being

=for the most pert very imperfectly known and frequently badly figured.
8 Zeitschrift der deutschen geologischen Gesellschaft, 1875, p. 927,
7 Hilsammonitiden, p. 34t.
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As a matter of fact, the Eudorus group with 1ts ribs.. wlch u;‘c 1lutcn-upt,e;:
on the ventral face and provided with tubercle-like swelhngs' on t (1)0 ol\lavcr“pfnn:
of the flanks, bears a dcoided geneml resemblan.ce to Hoplites. On l( (t)s:,ll‘ 1 {
vestigation, however. we recognise that the essential feutl.lre of the Zcu.}; u (.hi :}
the Eudorus group consists in the deeply cleft and only slightly curved mbs which

originato in the tubercles of the umbilical wall. . ‘ ‘ .
Very different is the sculpture of the vast majority of the Neocomian species

of Hoplites in which the ribs are more decidedly sigmoidal and usually bave t.heir
branching-points situated on the upper part of the flanks. .The branching-points
frequently give rise to tubercles or spines, which are enltll'e])’ absent from the
Eudozus group. These two types of ornamentation are entirely unconnecte(.l; no
transition leads from ome type to the other, and no continuity can be said to
exist between the two.

By discriminating between these two types of ornamentation we are able to
distinguish, instead of a single Hoplites phylum as understood by Neumayr, two
separate offshoots which develop in the Upper Jurassic and Lower Cretaceous
as bearers of those two types of ornamentation. One of them constitutes the
group of the Neocomian Hoplites, the other makes up the group of Aulacoste.
phanus.

We are able to discern the different nature of these groups from their very
origin and their respective development can readily be followed, espectally during
the first period. But in the Neocomian and Gault the position of certain indivi-
dual forms is difficult to determine, Among them are unfortunately the ‘* Dentati *’
of the Gault, just those types, to which several authors appear to be inclined
to re.st'rict Neumayr’s name Hoplites. Should we feel eventually justified in
’deﬁ'mt.ely referring the Gault Hoplites to the Aulacostephanus group, the large
majority _Of the Neocomian forms which we have been accustomed to consider
as belonging to Hoplites would have to forfeit their claim to sych g designa-
tlon.. T}_Je fact that at the present day it is impossible to formulate

1 7 _
-thtel, Grundzige der Pala‘ontologie, 1903, p. 460
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Pavl., Aul. subundore Pavl., Aul. Syrt: Pavl., Aul. jasonoides Pavl., Aul. kirgla-
sensis A’Orb., Aul. Stuckenbergi Pavl., Aul. progenitor Oppel.

Neumayr’s theory concerning the origin of the Eudoxus-group, the present
genus Aulacostephanus, received deeper and more precise significance from
Wiirtenberger ; in a highly interesting memoir! Wiirtenberger shows that not only
Ammonites involutus, but also Amm. biplez bifurcatus (Amm. Witteanus Oppel),
Amm. stephanodes Oppel, and Amm. Strauchianus Oppel formed starting points
for the mutablis-ammonitoids, and moreover that these forms are connected. not
with Perisphinctes, but with the anceps-group of the Callovian—thatis to say with
the present genus Reineckia. All the above-mentioned transitional forms,
which Amm. trimerus Oppel, Amm. trifurcatus Quenstedt, and Amm. awceps albus
Quenst. have to be added, are characterised by deeply cleft ribs whose ongn,
along the umbilical margin, swellsinto tubercles ; on the inner volutions tripartite
or multiple ribs frequently predominate, whilst on the outer whorls bifurcate
ribs are the rule.

This type of ornamentation is so characteristic and agrees so well with Rein-
eckia that there cannot be any doubt as to the close relationship of the types
in question with Reineckia. Consequently a more detailed and specialised investi-
gation- of these forms is all the more desirable and would prove particularly in-
teresting as they must be considered to bave formed the starting-point not only
of the Aulacostephanus series, but also that of Himalayutes.

Wiirtenberger’s views concerning the connection of Aulacostephanus with
Reineckia were adopted subsequently by Zittel,2 Steinmann,® Nikitin,4 and others,
and may be considered as generally accepted. It is not nearly so difficult to
solve the problem of the origin of Aulacostephanus as 1t 1s to trace the subsequent
course of its development in Lower Cretaceous times.

The Neocomian species which may be looked upon as members of the Aulaco-
stephanus stock include the small group of allied forms consisting of Hoplites
ambiguus Ublig, Hopl. himalayanus Uhlig nov. sp., Hopl. Cautleyi Oppel sp. and
Hopl. hystriz (Bean) Neum.-Uhlig. In Hopl. ambiguus and its relatives, deeply
cleft rib-bundles make their appearance only near the anterior end of the shell ;
since the mib-bundles are preceded, during the earliest and middle stages of
development by the typical sculpture of the Neocomian forms of Hoplites. there can
be no doubt that the Aulacostephanus-like bundle-sculpture of the species referred
to above represents an independent acquisition of the final stage, and that conse-
quently those forms do not stand in any phylogenetic relationsh.ip with Aula-
- costephanus. As will be noticed later on we are much less certain on this point

1 Studien Gber die Stammesgeschichte der Ammonsten, Leipzig, 1880, pp. 81—87, and genealogical tabie.
2 Handbuch der Paliontologie.
3 Elemente der Paldontologie.

4 Vestiges de ln periode crétacte dans la Russie meridionale. Mem. Com. géol, V

- St. Petersbur
1888, p. 172.
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formation.
to the phvlogene

pamain open, but nover
thesis that the Gault Hoplites should b

with the Hoplites proper of the Neocomian.
This view, if correct, must lead us to admit that the Aulacostephanus group

died out in Tithonian times after having fAourished for only 2 short period and
without a very abundant development. If, on the other bapd, the forms from
the Neocom.iau; and the specics of Hoplites from the Gault, referred to above,
er all to be considered as jssued from the Aulacostephanus stock, we would
s group, after having flourished for a first time during
d languished during Tithotian and Neocomian times,

passed through a second period of vigorous development 1n the Gault.
To judge from the discoveries made up to the present, the genus Aula-
costephanus developed chiefly in the Extra-Alpine and Russian Kimeridgian. The
Spiti fauna has hitherto furnished no representative of this genus. On the other
hand, allied forms appear to occur in Argentina ; they bhave been described by
Steuer under the generic name of Odontoceras (Steueroceras Cossmann) and con-
nected with a form from the Kimeridgian of Weymouth (Steueroceras anglicum:
S_teuer)2. Although the ribs of these species exhibit a much more pronounced
sigmoidal curvature than is usual with Aulacostephanus, and although, in the case
of Steueroceras anglicum and St. transgrediens, they are much more densel
croviw_ied, yet they originate as bundles from small umbilical tubercles, a diz-
posl’flon fvhich constitutes a very important feature bearing evidence to ,the cl
relatlsotnshlp which must exist between Steueroceras and Aulacostephanus >
euer connects these species not wit : .
ablllad we cannot but admit tP];e existence ofh aAZZ:;;;eZZzZEZ’t }())l;ts:lpf:]rﬁg(;?wcems’
nce with certain . . resem-
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1 Nikitin referred Hoplit .
o it t:l; z; Oaulle;{; to the group of Hopl. mutabilis, and therefore to Aula
Stouer refers to this e generic name Steueroceras for Odontoceras which was alr costephane.
nu . a .
of them have eﬁdentlseno:h; gr;a.t; nur.?ber of species from Argentina described by him e&:yt Pl'e-occu.pled.
various other genera Althofgh St:’a W“hdsteuemceras anglicum and Steueroceras tramgrecl.ien: bt]:,e bnexlalority
. ‘ uer does not explioitl . » DU ong t
as the type of his genus, plicitly state which of the vari i g o
Amm. transgrediens f: d &l:: neV;rtheless bases the whole of his description onnci:s species he considers
J applies the name Odonto mmonites anglicu
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e Steueroceras has consequently to be reserved fi)Per t,sh, thet name Odontoceras and there-
ose two species.

already been expressed b
y Cossmann (Revue critique de Paléozoologie, 1898, p. 115) This view has
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more closely related to Aulacostephanus, Whether the genus Steueroceras should
be maintained or whether it should be united with Aulacostephanus has to be left
undecided, at least for the present. To decide this question definitely will re-
quire more copious material. If it could be ascertained that dulacostepharus
is provided with a hody-chamber analogous to that of Steueroceras transgrediens,
similarly ornamented with ribs which originating independently and remaining
simple, such an observation would constitute a weighty argument in favour of
the un on of both groupsinto one genus.!

II.—TaE NeocomiaN HorLiTEs GROUP.

It is the ornamentation of the shell that constitutes the safest guidein attempt-
ing to classify the countless forms derived from the group of the Neocomian
Hoplites. By this means we may distinguish forms provided with rather straight
ribs bifurcating rather high up, others with rather straight ribs bearing tubercles,
and finally forms with sigmoidal ribs and a feeble development of tubercles.
For the sake of simplicity we shall call the first group PEerispHINCTOID, the
second one TRITUBERCULATE, and the third group CostaTE. The ornamenta-
tion of the trituberculate forms consists of strong main-ribs, each with an um-
bilical, lateral and external spine and of weaker branch-ribs which are tuber-
culiferous only on the external margin. In the costate forms all the riks are
approximately uniform in their development, and it is only on the umbilical wall
and on the external margin that they swell into tubercles.

The cross-section of the volutions of the perisphinctoid forms has a tall
elliptic shape, somewhat flattened externally. The cross-section of the costate
forms is rounded-trapezoidal or less frequently elliptical, that of the trituberculate
forms is frequently octagonal.

The external lobe is invariably only slightly shorter than the first lateral
lobe ; the external saddle is always very broad and sub-divided by a secondary
lobe. Similarly there is little variation as regards the second lateral and the
auxiliary lobes. The first lateral lobe, on the other band, is variable. In the
majority of species 1t possesses a long and stout trunk bearing sub-symmetnical
lateral branches and a long terminal branch. But in other instances the trunk
of the first lateral lobe may experience a shortening (Neocomites) or may even
become funnel-shaped. In this case the lateral branches are developed unsym-
metrically and the ramification is copious (group of Neocomites amblygonius). In
several species of Acanthodiscus the trunk of the first lateral lobe i1s much

1 The apecimen froni the Kimeridgian of Weymouth which Steuer described under the name of Odonto
ceras onglicum has Dbeen sent to the author by Professor A. Pavlow as Amm. pseudomutadbilis, From this
it follows that Professor Pavlow, or whoever labelled the speoimen, reoognised its relationship to .i:lecoste-
phanus, It is not without interest to note here that in the original specimen of Steueroceras tra-sgrediers a fine
calcite lamells extends between the external dentioles of the air-chambers, which connects the individual
dentioles with each other, a feature whioh, to my Imowledge, has not been observed hitherto in Ammonitoids.

E



HIMALAYAN FOSSILS.

o3 meoldo' the lobes buc
trically divided.

53
‘ ome reduced, the first

lo the group of Hoplit

BATTOW ef.
and unsymme

latersl lobe being stout

A.—PBRISPHIN cToID FORMS.

most primitive forms amongst

oid forms are undoubtedly the '
ly conneeted with

the Neocomian Hoplites. The origin of the forms is so intimate l
certain species of Perisphinctes that it is not an easy task to trace the boundary

line between them. gittel and Pictet! appesr to have been the ﬁf'st. to dis-
criminate more precisely between these apparently o umfgnn Amupm.toxds, and
they pointed out particularly three ty pes, pamely Ammonues transitorius Oppel,

Ammonites Callisto d"Orbigny, and Admmonites privasensis Pictet.
Of these three types {mmonites transitorius 1is evidently closely connected

with the Perisphinctes stock. The ventral furrow is yet narrow, the T1ib
completely resemble those of Perisphinctes, and the suture-line with its narrow
first lateral lobe, its obliquely disposed second lateral lobe, its deeply depressed um-
bilical lobe and its long external lobe exhibits assentially the characters of
Perisphincles. e shall therefore attach Ammonites transitorius and its relatives
%o the genus Perisphincles in the wide sense of this term.

In Ammoniles privasensis the ribs are fairly straight and their branching-
point lies above the middle of the flanks, but the ventral furrow is broader and
deeper than that of Ammonites transitorius, and the rib-terminations show a clear
t-en.dency towards becoming. tl?ickfmed on either side ot the furrow, a feature
wlncl? presents t.he first 11.1dlcfmon of a mutational tendency characteristic of
f:h};ll:ﬁss, li;lth:orzlgn to fensp};;;;ctes. Moreover, the branching pomnt of the ribs

slig races of swellings in accordance with the y
scul pture. Hophtes type of

It is therefore Ammonites privasensis which i

e - amongst the derivati
Perisphinctes shows slightly, but quite clearly, the first signs of a fresh Sutvs's Oi
tendency towards the genus Hoplites; this f TR

| loward® o oplites; this fact compels us to draw a sh
systematic division-line between Ammonit ' 1 ; °'P
' . es privasensis and Ammonites lransitors
and to place Ammonites privasensis in th i orius
_ e neighbourhood of the genus Hopli
however closely allied those two i : genus Hoplites,
Calli : _ species may otherwise prove to b A ;
isto d’Orbigny stands already nearer to the bulk of e-' mmonttes
reason of its ribs being more strongly sigmoi of the Hoplites forms by
torminati . gly sigmoidal and more deeply clef its T
rminations being somewhat more disti . ply cleit and its rib-
furr e distinctly thickened on either si

ow. Moreover, the structure of the suture; : er side of the ventral

the Hoplites character. ne of this species clearly exhibits

Several other forms of th
- : e Upper Tithonian and asi
similarly to Ammonites privasensis and Ammonites Calli(s)tfo the Berrecien bebave

Several other Hopli
. oplites features are fo .
indicated amopgst some of these speciesv- I the first time feebly,

The pﬂrisphinvt

' though distinct
for instance the tubercle-shaped swltljlilZg’

1 Mila .
M“ Wumwww‘ P 245,
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of the ribs on the umbilical wall in Amm. abscissus Oppel, the thickemny of
the points of ramification in Amm. obtusenodosus Ret., the formation of iwh-slod
rib-bundles in Amm. n. sp. aff. privasensis Pictet.

These featurcs appear to constitute an evident link between the peris-
phinctoid forms of Hoplites and the bulk of the remaining and more advanced
forms of this genus. A number of these forms pass through an immature stage
during which the sculpture completely corresponds with that of the perisphinctoid
types; we only need mention here such forms as Hoplites Michaelis Uhlig, Hopl.
hystricoides and Hopl. Ruprechtt Oppel sp.

Notwithstanding, however, the relationship of tha perisphinctoid types with
the advanced Hoplites forms from the Neocomian, it i8 impossible to overlook
the fact that the two groups are separated from each other by a wide gap. Sys-
tematic palmontology ought to take this fact into account, and this considera-
tion induces me to propose uniting the perisphinctoid forms into a pew genus
under the name of Berriasella.

The following species find their place in Berriasella ~—

Berriasella privasensis Pictet sp.
" Callisto d’ Orbigny sp.
” cf. privasensis Bogoslowsky.
" Oppeli Kilian (=H. Callisto Zittel non 4’Orb.).
" carpathica Oppel sp.
. " abscissa Oppel sp.
delphinensis Kilian sp.
subcallisto Toucas sp.
Callisto, var. Berthes Toucas.
consanguinea Retowsky sp.
ol tusenodosa Retowsky sp.
Janus Retowsky sp.
pontica Retowsky sp. (Simioniescu).
Kokent Behrendsen sp.
mendozana Behrendsen sp.
rjasanensis Lahusen sp. (Nikitin).
subrjasanensis Nikitin.
suistowtana Nikitin.
vetusta Steuer sp. (?)
peregrina Burckhardt sp.
australis Burckhardt sp.
molinensis Burckhardt sp.
cf. Theodoris Burckhardt (non Oppel).

”

"

H. Tenochi Felix! and H. Xvper Felix may also belong to Berriasella.
The genus Berriasella is represented in the New as well as in the Old World
and is distinguished by its wide distribution. Its chief homes are the horizons

1 Mezicawische Kreide, Pl. 38, fig. 3 (mon Pl 39\
) I
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pame of Blanfordia.

BLANFORDIA, NoOV. gen.

All the forms of the genus Blanfordia pass during .their ontogenetic ‘course
of development through a common early stage chamcte.rlzed by a type of orna-
mentation which 1is essentially that of Berriasella Callisto d’Orb.' sp. At' thl.s
stage the shell is beset with slightly sigmoidal ribs. which are simple at their
point of origin along the umbilical margin, which bifurcate into two secondal.-y
ribs somewhat above the middle of the flanks and which on the ventral margin
are interrupted by a furrow or by a smooth band on either side of which they
are thickened into tubercles. In isolated forms, such as Blanfordia Wallichs, -
Blanf. subquadrata, and Blanf. applandata, this primitive stage of development con-
tinues up to a later age, and only after the shell has attained a considerable
size a slight change sets in just before the commencement of the body-chamber
in so far as the previously close connection of the secondary with the primary
bs becomes looser and intercalary ribs make their appearance. In other forms
thehsecopda'r_v ribs increase in pumber with the result that corresponding to
;::;r l:il::n l::) :::3 ncoslilzt s:llcr)zz aseco:icll)ary.' n;ls in Bl% curvata and Blanf. Boehmi,
At ;he s;me time the connectian fs tl}z1 ol dM 'emwm' e Bla’ﬂ/.- qelebfam.
either remain distinct enough t N - Y rlbs. with t}_le main-ribs may
intercalary nbs are inéerteﬁ b(:o give xise o the Tormation 9{ nib-bundles or else
accompau}ed b fub el etween the other secon.dary ribs. This change is
: ) ercle-like swelling of the branching-point of the ribs, which
in the most extreme case, that of Blanf. Celebrant, leads to th "
massive conically secting  kn ’ o the formation of

) y projecting knots. In Blanf. Celebrant
make their appearance at an earl : . these knots already
ing somewhat lter. This dev’*{Y age; in Blanf. Boehmi they commence form-
e . elopment of knots must not be confounded with
! occurrence o{. fine small tubercles on the early volutions, such tubercl
ppearing In a specimen of Blanf. rotundidoma when its diameter has ra#ched 0(;1;’;
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7 mm. and again becoming gradually obsolete, after the diameter hLas exsewiod
23 mm.

Amongst the species which are immediately allied to Blanf. Wallichi tha
ventral furrow remains distinct as far as the neighbourhood of the body-chamber,
and only at that stage does the furrow flatten out and become indistinct, allow.
ing the ribs to traverse the external margin uninterruptedly, although more o
less reduced. In other forms the furrow bhecomes obliterated at a somewhat
earlier age, but even in the largest-size specimens it is indicated by the rweling
of the ribs on the external margin. The external tubercles are distinctly de-
?e10ped in only a few forms, such as Blanf. acuticostn, mevertheless their prosenc'
1s suggested by the occurrence of slight rib-swellings which can be observed even
in large specimens.

Umbilical tubercles are not developed in any of the forms belonging to the
present group, nor is it possible to discover, even in a single case, a distinct
union of two main-ribs at the umbilicus.

In all forms of the genus Blanfordia the relation of thickness to height of
volution changes in the course of ontogenetic development in this sense that with
Increasing size the -thickness increases comparatively more rapidly than the
height. This statement is not only applicable to the species from the Spiti
Shales, but according to G. Boehm holds good also with respect to the fonmns
from the Dutch East Indies. It is true that the relatively more rapid increase
in thickness is, as a rule, not very considerable, not, for instance, as consider-
able as in the genus Humalayites; it is indeed only shight ip some species,but
nevertheless noticeable. The cross-section of the volutions of many species is
elliptic, at least during the earlier stage, but starting from this as the primitive
form the cross-section may become now trapezoidal, now subquadratic, now
roundish-depressed in outline. The most strongly inflated species, such as Blanf.
Celebrant and Blanf. Middlemissi, possess fairly thick volutions even when quite
young. The umbilical wall is that part of the shell which is least affected by
those changes; in all the various forms it is slightly rounded, and it is mever
distinctly. marked off from the flanks, whilst its slope towards the wide, often
funnel-shaped umbilicus is almost always more or less oblique, seldom steep.

The sutureline exhibits none but unimportant variations. The external
and the first lateral lobe are of about equal length. The first lateral lobe bas a
massive trunk which ramifies sub-symmetrically giving origin to a slender terminal
branch and to two principal as well as to several secondary lateral branches.
‘The second lateral lobe is much shorter than the first one; in the more slender
forms of the genus its disposition is somewhat more oblique and its conforma-
tion is somewhat more unsymmetrical than in the strongly inflated species. In

_fhe thick forms— Blanf. Celebrant and Blanf. sp. ind. G. Boehm—the second
lateral lobe posswses a short and broad trunkand a remarkably long and narrow
terminal branch. In almost all forms the external saddle is divided into two
parts by a long secondary lobe. These two parts of the external saddle are of
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about the same qge in some forms such
curvada ; in others, specially i Rlanf. Wallicht,
the outer vne. As & rule the fist lateral saddle
the external aaddle.  In the majority of forms
obliquely inte the saddle and subdivides it into 8 smallor
and & larger and more highly placed inner segment. Two sccondary lobes are de-
veloped in the first lateral saddle of Blanf. applanata and in the von'tml saddlle
of Blanf. Assent Bochm. The first laternl saddle of Blanf. Rooseboomi Bochm. 18
exceodingly broad. It is scarcely possible to trace any definito law rogulating
the vanations of the suture-line, excepting that a greater thickness of the volu-
tions ususlly seems to coincide with a greater breadth of the saddles and to allow

a more perfect development of the second lateral lobe.
The genus Blanfordia 1s represented in the Spiti Shales by the following

species :—
Blanfordia Wallichi Gray sp.
rotundidoma n. 8p.
sp. ind. aff. Wallichi Gray s8p.
aff. rotundidoma n. Bp.

t more slender than
enctrates

th)

n. sp. ind.
Cricki n. sp.
subquadrata n. 8p.
applanata n. sp.
" latidoma n. 8p.
Boehmi n. sp.
Maiddlemissi n. sp.
Celebrant n. sp.
” curvata n. sp.
" acuticosla . 8p.
" 2 n. sp. aff. acuticosta n. sp.
g ;ﬁec;:sdcrﬁt; l;chezf species ‘by the closest ties of affinity are the follow-
e vt ér B Boehm frop the Dutch East Indies—Hoplites Wallich
iteo Rooschooms ca.n boehm, Hoplz'tes Asseni G. Boehm, and Hoplites n. s ,
o Bontutis W ut? a_rranged in three groups. The first of these oupe
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sccondary ribs disposed in bundles of three to six. Blanf. latsdima 304
Blanf. Cricki constitute somewhat of a transition between the third snd first
groups. .

The third group is especially of morphological interest. Here we meet
forms such as Blanf. Celebrant and Blanf. Middlemissi ip which the characteristic
mutational tendency has been carried to such extreme limits that they have
developed into types which have an entirely foreign aspect and, instead of
presenting the characteristic features of Hoplites, rather recall certain forms of
Holcostephanus, of Perisphinctes (especially Perisphinctes Pottingeri Waagen and
Futterer) or of Humalayites or certain Reineckius. Indeed, it requires some care
not to overlook the connection of these extreme types with the more primitive
forms. Certain branches of the Holcostephanus stcck acquire a certain degree of
resemblance to Blanfordia: thus amongst the species of Spiticeras we notice
especially Spiticeras Stanleyi Opp. sp. (pl. XVI), amongst those of Polyptiches
Polypt. Keyserlingt Neumayr et Uhlig, Polypt. marginatus Roemer, Polypt. poly-
ptychus Keys., while amongst Simbirskites, there is Simb. coronula Koemen. Al-
though Hvmalayites differs by its long intermediate ribs which reach down to the
umbilicus, its resemblance to the extreme forms of Blanfordia may become ex-
ceedingly close, as 1s also the case with Reineckia, especially Reineckia latior
Steuer. We have here to deal with an instructive instance of the convergence
of several branches of Ammonoids, the starting points of which are certainly
located at considerable distances from each other.

Much more formidable than these cases of convergence are the difficulties
encountered in the attempt to elucidate the relation of the Asiatic genus Blan-
fordia to the genus Berriasella, as previously defined. Berriasella as compared
with Blanfordia, consists of forms of smaller growth, with finer and more numer-
ous ribs, steeper umbilical walls and less ramified lobes. Moreover, the nbs
of Berriasella are somewhat less sigmoidally curved and here and there exhibrt
a tendency to become thicker at their points of origin, whilst the ribs of Blan-
v)‘ordz'a are very inconspicuous at their umbilical origin and increase in thickness
up to the middle of the flanks.

These differences would hardly deserve being noticed, were it not for the
fact that Blanfordia constitutes an exceedingly homogeneous group, whose evolu-
tion proceeds along lines not at all noticeable in Berrigsella. Those strongly
divergent forms with inflated volutions, thickened tuberculiferous mamn-nbs and
numerous secondary ribs which stamp the Asiatic section of Blanfordia as so
characteristically distinct, are entirely wanting within the form-circle of Berna-
sella. In any case the fact that Blanfordia is related to Berriasella cannot be
established without a certain amount of detailed investigation. On the other
hand, the generic identity of the British Indian species of Blanfordia with thoee
from the Dutch East Indies is evident at first sight.. This fact appears to be of
the greatest possible significance in connection with the directi.on in which the
development of Blanfordia has proceeded and speal_cs stron‘glyt in favour of the
aunity and well-defined position of the group besides assisting us to form a

-—
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of the fact that Blanfordia has d

phylogenetic unit. Consideril.lg )
as a separaté peculiarly modified br
ever, that the purpose of a natural syste
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Il)ilan/ordia as 8 separate sub-genus. It would be of the highest ipterest to know

the exact geographical distribution of Blanfordia.  As far as our present know-

ledge goess Blanfordia i8 8 group characteristic of the Indian province, 3 group
whose vertical distribution coipcides with the passage-beds petween the Jurassic

and Cretaceous Systems.

B._TRITUBERCULATE FORMS.
ACANTHODISCUS, nov. genus.

- The generali type of sculpture of these forms, which play a most important
part in the Neocomisn and which we unite under the new name of Acanthodiscus,
has been so frequently described that we may dispense Wwith reproducing that de-
scription in this place.

Acanthodiscus passes through a priniitive costate stage, which, in some forms,
is continued into the middle stages of growth, whilst in other forms it is replaced
at an early stage by the trituberculate type of sculpture: In some of the more
extreme forms, such as Acanthodiscus subradiatus n. sp. and Acanthodiscus hexa-
gonus, the costate type of sculpture seems to be entirely eliminated from the
coue of devdopmnt, the o e 0 e e sanate. sage
of the same t).'pv. in oll forms of ;lc;mlhml:'scamr' ‘ ‘an!tw" c‘_’state e e
be decided on the basis of the availuble hutw lls' . ‘I“"St""} which can hardly
: : . i . deficient material, nor has 1t bheen
investigated with sufticient accuracy. The costate stage of Acanthodi
rechti Oppel sp.. Ac. spitiensis n. sp.. Ac. asiaticus “ i o R‘N.’P )
and Ac. hystricoides Uhlig is precisely of tl;c sume ‘hvn.. -, Ae A‘[fc’mehs Uhlig,
all the species or Acanthodiscus exl lb inti ) l\lﬂct.‘? r us Berrigsella.  Rince

’ 1ibit an intimate relation to
having reached the full-grown stage, whatever may have b one another after
development during the vounger stages of N wve been the course of their

’ ! growth, it appears that in the dis-

cussion of phvlogeneti s
phylogenetic problems too much weight should not be givon t i
. 0 varie-
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itive stages with discrepant features

are met with in those forms i i
) in which the ¢
considerably sh 1 L~ ne course of ontogenetic d .
- On(“ : Ol‘l':ned and which exhibit an extreme type f: tritube:we:]opm“"t N
. r - woul ' T
stages of growth nh-m:::t‘“y expect that those forms which. from :}:;1’4‘ SCl.dp-
as has frequently be y (:‘x hlbl.t certain adult features are the . - Parlfest,
T ) .d ensaid, * falsify the developmental record.” > very ones which,
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often octagonal shape. It also produces a certain amount of distortion of the

interior space of the shell, producing peculiar variations in the structure of the
suture-line. In any case, distortions of the suture-line, such as occur in Acan-
thodiscus octagonus (see plate XXVII, fig. 3¢), are caused by the formation of
tubercles. In every form of which the suture-line is known, the number and
usually, the disposition of the suture-line, as well as the number of the principal
inflections, are constant, but the degree of ramification, the length of the branches
and the breadth of their trunks are subject to considerable variations. Ae.
Hookers and Ac. acanthoptychus possses rather broad lobe-trunks, Ac. subradiatus,
Ac. Sommeringi, Ac. octagonus, and Ac. asiaticus rather narrow ones. The Euro-
pean Acanthodiscus radiatus! and the Indian Acanthodiscus subradiatus are exceed-
ingly closely allied in every respect; and yet the lobe-trunks of the former are
remarkably broad, those of the latter are very narrow.

Among the Indian forms of Acanthodiscus the group of Acanthodiscus octa-
gonus, which besides the latter species includes Aec. octagonoides n. sp. and Ae..
polyacanthus, exhibits the most extreme varieties of shape. The intercalary ribs:
disappear here completely or nearly completely, and the sculpture only consists
of strong main-ribs which in the middle stages of growth resolve themselves inta.
two anteriorly deflected branch-ribs. In the most extreme form, Acanthodiscus
octagonus, one of these two branch-ribs is even suppressed with the consequence
that the body-chamber only bears a few simple main-ribs. each with an um-
bonal, a lateral, and a ventral tubercle. The primitive costate stage is traversed
exceedingly rapidly. The tubercles are produced into long massive spines which,
on the chambered portion of the shell, are shut off by a lamella from the interior of the-
shell. The bodies of the lobes are narrow; in .4c. octagonus some of them are dis--
torted. In the largest specimens the body-chamber shows signs of becoming
disconnected from the inner whorls. In connection with this feature it is interest-
ing to notice that there exist species of Crioceras closely related by their orna-
mentation to the group of Acanthodiscus octagonus, such as Crioceras Roemer:
Neum. et Uhlig, Crioceras varicosum v. Koenen, and Crioceras Strombecks v. Koenen..
Amongst the forms which are close-coiled according to the manner of normal
ammonites it is only Hoplites Sayni Simionescu from the Berriasian of the south
of France which can be placed here besides the Indian species already referred
to.

. The second group includes the following Indian species : —
Acanthodiscus subradialus n. sp,

" acanthinus n. sp.

" hundesianus n. ap,

" Sémmeringi Oppel sp.

" n, sp. ind. afl. subradiatus n. sp.

" (1) Medea (Strachey) Bluuf. ap.

1 Beo Neumayr and Uhllg, Hilsammonitiden, PL 34, fig. 2b.
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The group of Acanthodiscus subradiatus 13

group of Acanthodiscus octagonus.  Ac. Sommertn,
link: this species still approaches the ocfagonus-group very ¢
to the sculpture of its flanks, but at the same time it possesses the bro
band traversed by ribs, of the subradiatus-group.
It is impossible to overlook the great resembl
radiatus with Aec. radiatus from the Neocomian of Europe.
the specific identity of the two forms, if this ‘supposition were not precluded by the

very different disposition of their suture-line as has already been mentioned. Besides
Acanthodiscus radiatus we can place in the present group various other European
and American species of Hoplites, such as Ac. Vaceki Neum. et Uhlig, Ae.
Ottmers Neum. et Ublig, Ae. cureensis Kilian, dc. asinensis Canav., Ac. malbosi-
formis Steuer, Ac. hospes Bogosl., Ac. micheicus Bogosl., Ac. Bonarelliv Canav.,
Ac. Malbosi Pictet, Ac. Euthymi Pictet, Ac. Chapers Pictet.] We have here
enumerated together forms from the Berriasian, the lower Neocomian, and the
lowest strata .of the Middle Neocomian, but we have to remark that the relation
;)lflr:lt::r i(;,?lt)ig;ctail;i (;lgzr O(Lfr t:lcla::an for:x}s to thehgeologically younger ones requires

The following Indian forms c:m‘blcm ited iut o ; provisional character.

n be united into a third group:—

not sharply separated from the
gi Oppel forms & connecting
losely with regard
ad ventral

ance of the Indian Adec. sub-
We might even suppose

Acanthodiscus Hookeri (Strachey) Blanf. sp.
" La Touche: n. sp.

s acathPtychus n. sp.
1] Sm’dh‘b n. Sp.
” afl. hystricoides Uhlig sp.

-In' these forms there are develop
main-ribs one or two,

takes its origin in the

" e dorel ed regular.ly between each two successive

b.l.en ee weaker intermediate ribs, of which

um 1:ma.l tubercle of the main-rib, The external t l()me

W a e

e e 21 et . endex.my towards a gradual reduction, and onl r

80w out into spines. The ventra] band is rath : i
ather narrow. The

lobes possess broad trunk i
) , th i :
Jightly romifiol 8, their branches being fairly well developed, but only

It would be possible to
and the preceding one, if it
these groups, of forms such ag



HOPLITES. \s7

intermediate ribs are not yet completely obliterated, being partly wtili viulbin as
feeble traces. Consequently here also it is not possible to draw a rigel bouar.
ary line. Of European forms Acanthodiscus perornatus Retowski, Ac. Kutimeyers
Sarasin et Schondelmeyer (non Oster), Ac. sub-Chaperi Sar. et Bchondelne, amd
Ac. hystricoides Uhlig appear to belong to the present group.

Still less sharply marked off is the fourth group including the, Yollowing
Indian species :—

Acanthodiscus spitiensis n. sp.
» aff. Michaelis Uhlig sp.

» tibetanus n. sp.

" astaticus n. sp.

. aff. asiaticus n. sp.

» n. 8p. ind. aff. spitiensis n. sp.

» Ruprechti Oppel sp.

In these forms the rib-sculpture still further predominates over the tuber-
culation, which sinks to the position of a subordinate character. The number
of intermediate ribs amounts to three or four. The volutions are higher and
more slender than in the other groups, the lobe trunks more copiously ramified.
In several species the general external appearance is determined by the ribs
and not by the spines, and the latter appear to differ considerably from those of
the preceding groups. But here again we meet with intermediate forms which
establish a close connection with the other groups. Such species as Aconthodis-
cus aff. hystricoides, which has been enumerated in the preceding group, might
just as well have been placed in the fourth group. In Europe the present group
is represented by Acanthodiscus Michaelis Uhlig sp., Ac. Hohennegeri Uhlig sp..
Ac. Paguieri Simionescu sp., Ac. sub-Chaperi Retowski (non Sarasin et Schon-
delm.), Ac. pseudo-Malbosy Saras. et Schondelm., Ac. incompositus Ret. sp., Adec.
tncompositus discrepans Ret. sp., Ac. Riitimeyer: Oost. p.p.

Notwithstanding considerable differences in details, the four groups which
we have just discussed constitute a well circumscribed systematic unit. A single
form, however, Acanthodiscus himalayanus n. sp., occupies a position apart from
the others and cannot be united with any of the other groups. Its anterior
extremity exhibits a trituberculate ornamentation, but the inner portion of the
shell up to a diameter of 56 mm. is beset with bundles of unbranched ribs
originating in the umbilical tubercles and exhibiting the typical Aulacostephonus
sculpture. Only two of the species of Hoplites from the Neocomian of Europe.
namely, Hoplites hystriz (Bean) Neum. et Uhlig and Hoplites spiniger v. Koenen
from the Hils formation of Northern Germany, exhibit similar features.

With regard to these remarkable forms, we have to choose between twm
alternatives : either the Awlacostephanus sculpture of the inner whorls indicates
the phylogeny, or the trituberculate ornamentation of the middle and final stages
must be taken as a guide. On the former supposition, the trituberculate

r2
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the other species of Acanthodiscus, notwithstanding their evidently cons ng
a well-defined unit, exhibit differences in their immatu?'e charact';ers', we are in-
duced to group these forms with the Neocomian.Hoplztes. It is in this sens;
that we refer Hoplites himalayanus to Acanthodiscus. Whether the group ©

Hoplites himalayanus and Hoplites hystriz occupy within the for.m -f:ircle of Acan-.
thodiscus a sufficiently independent position to justify our assigning to them‘ a
separate generic name is a question the answer to which can only, be supplied

by future investigations.!

n qu
The insufficiency o

C.—COSTATE FORMS.

The costate form of the European Hoplites may bo arranged in a number
of smaller groups which stand side by side without any clear connecting links.
We might have expected to discover, among the numerous Indian species, tran-
sitional forms which would have bridged over the gaps between those groups.
Such, however, is not the case, for the Indian forms can either be readily identi-
fied with European species, or they exhibit the same group-characteristics, or else
fall naturally into distinct groups of equal value as compared with the European
ones. Not only, therefore, has the relative independence of the various costate
Hoplites groups not suffered by the discovery of the numerous Indian forms, but,
on the contrary, it has been accentuated and further confirmed. And, although
tl.1e.re can be hardly any d01-1bt about future finds bringing to light various tran-
s Temriati uct notwithstsnding thes clos elatondhiy, and e fut ought
o ¢ lac .g Ir close relationship, and this fact ought

' xpression in the systematic treatment of the genus. This can be mo
. st
suitably done by the establishment of a number of subgenera. Compared with
the genera of the Triassic Ammonoids or those of the Upper Lias and Lower

Oolite, founded by S. Buck : )
able indeed, y o., mann, the size of our subgenera 1s very consider-
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undoubted, Hoplites suture, and the evolute Pictelia Uhlig v

Its author is Hyatt, who per-
- the involute Hoplites hystriz, with its
which has the suture of a Lytoceres. This is one
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The costate forms of the Neocomian Hoplites may be divided into the ful
Jowing groups and subgenera :—

1.—The Group of HoPLITES PEXIPTYCHUS.
KILIANELLA, nov. subgenus.

Small forms with a comparatively simple suture-line. There occur fairly
distinct, and frequently even deep comstrictions. The ribs are either slightly or
decidedly falciform: starting from the umbilical wall they run in a straight
Tadial direction up to about the middle of the volutions and then bend suddenly
and decidedly backwards, and only close to the ventral face do they again assume
a forward inclination. Certain ribs split up at half the volution-height, others
run undivided from the umbilicus to the external margin. In some forms the
simple ribs exceed the branching ones in number. The large majority of the
ribs originate singly on the umbilical wall, and only a few ribs start as rib-
pairs. In some forms a weak tubercle or a slight thickening marks the branch-
ing-points of the ribs. The external margin is smooth, and it is bordered on
-either side by the rib-terminations which are thickened and often also broadened
and bear a small tubercle. The cross-section of the volutions is comparatively
low, and is elliptical or rounded-octagonal in shape. The shell is rather flat
-and possesses a wide umbilicus.

The following Indian species belong to the subgenus Kilianella -—

Kilianella peziptycha Uhlig (pl. LXXXII, fig. 2).
" constricta n. sp. (pl. LXXXII, fig. 5).
,,  n.sp. ind. afl. epimeloides Parona sp. (pl. LXXXVI, fig. 5).
., . sp. ind. (pl. LXXXII, fig. 4).
' leptosoma n. sp. (pl. LXXXII, fig. 3).

Of these species K. constricta is distinguished mainly by its exce‘edjxllgly
-deep constrictions, K. n. sp. aff. epimeloides by the pronounced backward inclina-
tion of its somewhat irregular ribs, K. sp. ind. by the distinctly falciform shape
of its individual ribs. : . .

The following European and African species may also find place in this
_group :—

Kilianella pewiptycha Uhlig (= Hoplites Roubaudi d’Orbigny, teste Kilian).

,,  asperrima d’Orbigny sp.

,,  cf. asperrima d’Orbigny (Uhlig).

,,  sinuosa d’Orbigny sp.
epimeloides {(Mgh.) Parona.
Isaris. Pomel sp.
Roubaudt Pavlow.
& French’ paleontologists place Kilianella .pea:.iptycha in the group of Hopldes
—y-zeo;:omiensis.?. According to. Kilian the distinction bat.wgen Hoz-ihte‘.s- neocomiensis
with ' distahtly ‘spaced ribs and Hoplites peziptychus with finer ribs is not always
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The new Indian types confirm my d
features of the pexiptychus-group to per
Hoplites neocomiensis or any other group of the costate Hoplites. This fact
speaks strongly in favour of the relative independence of the peziptychus-group
in the sense of the present monograph. It is true that the constrictions are not
equally strongly marked in all the forms, nor is the falciform curvature of the
ribs as strongly developed everywhere as it is in forms such as Kilianella aff.
periptycha and Kilianella n. sp.; and finally the number of unbranched and
single ribs is somewhat variable ; in any case, however, the general significance

r been able to accept this view in its integrity, but
er dividing line between Hoplites pexiptychus
ding their undoubted relationship.?
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of these characters cannot be doubted.

Const.rictions do not occur$ in any other Hoplites group; in no other group
are .t.he ribs so distinctly falciform, nor do single and unbranched ribs play such
an m.lportant part; in no other group do we find such small shells. These
pecuh.ar c.haracters justify the establishment of a separate genus which, notwith-
st.andmg. its small extent, will have to be maintained even in the case’ of futur
discoveries disclosing a closer relationship between the present group and oth :
groups than can be assumed to exist at present. The large number of si o
ribs recalls the genus Berriasella ; the Tithonian form which F. Romaz ﬁsmglg
vu;d;; :l;e r:?;l; doioﬂvcsileztesdpegptych.u; (;on Hopl. pexiptychus Uhlig), and \;gvllllli.zh.
\ D, dea with t ) i
link between Kilianella and the gprimitive egf;:: sBﬁiZ:l;;clzl.a’ forms & connocting

2.—The Group of HorLiTEs THURMANNI.
Subgenus THURMANNIA, Hyatt.¢
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Probably, however, Hoplites

! Fossiles du erét. inf, d
. inf. de la Provence. B
* Cephalopoden - Bull. Soe, giol, .
P! fauna der Teschener-und Grodischier SZhich:,,mnce’a Jemes gérie, Vol. 18, p. 680
» Pe 32 )

Shickten, PL VI, ¥ig, 1
. Zittel-En.ﬂmnn,g- » P. 52, podenfauna der Teschener-und Grod;
Text-book of Paleontology, 1903 , sachter
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plites crassiplicatus Stanton
133).

the characteristic features
Hoplites Thurmanni, similarly to

Storesy Stanton, Hoplites angulatus Stanton, and Ho
belong also to Thurmannia (Bull. U. 8. Geol. Survey,

W. Kilian! was the first to lay special stress on
of Hoplites Thurmanni. He showed that in
Hoplites neocomiensis and Hoplites amblygonius, there appear hundles of ribs
which become branched on the flanks ; whilst, however, the branching of the ribs
of Hoplites amblygonius and Hoplites neocomiensis takes place at various heights
now above, now below the middle of the flanks, the branching-points of the ribs
of Hoplites Thurmanni lie uniformly at the same height above the middle of the
flanks.

The situation of the bra.nching-points of the ribs at the same height above
the middle of the flanks is not only characteristic for Hoplites
also for the remainder of the forms grouped under
with other characters secures to this group a certain degree of independence.
On the flanks the ribs are slightly sigmoidal, almost after the manner of those
of Perisphinctes, and only in the vicinity of the ventral face do they exhibit
a slight forward curvature. In the earlier and middle stages of growth the ribs
are interrupted on the external margin, but the rib-terminations are only slightly
thickened and distinctly transverse. In the full.grown stage the external region
becomes rounded and the ribs traverse it uninterruptedly with only a slight
reduction. In certain forms, the number of single ribs is greater than that of
the bundles of ribs. Single ribs appear to be especially numerous on the inner
volutions ; the sculpture then shows a considerable resemblance to that of Berria-
sella and to that of the non-tuberculate primitive stage of certain forms of Acan-
thodiscus, such as Acanthodiscus Michaelis Uhlig. This resemblance becomes
accentuated by a tendency towards a thickening of the points of origin of the
bundles of ribs on the umbilical wall and at the upper branching-points.

The suture-line is not known in any case: according to Kilian that of
Hoplites Thurmanni approaches that of Hoplites pexiptychus and- Hoplites neo-
comiensis. .

The subgenus Thurmannia is certainly not so satisfactorily characterised and
sharply defined as the subgenus Kilianella. Neverthele‘ss we have to c.onf:e?de
to it a certain degree of independence. The costation is of a more prumt.lve
character than that of Hoplites neocomiensis and Hopl. amblygonius, and n.otw1th-
standing & certain general resemblance it cannot be Blaced on a level with the
species just mentioned. With regard to the cosf:a.tlon, there is a somewhat
greater resemblance to Hoplites Theodoris Oppel in so far as in the la.tte.r
species frequent single ribs also make their appearance and 'thelr shape i
slightly sigmoidal and perisphinctoid on the flanks. -Bu.t the ribs of Hoplites
Theodorit and its nearest allies are deeply cleft, constituting a feature connected
with a somewhat different type of costation.

Thurmanni, but
Thurmannia, and together

! Sur quelques Céphalopodes nouveauz ou peu connus, Gremoble 1802, p, 10.
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Considering that the d
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It is to be hoped that future
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precise

3.—Group of HOPLITES VARIANS n. Sp. and HOPLITES AMBIGUUS,

Uhlig.
SARASINELLA, DOvV. subgenus.

The forms of this small group are provided on their inner volutions with a
more or less strongly developed trituberculate sculpture, which disappears from
the last volution and is replaced here by undivided, slightly sigmoidal bundles of
ribs. The trituberculate stage recalls certain species of Acanthodiscus, whilst,.
however, the latter bear simple ribs on their inner volutions and only in their
middle and full-grown stages assume the trituberculate ornamentation, in the
present subgenus the opposite course of development is followed: the trituber-.
culate sculpture 13 characteristic of the primitive stage and gives way to the
costate ornamentation in the adult.

The external form of the shell does not present any particular characters.
It is sim.ilar,. on the whole, to that of Thurmannia and of the following subgenus.
The suture-line is generall)" constructed also according to the same fundamental
:i'r}::lin a.:1 t::n (:); (ﬂhz:;r;mz:z: 1a.1t1d ZIV fiot‘:mftes.; but it shoul.d be notic'ed that the
e o o l_inz fa:;a ) m:k 18 In §everal spt:iC]eS not strictly in the
o of the trunk, but is bent slightly towards the inner-
- sf:erliis :;zzrilesnosflce;h::fore, .slight indic.a\tions of tubercles can be observed

. : mannia. We might therefore feel inclined not t

attach much importance to the usually feeble tuberculation of °

. : . ) . . of the group of Hop-
lites v;rz:ns ale to ];uute this group either with the preceding or in the followi:g
one. But against this view we . i . :
stages of growth. the tubercu]at}.:a:zu]t;t :Ie:k;; e:ntl; the fa.ct. that, in the later
bundles of ribs, pro ducing, in the adult, 5 g Pa.fce to slmple,. rarely cleft
already mentioned, reminds us of Aulacost’ephanzpe Ol ornamentation which, as.

_ The only European representatives of the rs. t :
sinella) ambiguus Uhlig, Hoplites (Sarasinella) zﬁe wen group are H oplites (Sara-.
ably also Hoplites campylotorus Uhlig from gy, “mbiguus Ublig, and prob.

. e Lower Neocomian of the-

Zittel-Eastman, Tezt-book of Pal¢ontology, p. 585
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Curpathians in Silesia. To these scanty representatives we are able to aid a scme
what greater number of species from the Himalaya, namely :—

Sarasinella varians n. sp.
" subspinosa n. sp.
»” 2 n. sp. ind. aff. subspinosa n. 8p.
’ n. sp. aff. ambigua Uhlig.

The Asiatic forms are closely related to the European ones, which leads
us to the conclusion that we have to deal here with a well individualised branch
of the genus Hoplites, whose evolutional direction deviates from that of the
other Hoplites groups. This fact calls for the establishment of a separate sub-
genus, on which we bestow the name of Sarasinella.l

With this subgenus we may provisionally classify three forms whose orna-
mentation consists exclusively of forked ribs united into bundles, and amongst
which a trituberculate stage has not yet been detected up to the present. These
forms are Hoplites Cautley: Oppel sp. (non Spiticeras Cautleyi Oppel sp.) from the
Spiti Shales, Hoplites teschenensis from the Valanginian of the Carpathians of
Silesia and Hoplites fascicularis d’Orbigny sp. Unfortunately these species are
only imperfectly known, and consequently we are not able to arrive at a de-
finite conclusion with regard to them. Tt is possible that they represent types
which outgrow the trituberculate stage at an early period of their existence or
have even eliminated it entirely from their ontogenetic development. Hoplites:
campylotoxus Uhlig may be looked upon as a transitional form, in so far as in
this species traces of lateral tubercles are yet recognisable, which, in the forms
referred to above, are entirely wanting. Or we may conceive that the forms
in question are derived from Awlacostephanus, with some such form as Aulacoste-
phanus progenitor Zittel as an intermediate link. Their resemblance to the full-
grown stage of Sarasinella would then have to be regarded as a case of conver-
gence. Considering the scantiness of the available material this question cannot
be decided definitely for the present. We propose therefore to include these
interesting forms provisionally in the subgenus Sarasinella.

Certain relations exist between this subgenus and a remarkable, large-sized
form from the Lower Neocomian of Silesia, " namely, Hoplites austro-siesiacus
Uhlig. In this species also the primitive trituberculate sculpture is replaced on
the last volution by a costate ornamentation. The ribs, however, which con-
stitute the latter, are not gathered into bundles, but originate singly and sub-
divide into branches on the upper part of the flanks. It is probable that this
form also represents a small lateral outgrowth, the evolution and significance
of which cannot be clearly appreciated at present.

1 Named in honour of Professor Ch, Sarasin of Geneva,
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4.—NEOCOMITES, nov. subgenus
i ignati i ' . gnecies of HOop-
Under this designation W€ unite the bulk . - n spec o ItJO
Jitest  On closer examination We find 1t pos51b1e in this form-CIr

. AT b
differentiate 8 certain number of smaller groups: which, although (.hstmgmshed y
nevertheless, SO intimately connected with one another

certain peculiarities, are,
ation would ot be ]ustlﬁable.

that their generic separ
of Neocomutes: pamely :—

The Spiti Shales contain four of these smaller groups
d NEOCOMITES NIVALIS

1. GroUP OF NEOCOMITES NEOCOMIENSIS 4’Orbigny an
p. sp. consisting of :—
Neocomiles neocomiensis d’Orbigny 8p.
nivalis n. Sp-
mmontanus M. Sp-
indomontanus n. 8P.

”

II. Group OF NEOCOMITES CALLIPTYCHUS D. Sp- including:—

Neocomites calliptychus 1. SPp-
» pycnoptychus n. Sp-
» Walkeri n. sp.
" Nikitini n. sp.
” aff. Walkeri n. sp.
» aff. Nikitini n. sp.

IIL. Grour oF NE0COMITES THEODORIL Oppel sp. including :—

Neocomites Theodorii Oppel sp.
" indicus n. sp.

IV. Grour OF NEOCOMITES ODONTODISCUS D. 6P including :

Neocomites odontodiscus n. sp.
» n. sp. af. odontodiscus n. 8p.

» n. sp. aff. odontodiscus n. 8p.
» n. sp. ind.

The ornamentation o
of the group of N :
Known, is ) p eocomites meocomienst :
characterised by an alternation of single and of zs"s’blso far as 1s
ouble 1ibs. The

single ribs are either simpl

. ple or forked, whilst

of a simple and di _ 1, whils the double rihb )

of the ffa.nk fr ChOtlomouS rib.  Bifurcation takes place uS (l:;mSlSt, 2s a rule,

, frequently also above the middle, more mr:illa lzrlon the middle
’ y below the latter.

wall and also on th 1
e external margin. Lateral tubercles are not d
ot developed.

1 The name Lyticoceras i
29 int
o asoortein what limits Hya:; r;:iz;:id by Hyatt cannot be adopted for thi
"’ . i i m i
£Orb.—which he selocted u8 tho typo O,tOL a;a.algn to his genus; moreover, the gfr"up- a8 it is impossible
ylicoceras belongs . » the form—Hoplit
possibly to anothe €8 cryploceras
T group.
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The nature of the external margin, the form of the shell and the suture s«

have been described so often that it would be superflucus to enter here int.,
details.

13" The Sculpturf.a of Neocomites meocomiensis and Neocomites nmivalis n. #.
agrees emctl.y with the description outlined above, while Neocomites montanns
and Neocon.ntes indomontanus show slight deviations, in so far as all the rile
of tye fascicles are branched, with the result that the number of ribs increases
considerably on the outer portion of the volutions. This feature recalls Hoplites
_cyptocems d’Orbigny, a species which cannot be referred to the present group
In consequence of the discrepancy of its suture-line.

The group of Neocomites calliptychus consists principally of small forms with
rounded flanks, oblique umbilical walls and somewbat strongly sigmoidal 1ils.
the points of bifurcation of which are situated at different heights. In one
form, Neocomites calliptychus, there is a feeble indication of small tubercles. The
suture-ine is in general similar to that of the preceding group. It is, there-
fore, chiefly by the form of the shell, and of the more rounded or more ellip-
tical cross-section, that the present group is distinguished from the preceding one.

Neocomites Theodoric Oppel sp. and Neocomites indicus also exhibit a close
approach to the neocomiensis group. They possess sharp deeply cleft, nearly
filiform ribs; the cross-section of their volutions is wedge-shaped and contracted
outward, the ventral furrow is very narrow, and is traversed by the ribs in
larger specimens.

The ornamentation and structure of the suture-line assign also to the fourth
group, that of Neocomites odontodiscus, a place near Neocomites neocomiensis.
The character which differentiates this group and gives it a remarkable appearance
consists in the exceedingly broad, flattish and scanty ribs on the body-cbamber.
Unfortunately several species belonging to this group are so badly preserved that
we have not ventured to define them specifically.

Of these closely related groups that of Neocomites neocomiensis d’Orbigny
appears to have the widest distribution. In Europe it is represented not only
by the well-known species whose name we have selected to designate the whole
group, but also by Neocomites castellanensis d’Orbigny sp., Neocomites heliacus
d’Orb. sp., Neocomites vicarius Vacek, Neocomites scioptychus Uhlig, Hoplites sp.
(Uhlig, Cephalopodenfauna der Teschener Schichten, Pl VI, fig. 7), and Neocomites
perisphinctoides Uhlig. Amongst American species Neocomites Temochs Felix and
perhaps also Neocomites Hyatt: Stanton may belong to this group. Very lttle
can be said about the distribution of the remaining three groups." Side by
gide with the remarkable Neocomites odontodiscus may be placed the American
Hoplites Burckhardti Mayer-Eym., but nothing of the kind can be mentioned
amidst the European material. At first sight, Steueroceras transgrediens appears
to have a striking resemblance to Neocomstes odontodiscus, but a closer
examination discloses the fact that the type of sculpture as well as the structure

1 The Fauna of the Knoxville beds, Bull. U, 8., Geol, Survey, 133, 1895, part XVI, fig. 2, p. "9.
e
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Lke ribs of the living-chamber. . ' .
Neocomles Theodorit 18 possibly closely allied to Hoplates volgensts Uhlig

Hoplites amblygonius Pavlow, non Hoplites amblygonius NeumsaYT fat
Hoplites fallaz Steuer SPp- Neocomates Theodori presents
to Hoplites perisphinctoidcs Uhlig; this
species, however, en better referred to the neocomz’ensis
group. Similarly it 18 not possible, on the basis of the available literature on
the subject, to refer any European Of American species 10 the group of Neoco-
mites calliptychus notwithstanding the close affinity of the latter with the species
of the neocomiensis group: especially with Neocomates vicarwus Vacek.

.\\'hilst, therefore, the fauna of the Indian Spiti Shales includes groups be-
longing to the costate division of Hoplites which do not have their equivalents

in Europe, we are acquainted with some European groups of Neocomian origin

which, as far as ouf knowledge goes, are wanting in the Spiti Shales: firstly,

the group OF HOPLITES AMBLYGONIUS, and, secondly, the GROUP OF HoPLITES

LgopoLpixus. 1n Europe these groups belong chiefly to the Middle Neocomian.

As to the true cause of these faunistic differences we are at present onl;
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-especially when W. Kilian was able to correctly point out the close 'relaliomhip
of the amblygonius group with Hoplites neocomiensis.

Indeed, there exists no essential difference as regards the shape snd orns-
mentation of the shell between Hoplites neocomiensis and Hoplites amblygonius.
It is only the suture-line which reveals any difference, the first lateral lobe of
Hoplites meocomwensis being sub-symmetrically developed, with a uniformly broad
trunk, nearly equally strong lateral branches and a terminal branch which is a
direct continuation of the trunk, while the first lateral lobe of Hoplites amhly-
gonius exhibits the asymmetrical structure already described.

Nothwithstanding the close relationship between Hoplites neocomiensis and
Hoplites amblygonius the type of suture characterising the North German forms
has not, so far as we know, been discovered in any of the Alpine species of Neo-
comites and vice versd. This statement has been confirmed lately by the ex-

perience gained in Northern Germany as well as in the Carpathian

region of
Stlesia.

All the forms of Neocomites which have been described in the year
1901 from the Upper Teschener Slates of Silesia, which belong to the Alpine
Province, exhibit, without exception, the Alpine type of lobes, whilst the North-
ern German forms of Hoplites with which v. Koenen acquainted us are as con-
sistently characterised by the Northern European type.! We have, therefore,
to reckon not only with the really existing relationship of the amblygonius group
with Hoplites neocomiensis, but also with the divergence in the development
of the lobes in the Alpine and Extra-Alpine regions of Europe. The recent
advance in our knowledge has not altered any of the notions previously acquired :
the amblygonius group remains restricted to the Northern European province,
and the proof of a close relationship with Neocomites neocomiensis does not in
any sense detract from its palmogeographical significance. It only remains to
consider what is the most convenient way of emphasizing this fact in the classi-
ficatory system.

It is impossible to look at the divergent structure of the lobes of the group
‘under discussion in the light of a variation in the ordinary sense of the term,
for the divergence does not affect single individuals found in the same locality,
but is characteristic of extensive groups belonging to distinct provinces.
Neither have we to deal here with provincially vicarious variations, for we have
.also to reckon with a difference in the geological age which, although small,
is by no means negligible, in so far as the group of Neocomites neocomiensis
has its home in the Valanginian, whilst the group of Hoplites amblygonius be-
longs to the Lowest Hauterivian. It would be contrary, therefore, to the evidence
of established facts to represent Hoplites amblygonius as a variety of Neocomites
-neocomiensis, and we cannot but adhere to our previous decision in regarding

1 Even the North German form which was designated as H. neocomiensis d’Orb. (?) by v. Koenen bas
.an asymmetrical first lateral lobe; it differs, therefore, from H. neocomiensis in an important point, and for

this reascn cannot be identified with the later species, This appears to have been felt by A, v. Koenen, an
~undisputed authority on the Neocomian of Germany, as is shown by the query.
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In the second of the two groups that are not represented in India, that o

Hoplates Leopoldinus, the suture-line plays & decisive part: %ndeed, the suIt{urel-l.tme
of this group Jeviates so greatly from that of the remalning fopnljs of Hopuiles,
that on repeated occasions stress has peen laid on the desirability of creating

ich we entirely concur. For the

a new genus for this group, 2 view with wh rely 3
group of Hoplites Leopoldinus, which von Koenen included in his genus Hoplitides,

Baumberger has established the generic, or, as We prefer to regard 1t, subgeneric
division Leopoldia (Abh. der Schweiz. pal. Ges. Vol. XXXII, 1905).1
We refer the following species to this subgenus?® :—
Leopoldia Leopoldina d’Orbigny.
gibbosa v. Koenen (= Hoplites pronecostatus Felix p.p.)-
Leenhardti Kilian (= Hoplites neocomiensis Pictet non 4’ Orbigny).
leviuscula v. Koenen.
Brandest v. Koenen.
of. cryploceras (d’Orb.) v. Koenen.
Bodet v. Koenen.
aff. Arnoldi (Pictet) v. Koenen,
" paraplesia Uhlig.
» Zitteli Ublig.
” biassalensis Karakasch.
’” Inostranzews Karakasch.
" Kurmischensis Stachirowski.
., menensis Stschirowski (?).
.,  cryptoceras d’Orbigny (?).
» heteroptycha Pavlow.
,,  Karakaschi Uhlig (=cf. Desori Karak.).
1 In Professor Uhlig's origi : .
Solgera, T order 10 avgid bulf::in;n:z:sc:::;en:ll:flul::sﬁltz:opoldinw was mode the type of a subgenus:
pro'ldia- previously established by Baumberger in 1905 for thsynonyms, I have substituted the name
subs.tltutmn be objected to on the grounds that the - e same genotype. If the validity of the
e+ in overy instance coincide with those i species included by Baumberger in his genus L .
onomination may be reverted to 8o included by Professor Uhlig in his subgenus Solger: copldie &0
2 The formi descri;:d by .BB[E.bZ 1 erity the  latter
Lorioli Baumb,. Leop, Bu um berger fro‘nT the western Jurs are :— Leopoldi 3
Ba_.umb., Leop,'im,fa ‘Baz::lf.BaL:;lf.;asz Mﬁ:l'la'r:"von Koenen, Leop, Reneviﬁw];:ul'r:xo]:oldz"eod Orb., Leop..
,,”m. wma 2'0rb), Leop. meocomiensis ];: ‘?rb. (referred by Profersor Uhlig to th,e gro:. '";‘ C; M‘“
hoplitoides Baumb,, Leop, Bodes v, Koenen, Le wmb. (1.um Hopl. meocomiensis d'Orb, nec P'pteo eoco-
» Leop. consobrinoides Sinzow, The following species Ho:l 2:8”:60:.
’ . ardis

Kilian, Hopl, biassalensis Kar. (i
’ r. (includin A
Professor Uhlig’s list, slthough Btu:ied ng"]I;l- Brandesi von Koen,), Hopl. Karakaschi Uhl ;
Ieopoldia. [E, V,) y Baumberger, have not been included by bi .» mentioned in

im within his genus.

i



HOPLITES. 179

The general type of ornamentation and the shape of the shell are similar
to the corresponding characters of Neocomites.

Indeed, individual species pomss:s:

a sculpture which is hardly distinguishable from that of Neocomites neocomiensis ;
such is for instance the case with Leopoldia paraplesia. Other species, such a4
Leopoldia aff. Arnoldi v. Koenen, L. Zitteli Uhlig, L. Karakaschi Uhlig, L. heterop-
tycha Pavlow, exhibit a slight tendency towards the formation of tubercles;
in others again the ribs gradually disappear from the flanks and become reduced
to obsolete traces in the vicinity of the external and umbilical margins. This
retrograde evolution of the ornamentation during the adult stage is most strongly
pronounced in the well-known instance of Leopoldia Leopoldina. The presence
of close-set sigmoidal ribs on the upper part of the flanks characterises Hoplites
eryptoceras, which, according to v. Koenen, has probably its proper place in the
Leopoldina group.!

It is the suture-line which constitutes the peculiarity of this group. Accord-
ing to the prevailing opinion which 1s probably correct, the scanty and coarse
ramification of the lobes and their low and broad trunks are to be considered
as a case of reversion. In consequence of the stronger development and higher
position of the outer lateral branch, the first lateral lobe acquires a strikingly
asymmetrical form. D’Orbigny has already correctly represented this form of
lobe in Hoplites Leopoldinus ; latterly the same peculiarities have been commented
upon by Sarasin, A.v. Koenen, and Baumberger. The unsymmetrical configur-
ation of the Leopoldia lobes cannot be connected with that of the lobes of the
amblygonius group. It is true that in the amblygonius group the outer lateral
branch of the first lateral lobe is longer and more copiously ramified than the
inner one; but it is very narrow, and the whole of the suture-line is copiously
ramified. In Leopoldia, on the other hand, the lateral as well as the terminal
branches are broad, stout and short, and the ramification is of a reduced
type.

This difference in the conformation of the lobes is so considerable that the
‘possibility of uniting Leopoldia with Neocomites is out of question, at least if
we concede the necessity of subdividing the too comprehensive genus Hoplites
into smaller groups. Solger? has already pointed out that the Inclusion of the
Leopoldina group in the Upper Cretaceous genus Hoplitides A. v. Koenen is
not a satisfactory mode of procedure. Hoplitides possesses a wide umbilicus;
the external region of its earlier volutions is depressed and accompanied by two
smooth edges and the ribs are more strongly developed on the upper part of
ths flanks and not, as in Hoplites Leopoldi, on the external margin and the

1 H, cryploceras has been seleated by A. Hyatt as the type of his genus Lyticoceras, to which that
author refers also H. amblygonius (=H. mnoricus). We cannot utilise this name for the Leopoldina group
no more than for the subgenus Neocomites for which it has already been found unsuitable, for Hyatt places
H. amblygonius in the genus Lyticoceras and, tkerefore, assigns to the latter different limits to those which
we have assigned to it. Moreover, it is by no means certain whether the still insufficiently known species
H. cryptoceras reolly should be included in this group.

2 Ammonitenjauna der M ungokalke und das geologische Alter der letzterem, p, 128,
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According to the present state of our knowledge the evoll.1tlo.n.of the su-b-
genus Leopoldia took place during Middle Neocomian times, individ ual spec.les
such as Leopoldia paraplesia Uhlig, L. Zitteli Uhlig, L. Kurmyschensis Stschir.,
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comian. No transition exists between Neocomstes or any of the other subgenera
of Hoplites and Leopoldia.  Leopoldia, therefore, occupies an isolated position
side by side with Neocomites, and it is a remarkable fact that in individual
cases we may trace parallel forms in Leopoldia and Neocomites, forms which
resemble each other as regards shape and ornamentation, but which differ from
each other with respect to the configuration of the suture-line. A good example
is furnished by Leopoldia paraplesia with an unsymmetrical first lateral lobe
and Neocomites neocomiensis with its first lateral lobe subsymmetrically consti- -
tuted.! Other instances are quoted by A. v. Koenen.?
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Considering the deficient state of material at our disposal, it 18 impertle
to arrive at any final conclusion with regard to the points in question, and
the definition of Leopoldia must be taken as somewhat provisional  Neverthe-
less, from the systematic point of view, the advantage gained by urniting these
forms into one group is sufficiently obvious to justify the creation of a new
generic term.

By placing Leopoldia Leopoldi together with Leopoldia gibbosa and Leo-
poldia Leenhardti (H. neocomiensis Pictet et Camp.) we differ from Pictet who
connects Hoplites Leopoldi with Hoplites radiatus and even considers that the
two forms may be specifically identical! According to Pictet and Campiche
the earlier stages of the two species are scarcely distinct from each other. This
statement, however, does not agree with other experiences. Acanthodiscus radia-
tus from Northern Germany and Acanthodiscus subradiatus from the Spiti Shales
a8 well as the species most closely allied to them do not show the least relation
to Leopoldia Leopoldi. The suture-lines are totally different and, as has been
observed in Acanthodiscus subradiatus as well as in Acanthodiscus radiatus, their
innermost whorls exhibit even at the earliest stage the typical Acanthodiscus
sculpture. We find it therefore impossible to connect these forms with Leopoldia
Leopoldr. 1t is not impossible that the observations of Pictet and Campiche
refer really to a form not identical with, but related to, Leopoldia Leopoldi, a
form which shows a tendency towards the formation of tubercles and bears a
certain external resemblance to Hoplites radiatus.

Another means of conciliating these contradictory views can be found in
A. v. Koenen’s conjecture that Pictet’s Ammonites Leopoldi is really not the
same species as d’Orbigny’s, but a species with normal lobes, named Hoplites
Kiliani by A. v. Koenen? A solution of this difficulty by a study of Pictet’s
original specimens is very desirable.

III.—THE SPECIES OF HOPLITES FROM THE APTIAN AND THE (AULT.

The poverty of the Upper Neocomian in forms of Hoplites renders it extremely
difficult to arrive at any satisfactory conclusion with regard to the connection
between the species of Hoplites from the Aptian and the Gault and those from
the Neocomian. The isolated form from the Barremian, such as Hoplites Ferauds
d’Orb., H. Souliert Math., H. cruasensis Torcapel, are probably connected with
the Neocomian Hoplites. A number of other species, originally referred to Hop-
lites or else to Acanthoceras, have been united by D. Anthula® with certain tuter-
culiferous forms and raised to the dignity of a genus Parahoplites. This group
also is probably a branch of the Hoplites stock and this is probably the

1 Ste-Croiz, p. 243. .

2 Ammonitiden des norddeutschen Neokoms, p. 168. Baumberger (Abk. der Schweiz. pal. Ges., Vol. XXXTI,
1005) has observed Hoplites “Kilians at Ste-Croix, and classified this species as e member of the genus Leo-
poldia. [E. V.] o )

8 Kreidefossilien des Kaukasus, Beilrage zur Paldoniologie” Oesterresch-Ungarns, XII, o, 108,

H
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Aulacostephanus stock,” those groups, which are in part trituberculous, are pot
clearly related to the Hoplites from the Gault and they can therefore bot be cum-
sidered as bridging over that gap. Moreover, the fact must not be overlooked
that certain forms, such as Hoplites furcatus, H. splendens, H. reqularis, H. tarde-
furcatus occupy a somewhat intermediate position between the specios of Hoplates
from the Neocomian and those from the Gault. By their oma
more closely cobnected with the formar, whilst they
to the latter.!

Taking these facts into consideration, A. v. Koenen? and Ch. Sarasind ard
other leading authorities on this subject have expressed the opinion tbat there
exists a close connection between the group of the Gault Hoplites (Sarasin’s group
of Hoplites interruptus) and the Neocomian group of Hoplites, whilst Hyatt con-
nects the genus Hoplites sensu stricto (the trituberculate species of Hoplites trom
the Gault) with Reineckia. We may hope that future exact studies based on a
copious material may bring the question nearer to a satisfactory solution. Until
then we may adhere to the more probable hypothesis that the Hoplites of the
Gault are connected with the Hoplites of the Neocomian.

The few species of Hoplites from the Upper Cretaceous are Zenenally too
little known and have hitherto received too little attention to enable us to exprezs
any opinion regarding their relationship to other grougs.

mentation they are
are not without relations

A—PERISPHINCTOID FORMS.
J.OPLITES (BERRIASELLA) CF. PRIVASENSIS, Pictet.

(Plate XC, fig. 6 a, b.)

Ammonites privasensis Pictet, Mélanges paléontologiques, pl. 18, Ggs. 1,2, p. 84, p, 245.

Hoplites privasensis Kilian, Mission 1’Andalousie, 1889, p, 660, pl. XXX, fig. 3.

. Hoplites privasensis Toucas, Faune des couches tithoniques de 1’Ardiche, Bull. Soo. Géd., Fromce,
. 1890, 3°™¢ ger., Vol. XVIII, p. 598, pl. XVII, fig. 1.

A fragment of a body-chamber, unfortunately incompletely preserved and
showing indistinct traces of the last septum, represents a species which is very
closely related to Hoplites privasensis and perhaps ‘even identical w'th it. The
ribs are exceedingly sharp and prominent, and nearly straight; ihey bifurcate
somewhat above the middle of the volution height and are interrupted by a
smooth and deep furrow on the ventral face. Below the point of bifarcation
the ribs exhibit a slight swelling. Some fof the ribs remain unbranched. The
ribs are thickened on either side of the ventral furrow without forming real
tubercles.

1 For the true estimation of this relationship it is worth mentioning that, in the case of H. regulsris,
according to Piotet's researches, the umbilical tubercles of the outer volutions represent the lateral
tubercles of the earlier whorls (Pictet, Grés verts, pl. 7, fig. 3, p. 331).

2 Ammonitilen des norddeutschen Neokoms, p. 171. ’

; * Quelques considérations sur les genrce Hoplites, eto., Bull. Soc. géol. France, 3serie, Vol. 24, p. Ti&

w2
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D'Orb. and Perisphinctes transitorius Opp. has been very lucidly discussed by
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those which are well known. A fragment from Stramberg figured by Zittel as
Ammonites Callisto (plate XX, fig. 5) is considered by W. Kilian to be a develop-
mental stage of Hoplites privasensis. Since this fragment possesses rather broad
and flat ribs, whilst Hoplites privasensis has, on the other hand, high and sharp

cost, this supposition does not seem very acceptable. '

235 mm.,
goneral features arc

Unfortunately the Asiatic material of this species is likewise very scanty,
and thie bas prompted me to leave the exact identification of the Asiatic with
the European species undecided for the present.

Hoplites privasensis is one of the typical zone fossils of the Berrias Stage.
Pictet mentions this species from the Marl with Belemnites latus, Kilian and Toucas
from the Upper Tithonian of Andalusia, Algeria, and the Department of Drome
et Isére. Its occurrence at Stramberg should be verified.

Occurrence.—One species from Lochambelkichak, third Stage.
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The costation shows the preatest resemblance to that of Hoplites privasemne
Pictet with tke diffeence that the ribs hifurcate somewhat higher up, are sous-
what more crowded, and perbaps less prominent. In copeequence of the latter
feature the ventral furrow seems shallower. A striking difference consists in the
presence of a distinct constriction bounded posteriorly by a simple rib which seems
stouter and somewhat more deflected anteriorly than the rest of the costs. and
which, on the lower part of the flank, unites with the preceding dichotomsus
rib.

As is the case in Hoplites privasensis, the flanks are rather flat: the rounded
umbilical wall is rather steep, and the ventral face is broad and flattened. The

shape of the cross-section is similar to that of Hoplites privasensis, but the shell
is somewhat thicker. With a height of volution equal to 28 mm. the thickness
amounts to 23'8 mm.

The suture-line is cbaracterised by a combination of broad sellar pbylla and
broad lobal stems scantily ramified. In the first lateral saddle the sutureline
ascends to a slightly higher level than is reached by the external saddle, after
which it rapidly descends. The indistinctly preserved external lobe is com-
paratively short and extends scarcely as low down as the lateral branches of the
first lateral lobe. The external saddle is broad and is subdivided by a short
secondary lobe into two nearly equal broad leaflets. The tiunk of the first laterai
lobe is rather broad and bears a number of short scantily ramified lateral branch-
lets and a slender and longer terminal branch. The two main lateral branches
originate at about the same height. The first lateral saddle is decidedly smaller
than the external saddle and is subdivided by a narrow, somewhat obliquely
placéd secondary lobe into a lower exterior leaflet and a higher and broader
interior leaflet. The short second lateral lobe 1¢ succeeded by a second lateral
saddle which is cut into by a small secondary lobe, and finally by a small umbilical
lobe. The latter is succeeded by a narrow and short inner lateral lobe and the
slender subsymmetrical antisiphopal lobe.
~ Tbe present species it closely allied to Hoplites privasensis. Itis distinguished
from the latter by the somewhat more numerous ribs, the somewhat higher
situation of their point of bifurcation, perhaps also by the comewhat greater
thickness of the volutions, and finally by the existence of a constriction. Whilst
the last-mentioned character and also the high situation of the point of bifurca-
tion and the straight course of the ribs recall the genuine Perisphinctes, the lobes
.as well as the nature of the external margin speak in favour of a reference to
the genus Hoplites. It should be stecially noticed that although the lobes cxhibit
a rather primitive structure, the suture-line shows all the peculiar characteristics
of that of Hoplites, a fact which is entirely in accordance with the position of
.our species near the lower boundary line of the genus Hoplites taken in a wider
sense,

The complete elucidation cf the present species has to be postpoped until
fresh finds have been made.

Occurrence.—One specimen from Lochambelkichak, third Stage.
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Dimensions -—
Plate XXIX, Dlate XXIX, Plate XXX, Plate XXXI,
fig. 1. fig. 2. fig. 1. fig. 1.
Diameter . . . . . . 132 mm. 76 mm, 108 mm,
Width of umbilicus . . . 49 . 25 . 425 "

Height of the last volution above the

volation-line . . . . . 46 284 ,, 38 " 48!mm,
Thickness of the last volution, measared
at the ribs . . . . . 4, 2 335 ” 465 ,,

The real type of this species is the specimen figured by Gray in the year
1832. We owe to the labours of G. E. Crick the proof that this is the same
specimen which Blanford has again figured in the ‘¢ Paleontology of Niti” in
1865. Although T have at my disposal a rather rich material of Blanjordia
Wallichs, not s single specimen agrees exactly with Gray’s forms. It is true that
the discrepancies are unimportant, but they are nevertheless noticeahle. At the
same time the general resemblance of the specimen is so marked that the impres-
5100 rece)ved.ls one of the most intimate relationship. It might be possitle to
jndicate partlcﬂu points of difference, if only the livirg-chamber of a greater
number- of specimens had been preserved. Since this is not the case, the correct
proc:?dmi agipiﬁears to be to give to our species a rather wide definition and to

) C e o . . .
r(;ner;s ::!1] mewit 1:er:nt vanetl.es m the te.xt only without giving them special names,
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flanks into two secondary ribs and which are interrupted on the externasl margm
by a rather broad, depressed, smooth band. On ecither side of this band the
terminations of the ribs show slight swellings. All the ribs originate indepsn-
dently on the umbilical wall, certain isolated ones remaining undivided. Oon the
umbilical wall, at their origin, the ribs are slightly deflected back wards ; they do
not show any inclination to becoming thickened at their point of origin. The
number of ribs on a complete volution is 34 on an average; of these 3—5 remain,
a8 & rule, undivided.

On the body-chamber, and perhaps already a little earlier, the smooth ventral
band becomes gradually indistinct, and the ribs pass across the ventral face with-
out pronounced interruption, although more or less reduced. In full-grown speci-
mens, a third set of short ribs is intercalated close to the externsl margin
while the branch-ribs become somewhat disconnected from the main-ribs.

The inner volutions have an elliptical cross-section, which increases in breadth
with increasing size and thus acquires a more depressed form. The difference
is, however, not remarkably striking. The volutions overlap one another by about
one-third to one-fourth of their height.

The external lobe is only slightly shorter than the first lateral lobe. The
external saddle is unsymmetrically divided by a secondary lobe insuch a way
that the broader half is situated on the outer side. The first lateral lobe has
rather a broad stem with a slender branch and two lateral branches of which the
inner one is more feebly developed than the outer one. The first lateral saddle
is narrower and somewhat higher than the ventral saddle; a secondary lobe,
somewhat obliquely placed, divides it into a lower and weaker outer and a
higher and stronger inner portion. The second lateral lobe is much shorter than
the first one, slightly oblique and unsymmetrical. It is succeeded up to the
umbilical suture by three small obliquely directed auxiliary lobes. The succes-
sive septa follow closely one upon the other. i

The body-chamber is not completely preserved in any of the specimana.

The original form of Gray and Blanford (variety a) exhibits proportionately
low, very slightly overlapping volutions of a broadly elliptic -cross-section. the
greatest breadth of which is situated only a little below the middle of the volu-
tion. The steepness of the umbilical wall, especially in the last volution, is less
prominent than in any of the remaining forms. With a diameter of 94 mm. the
anterior portion of the shell already exhibits a distinct tem.iency towards an irregular
development of the ornamentation with the intercalation of secondary ribs. I.n
one place two main-ribs follow each other closely, in anothel.' .pla.ce thore 1s
intercalated a secondary rib which extends nearly to the umb.lhcal wall. "l'he
type form of Blanfordia Wallichi approaches Blanfordia rotundidoma : that is, if
we imagine the special characters of the type to become more exagg-rated we
would arrive at Blanfordia rotundidoma. - . o

Qf the two specimens described by Blanford in 186.5 as Ammfznues Wallschs
one (loc. cit. pl. XIX, fig. 1) appears to approach the typical form fairly close. The
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guished by its very strong stout ribs. At the commencement of the body-chamber
the cross-section has its greatest width in the vicinity of the umbilical wall, just
as in the case of variety b; but it does not taper so much towards the external
margin so that the ventral part of variety c¢ appears broader and stouter.

Strong involution is the distinguishing character of variety d, which, unfortun-
ately, is represented only by young individuals. The volutions overlap one another
about half way and the umbilicus is consequently narrower than in the other varieties.
Finally an additional variety (e) is-indicated by a specimen of 85 mm. diameter
from Kuti. The anterior part of the last volution already belongs to the body-
chamber ; the cross-section is trapezoidal, as in the case of vamety b, but tapers
more decidedly towards the external margin,
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plate 1V, fig. 16, approaches that of gu); 0::::;;[;[)1;5 :ﬁ:‘mlcons' Th.e cross-section,
figs. 2—3, reminds us of our variety c. , ross:section, plate 1,

The differences between Blanford chi o
genus are noted in the fo]]owingf d:;cr?;iif)ﬁzz 3;11‘11(116 t:;e rer;a.mmg fon?ls of this
Argentina described by Steuer as Hoplites Wal'lz'cbz' . rm_ 01.11 the Tithonian lof

18 not identical with the Indian

e o e
h(; 1"1bs are not so curvilinear and are frequently brancheq ;
volution-line. These features cannot be reconciled with th .

ec
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Blanfordia Wallichi has been obtained at the following localities :—
Lochambelkichak, third Stage : seven specimens, among them four specimens of

variety ¢, one specimen of variety d, and two specimens of variety b (Coll. Diener).
Chojan, Middle Spiti Shales: one specimen.

Kuti, Upper and Middle Spiti Shales, among them one specimen each of
varieties ¢, d, e (Coll. Krafft).

Kibber in Spiti, one specimen (Coll. Gerard).

Ladakh in Kashmir, probably from the Spiti valley (preserved in Berlin;
Coll. Prochnow).

According to the statement of G. C. Crick the original specimen of Gray
together with eight other specimens of this species are preserved in the British

Museum; five of the specimens belong to the Strachey Collection and are labelied
from the Niti Pass, another is marked Chirchun.

/ HoPLITES (BLANFORDIA) ROTUNDIDOMA, NOV. sp.
(Plate LXXXIII, fig. 1 a,b; fig. 2 a, b.)

Only after much hesitation have we finally decided to separate from BI.
Wallichi the present form which closely approximates Gray and Blanford’s type.
Certain peculiarities of the type of Bl. Wallichi become, however, still more
exaggerated, as if Bl rotundidoma represented a further step in the mutational
direction foreshadowed by that original type.

The volutions assume a still more rounded cross-section; the rather tall um-
bilical wall slopes more steeply, and the umbilicus is rather wider than in the
type. The volutions overlap scarcely by one-quarter of their height, so that the
bifurcation of the ribs is distinctly recognisable even inside the umbilicus. The
number fof ribs amounts to 33 on each volution; the ribs bifurcate at half the
height of the volution, individual ones remaining undivided, while further incom-
plete ribs are occasionally intercalated in the neighbourhood of the external
margin. In one place where the shell bears a slight impression on the ventral
face, the succeeding rib is shorter than the remainder. The ventral furrow is
appreciably sunken, and the rib terminations on either side of the furrow are
thickened into something like tubercles. The suture-line 1s not distinctly preserved.

Of this species only two specimens are available. The larger one has a dia-
meter of 90 mm., and a width of umbilicus equal to 38°4 mm.; the last volution
is 304 mm. high and about 26 mm. broad. The anterior part of the outer volu-
tion of this specimen (plate 83, fig. 1) belongs probably to the body-chamber.
The smaller specimen is distinguished by a somewhat narrower umbilicus and a
smaller number of ribs which at the same time are apparently somewhat sharper.
The inner volutions show distinct tubercular thickenings at the points of bifar-
cation of the ribs. The ribs are here preserved almost up to the innermost parts
of the shell, and one can observe that they originate singly along the umbilical
suture even at a diameter of only 3 mm. More copious material and larger specimens

1
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a specific separation of the second form. Both specimens are

ore collected by Kraftt. .
unmistakable resemblance to Hoplites

australis and Hoplites molinensis Burckh., but it cannot be united with either of

these Nouth American species ; In both Argentine species the ribs are fewer and
less distinctly curved and the secondary Tibs originate rouch more frequently by

intercalation. The umbilical wall slopes more steeply. The lobal bodies appear
to be stouter and less branched than in the Indian form. In any case, however,

the relationship is worth noticing.

wight necessitate
from the Lingti River and w
Blanfordia yotundidoma bears —an

HopLrTEs (BLANFORDIA) 8p. ind. aff. WALLICHI, Gray sp.
(Plate XX VIII, fig. 2 a—d.)

A chambered fragment 38 mm. high by 37°5 mm. broad is ornamented with
slightly curved tibs which bifurcate about midway up the height of the volution.
The.nbs traverse thef ventral face uninterruptedly, but are weakened along the
median band. On either side of the median band they are slightly thickened.
The flanks and external margin are gently rounded, the umbilical wall is low and
i'iounded and has a rather steep slope. The greatest thickness is near the umbi-
acz;)lr (j;zﬂ.‘ate’:‘lh.et ;uture-hne is only_ slig.h'?ly rz?.miﬁed; the first lateral lobe has

8 . the external saddle is divided into two nearly equal
gecondary lob Th i ivi y equal parts by a
dary lobe. e ﬁ.rst.lateral saddle is subdivided by an oblique secondar
lobe. into two unequal portions of which the outer one is smaller and 1 -
the inner one i8 larger and taller. ower, while

The described fragment 1s closely rela )

ted ¢ . chi
suture and ornamentation. Neverchless tl?e pzcull-liar Watlick, as shown by the

. c -
ing oﬁ of the flanks and of the external margin, and tﬁzssi (:lect:)on, the round-
umbilical wall, forbids its reference to that s eéies Th W but rather steep
section and of the umbili indi pooes. e shape of the cross
lon and ol ilical wall indicates a relationship to H. y rose
It is dlstl.ngmshed from Blanfordia subgquadrata by th p . acuticosia
vexity of its flanks and external margin, from B ya le more pronounced con-
whorls, more convex flanks, lower umbilical wall . app anata. n. sp. by its lower
of bifurcation of the ribs, and the st als the lower situati

structure of the suture-line.

This is evidently a i
_ particular form of th ;

) v ) e Wallich: les i :
(s;,nse, the more detailed characterisation of which v Series in the narrower
iscovery of more complete material. must be deferred until the

One fragment from Spiti.  Collection Gerard

. n. sp.

on of the point

HorvrrEs (B
LANFORDIA) aff )
- ROTUNDIDOMA '
3 nc sp.

(Plate LXXXIII, fig. 3 4, 5,

Like Bl rotundidoma, s
, 80 does the :
cated Blanfordie. Th . Present species bel
¢ outer volution has ap 3pprz;)j]:i:(; the wide umbili-
ely eHiptical Cross-
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section, with truncated ventral face, flat convex flanks and roundish, rather
steeply descending umbilical wall. The ribs are strongly'cu;ved, wider spasced
than in H. rotundidoma and terminate in distinct small nodes on either side of
the ventral furrow.

The small number and consequent wide-spacing of the ribs have mainly
induced me to separate this form from BI. rotundidoma. Unfortunately the avail-
able material is too poorly preserved and too incomplete to permit a satisfactory
characterisation of this species. The biggest specimen has a diameter of 68 mm,
and a width of umbilicus equal to 28 mm. ; the outer volution is only partially
preserved, the inner ones are missing. It comes from ‘‘Ladakh in Kashmir '’
(Coll. Prochnow in the Berliner Museum fiir Naturkunde). On a second speci-
men collected by von Krafit in Kuti, which has a diameter of 52 mm. and a
width of umbilicus equal to 21 mm., the ribs on the inner portion of the shell
are rather crowded, but suddenly become -widely spaced on the anterior portion
of the shell where they assume the condition observable on the larger specimens
from Ladakh. Finally, a small fragment from Kuti, gathered by F. H. Smith,
may have its place here.

HoruiTEs (BLANFORDIA), D. sp. ind.

(Plate LXXXIV, fig. 3 a, b.)

In consequence of its unsatisfactory state. of preservation, this small fragment,
which measures 27 mm. in height by 19 mm. in thickness, is unsuitable for a
more accurate characterisation, but nevertheless deserves our attention, because
of all the Indian forms it stands nearest to the European Hoplites Callisto d’Orb.
The ribs are distinctly more crowded than in BIl. Wallichi, the cross-section 18
somewhat taller and the ventral furrow much narrower. Bifurcation of the ribs
takes place well above the middle of the flanks. On one side of the fragment
the ribs are preserved as cores and have a rather thin cord-like appearance. On
the other side the shell ie preserved and one potices then that they are very
prominent and charp-edged. and are developed in the sha.pe? of ndges. ' .

The position and the course of the ribs reminds us vividly of Ho'plztets Callzsto
but the oblique umbilical wall and elliptic cross-section precludes 1its 1dent-1;ﬁczf.-
tion with the European species while indicating a close approach to Blanfordsa
Wallichs.

The specimen is from Hundes (Coll. Walker).

\
/ HorLiTEs (BLANFORDIA) CRICKI, D. 8p.
(Plate XXVIII, fig. 1 a—d.)
This species is represented unfortunately only by a single specimen, which

has & diameter of 168 mm. and a width of umbilicus of 737 mm. The thick-

1 2
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r the ribs at the anterior end at
n before this the

he thickness
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as measured ove _
About one volutio

In the last volution t

ness of the volution is 57 mm.
the commencemeont of the body-chamber.
thickness is 32°5 mm., the height 35 mm. ‘
increases therefore relatively more rapidly than the h(’lght.‘ -

The volutions overlap by about one-quarter of their height. On 'the inner
of the shell the flanks are compressed-convex ; they slope obliquely to-
n has a broad elliptic outline, the greatest
it gradually tapers towards the external
hat of variety b of

portion
wards the umbilicus. The cross-sectio

width being next tothe umbilical wall;

margin, which results in a trapezoidal shape, gimilar to t

Blanfordia Wallichi, only more pronounced. . -
The sculpture of the inner volutions does not seem to differ essentially

from that of Bl. Wallichi. The pumber of ribs on a volution is 33. The

point of bifurcation of the ribs is situated rather high up during the middle
wn before the commencement of

stages of growth, but becomes shifted low do

the final body-chamber. The ribs exhibit a ridge-like thickening at tbe point
of bifurcation. Near the external margin a tbird adventitious rib is intercalated,
usually shorter than the branch-ribs. The ventral furrow decreases in depth
on the last volution, the ribs of the anterior portion of the shell either pass-
ing normally across the external face or constituting a shallow arch; although
t_hey are not interrupted, yet they are decidedly reduced along the median

line.

The suture-line shows in general the same structure as in the other species
of phn/ordia ; nevertheless, it is - distinguished by certain specific peculiarities.
It is 'copiously ramified ; the ramifications follow closely upon each other and
are fairly long. The first lateral lobe has a strikingly broad and low, nearl
fun;fel-s.llllap;d. (sltt:iml.) The external saddle is relatively narrow and a]mc:st sym)j
metrically divide a dee 1ti
metmeally dmiced | }; bserveg. adventitious lobe. The second lateral and auxiliary

The present species bears undoubtedl '
. . y a close relationship t che
Th; ;1§01d1?d trapezoidal cross-section at the commencement of It)heobgl. ”}’lal“‘;h‘-
an N . - -c
e Ofet}:;dg; hlife promunence and the deep separation of the ribs in tge alftm'er
shell would not suffice to separate this form from Blanfordia W, lle 'nho'r
allichi,

were it not for the suture-line which str i

: ongly d
owing t(? the shortness of the external lo%ey t;‘:ates s of B et
symmetrically divided external saddle, and t’
able funnel shape of the first lateral lohe,

: .much narrower and nearly
€ coplous ramification, and remark-

form, too, the cross-section shows an
18, however, much higher and tapers
face than is the case in our species

0 .
nc¢ specimen from Lochambelkichak, thirq Stage

inclination t

owards a t . .
much more Tapezoidal shape ;'it

abruptly towards the ventral
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HorriTES (BLANFORDIA) APPLANATUS, n. 8p.
(Plate XXX, fig. 2; Plate XXXI, fig. 3 a—c.)

Dimensions :—

Diameter

. 133 mm.,
Width of umbilicus . . . . . 51
Thickness of last volution measured over the ribs . 42

Height of the last volution above the volution line . 48-5

In its fully grown condition the present species differs from Bl. Wallichi
by its higher and flatter volutions and its generally more depressed shape. The
volutions overlap one another by about one-fourth of their height. The flanks
are rather flat on the inner volutions as well as at the commencement of the
body-chamber ; the rounded umbilical wall of the inner volutions slopes obliquely,
that of the outer volution slopes down quite steeply into the umbilicus. The
external margin is rounded, but somewhat flattened along the median line.

The ribs of the last volution are rather widely spaced. Their number is 31.
They commence on the umbilical wall a little above the umbilical suture, and
are already sharply defined on the umbilical wall. They are moderately curved
on the flanks and bifurcate relatively high wup, close to the external margin.
‘The ventral furrow is already obliterated before the commencement of the body-
.chamber.

The lobes are characterised by very broad and low trunks; the saddles are,
on the other hand, remarkably narrow. The lateral branches of the first lateral
lobe spring at about the same height at the terminal branch and are directed
downwards, not sideways, in consequence of which they run parallel with the
‘terminal branch. The external saddle is divided into two parts by an adventi-
tious lobe and is greatly hemmed in owing to the great breadth of this adventi-
tious lobe. In the same manner the first lateral saddle is much encroached upon.
Its division into a higher inner and lower outer leaflet is not due to one, but to
two somewhat oblique, parallel, and closely approximate adventitious lobes.

These peculiarities of the suture-line are so characteristic that it is impossible
to unite the form here described with Bl. Wallichi, the more so as in addition
to them there are differences in the shape of the shell and in the sculpture. The
relatively tall whorls and discoidal shell and the high posit.ion of'the poin'ts of
bifurcation of the ribs would make it possible to identify this species even 1if the

-line were not present.
Emerene specimen ﬁ‘OIE)l Lochambelkichak, third Stage, with a portion of the body-
chamber preserved. ) )

Closely connected with Bl. applanata are t?vo m‘complt?tely preserved speci-
mens, the shells of which are rather flat with ribs bifurcating above the 1.mddle
of the flanks. The ribs, however, appear to be s.omewhzft closer se.t than in the
type. The fragmentary condition of these remains, which 1 mention as Bl aff.
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i toristion. One of the speci-
dotailed characterist o o o e

more
other from Lapty

applanata, does not allow of »

mens is from Kuti (Coll. F- H. Smith). the

(Coll. Schlagintweit, Munich).

. 8p-.
HoPLITES (BLANFORDIA) SUBQUADRATUS, T P

(Plate LXXXIII, fig. 4 @ b, c; Plate LXXXIV, fig. 1 ¢, b.)

During the middle stages of growth the shell 18 characterised by @ mlaa.rl}’
Ny ; i volutions overiap by about one-quarter
square cross-section. At this stage the vo 7 dattened the
of their height, their flanks are rather flat; the exten.ml margin 18 a.s' en ,Th
umbilical wall rounded, but sloping rather steeply into the- umbilicus. e
diameter 1s 128 mim.. the width of umbilicus is 52 mm., the helgl.lt of the‘vohil-
tion at the anterior end 1s 40 mm. The height of the preceding volut101.1 is
25 mm., and 1ts breadth only 22 mm., £0 that in this species also there %s a
relative increase 1n thickness as the shell grows larger. The inner volutions
exhibit therefore & somewhat taller and more rounded elliptical cross-section with
a gentler slope of the umbilical wall.

The ribs are generally similar in character to those of Bl. Wallichi’; but they
bifurcate higher up and are somewhat less curved. The ventral furrow is still
quite distinct when the diameter of the shell has reached 96 mm.; beyond this
stage it becomes shallower, and is traversed by the ribs which then. extend con-
tinuously, although somewhat reduced across the external margin.

The suture and body-chamber are unfortunately unknown.

This species is unfortunately represented only by a single, entirely chambered
specimen ; it is from Kuti, Upper and Middle Spiti Shales (Coll. Krafit).

' In its earlier stages Blanfordia subquadrata s certainly very near Bl. Wallichs ;
in the adult stage, however, it undergoes a development which removes it con-
sls)l.dfirrabiy tron;1 Bl. Wallichi. The cross-section assumes a square shape ; the ribs
s;eci:: ea:nlet; s: 1(111:3?; part of. the volution, so that the discrimination of these
3 b g .thta middle stages of growth, should not be a matter of
iea;l::fc‘ll};yx.xgrhe ﬁdlst;nctiox; wotcllld be still greater if the fragment depicted
V, fig. 1 a, b, under the name of Blanfordia cf. subquad
really belongs to this species, a vi Co. ) ubqua rata
be absolutely conﬁ:medp g tou;vge v:ll:gilie:t Zz):t;n;i)robable, b.ut which canno't
men. The indistinct remainder of a middle volution Pri“’_?vatlon of the speci-
section and strong forked ribs, like Bl subquadrata 'I?}): 1ibits a Square  cross-
chambers and a portion of the body-whorl indicat ) e last portion of the
sculpture and cross-section. The thickness ¢ @ considerable change in the
amounts to 59 . )
only 50 mm, the flanks are flattened as in Bl. sub mm., the height 1is
wall.m low and steep, the external margin is ;ms)u puadrate the_convex umbilical
porion o the shell, and s greatly dpresd. ore convex than in the chambered
anks 1s almost radial; the subsidiary ribs, h ° of the mainribs along
» however, are decidedly deflected



HOPLITES. 14

forward, forming a shallow arch upon the ventral face,
bifurcate-ribs there occur additional branch-ribs, so that for every 5 main-ribm
there are 13 subsidiary ribs.  Of the suture.line only the antisiphonal lobe and
the second Ilateral lobe is preserved.

Amongst the forms most closely related to BI. Wallichi, the species Bl. sub-
quadrata, and more particularly the specimen described as Bl cf. subquadrata
exhibit more than any other form a marked tendency towards a mutational vari:
ation in the direction of a dorso-ventral flattening of the whorls.

Bl. cf. subguadrata occurs in the Spiti Shales of Gieumal.

Bide by side with the

/ . HorLITES (BLANFORDIA) BoEEMI, n. sp.

(Plate XXXIV, fig. 1 a—d.)

Dimensions :—
Diameter 129 mm,
Width of umbilicus . . . . . 53
”»
Thickness of the last volution measured at the ribs . 55
Height of the last volution above the umbilical suture . 445,

The solitary specimen upon which this species has been established exhibits
a thick discoidal shape with whorls overlapping one another by about one-third
of their height. The maximum breadth of the cross-section measured in the
interspaces between the ribs occurs at the lower third of the height, but when
the cross-section is taken actually through the ribs, its greatest width occurs about
half-way up. The rounded umbilical wall slopes steeply towards the umbilicus ;
the flanks are rounded along their lateral surfaces, becoming slightly flattened
towards the external margin; the external margin is depressed. The solitary
available specimen does not allow the exact determination of the proportion of
thickness to height in the case of the inner whorls; it is, however, possible to
ascertain that the height of the innermost whorls i1s somewhat greater in propor-
tion to their thickness than it is in the case of the outermost volution. Hence,
in the course of development the thickness increases at a more rapid rate than
the height, but the difference does not amount to much. Moreover, the flanks of
the inner volutions are somewhat flatter than those of the outer whorls.

The ornamentation consists of very strong radially disposed ribs, which arise
singly at the umbilicus, swell up into stout ridges and form an elongated rather
prominent tubercle on the middle of the flanks. On the outer part of the shell
each main-rib has three corresponding secondary ribs of which one owes its
origin usually to intercalation, whilst two are branch-ribs. In the case of the
majority of the rib-bundles the junction of the posterior branch-rib with the
main-rib is more clearly marked than the corresponding junction of the anterior
branch-rib. In this manner individual rib-bundles show a tendency towards
assuming the falciform course which is characteristic of the costal sculpture of
H. Wallichi. The secondary ribs of some of the rib-bundles have a nearly
fan-shaped disposition. The ventral furrow appears to become obliterated already
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Jast whorl the furrow is replaced by & brgz.tdt .b::;d
he ribs uninterruptedly, although they are dis inctly
ihe are sightly and just visibly

tral band the ribs
f tho vet e ber of main-ribs 18 twenty-five, on the

at an early stage;
which is traversed by *t
On either sideo
thickened. On the last volution the num
last but one whorl it amounts to thirty.

The suture-line does not entirely co

reduced.

nform to the type of Bl Wallichi. The

ubdivided by a deep secondary lobe Into .f:WO parts which
unequal are of nearly equal size and subsy.m-'
lateral saddle 1s divided, not as 1n Bl. Wallich
portion, but into two parts which stand
to by short and slender secondary lobes.
ddle are longer than those of the

d broad stem and is subsym-

external saddle 1Is s
instead of being conspicuously
metrically constructed. The first
into & lower outer and a higher inner
nearly at the same lovel and are cut 1
The secondary lobes of the inner part of the sa

outer one. The first lateral lobe has a strong an

metrically built.
The specimen being chambere
body-whor] remain unknown.
Blanjordia Boehmi 1s so ¢
gards sculpture and external form tha

d nearly up to its end, the characters of the

losely related to Hoplites Asseni Boehm ' as re-
t at first sight one feels inclined to assume

complete specific identity. It is true that on closer examination one notices that.
the volutions of Hoplites Asseni are somewhat broader and more depressed than
ip the present species, but this difference would be too insignificant to justify a
specific separation of the two forms, were it not for the striking differences in
the suture-line. The external saddle of H. Asseni is cut into by two dis-
tinct adventitious lobes, whilst that of Bl Boehmi is intersected by only one.
On the other hand, the lateral saddle of H. Assent is narrower and indented
by a smaller number of secondary lobes than is the case with Bl. Boehm.
Finally, the first lateral lobe of the latter species has a regular subsymmetrical
confor.ma‘stion with a long terminal branch, whilst the corresponding lobe of H
Assent 1s somewhat curved and possesses, besides the real terminal branch-
a second subsidiary branch which is nearly as long as the terminal one. Th ’-
duil;pc{rta..nce. ascribed by paleontologists to the details of the suture-line. In th:
i . o en
Ho;liznaj:z:n;i species precludes the identification of the present species with

Hoplites Boehmi is represented i -
third Stago, presented by a single specimen from Lochambelkichak,

2

N\
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, HorLiTES (BLANFORDIA) LATIDOMUS, 1. sp
(Plate XXXV, fig. 1 ¢—c.)

meter i8 93 mm. and its wi
: . width of umbili
a thickne ; ous equals 36 mm,; '
83 of 40 mm. at the ribs and 352 mm. between the ;'itl;)};e Ia;t _VOIUtlon e
and 18 342 mm.
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high. The height of the volution is therefore at the stage of growth reached

by the specimen exceeded by the thickness only by a very small fraction and

the cross-section has on the whole a squarish outline. The flanks are rounded ;

the ventral face is flattened ; the convex umbilical wall slopes rather steeply into
the umbilicus. The shape and cross-section of the inner volutions are not known.

The ornamentation of the last volution consists of 24 strong ridge-like ribs
which at half the beight of the whorls or a little above it swell into low elong-
ated tubercles, bifurcating at the same time into two secondary ribs. Only at
one place is a third secondary rib intercalated. The ribs are feebly falciform
and are interrupted along the median zone of the external margin by a broad
and smooth band at the sides of which the rib-terminations project in the shape
of feeble elongated tubercles. It is only at the anterior end of the last volution
that the ventral band ceases to be so distinct.

It is unfortunately impossible to make out the whole of the suture-line. But
we are able to ascertain that it is generally related to that of Bl. Wallichi. The
external saddle is divided into two subsymmetrical portions. The first lateral

saddle consists of a small outer and a larger inner half which latter is situated
somewhat higher than the outer one.

narrow and constructed subsymmetrically.

The unequal spacing of the septa is remarkable. At the commencement of
the last volution they are so closely packed that the ends of the lateral branches
of the first lateral lobe nearly touch the extremities of the saddles of the preced-
ing septum ; anteriorly to this point they recede farther and farther apart while
the most anterior of the preserved septa once more approach one another as
closely as they did on the older part of tbe last volution.

The inner volutions and the full-grown stage are unknown.

Blanfordia latidoma is distinguished from Bl. Boelm: by a somewhat narrower
and a more quadrilateral form of the cross-section, by the greater spacing of the
ribs at the same stage of growth and the more distinct ventral furrow.

In Bl latidoma there are only two secondary ribs, instead of three as in
BlL. Boehmi. The suture is distinguished chiefly by the somewhat different con-
figuration of the first lateral saddle. Among the species from the Dutch East
Indies H. Rooseboomi Boehm is its nearest ally. '

The sculpture of both species closely agrees except that the bra.nch-r'lbs of
H. Rooseboomi are more decidedly inclined forward; but the cross-section of
H. Roosébooms is much broader and much more depressed and the sutureline
has much broader scllar phylla than that of Bl latidema. -

Bl. latidoma is represented by a single specimen from Lochambelkiehak
(Coll. Daiener).

The first lateral lobe is comparatively

% HorLiTES (BLANFORDIA) MIDDLEMISSI, D. SP.

(Plate XXXVII, fig. 1 a—c)
The shell is thick, much inflated, with a wide umbilicus, and depressed.
K
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or end the
laterally oxpanded volutions. At tho anterl
mm. above tbe umbilical suturé :
. . k
volution it is 285 mm.; the greab:; - CE e
poss reaches 1ts maximum at'a u L
volutions appear to be pmportlo?ntely I;ze deﬁ(;ie
lished with absolute certainty owiDg to .
i slightly rounde
are decidedly co

pressed median band. ‘The flanks .
the umbilical wall, which slopes stee 4 exceedingly bulky radial 1bs swell-
The sculpture consists of wide-space ’h If the height of the volutions. For
ing out into blunt stout knobs at a.botflt asubsidiary ribs originating either by
overy main-rib there‘ are thr(?e, rarely (i}l:]’ltlf' inclined forward. They form a
ramification or by intercalation, an.d s;}o ii a slight reduction along the median
shallow arch across the. ex.tema'l margin, showing lutions they are interrupted
line of the last volution, while along .the inner vo s olight strength-
by a smooth ventral band. On both sides of the \{entl‘a and a | %-h Lot
eZing of the ribs is noticeable. On the_inn-er volutions tl')e ribs are c(; Zfofvlgilﬁ,l
the intercalary ribs being somewhat more inclined forward, 1n consequence o1
the ribs assume a more distinctly curvilinear course. The suture-line 1.s Fot
distinctly preserved; to judge from the extant traces it may have been similar
to that of Bl Boehmi. The body-whorl is not known.

In Bl Middlemissi the volutions are still more depressed than in Bl. Cele-
brand. The number of branch-ribs in each fascicle is five or even six in H. Cele-
brant, while in Bl. Middlemissi it is usually three and only rarely four. More-
over, the volutions of H. Celebrant are evenly rounded along the external margin,
while in our species the median band and the adjoining lateral surfaces are dis-
tinctly flattened. From H. Rooseboomi Boehm the present species is distin-
guished by its more strongly depressed volutions, its more prominent, stronger,
and wider-spaced ribs, its much stronger tubercles and greater number of branch-
ribs ; from Hoplites sp. Boehm® it differs by its thicker ribs, the earlier appear-
ance and stronger development of tubercles, the more numerous branch-ribs and
the form of the cross-section.

Most striking is the resemblance to an Argentine species described by
Steuer as Reineckia latior® This species, however, has no ventral band. and
shorter main-ribs, so that we have not to deal with a cage :
but only with one 9f resemblance due to convergence. Even on the unlikely
event of the Argentine species eventually proving to be a

member of the same
genus, the greater breadth L _
<vecifio idertity and feebler costation of R. latior would preclude

height of volution is 34'4

face of the preceding
whilo fll;:)nvest};;o‘::::aio 57 mm. The t}lick-
L height of volution. The inner
put this fact cappot be estab-
nt state of preservation of the
4, with a flat or slightly de-
nvex and pass gradually into

of true relationship,

Bl. Middlemissi is repr : .
- presented by a singl .
Lochambelkichak, third Stage, ) ngle entirely chambered specimen, from
1 Palaeontographica, Supplement 1V,

. 2 Steuer, Argentinische Jura-Ab
tinischen Anden. Pal, Abh., vii, p

. PL VI, fig. 1, p, 36,
gerungen. Ein. Beitr, i
g 8ge zur Kenntniss der Geologie und Pal, der Argen-
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'HopLiTES (BLANFORDIA) CELEBRANT, n. gp.!

(Plate XXXV], fig. 1 a—e.)

Dimensions :(—

¢ Diameter .

. « 220 mm,
Width of umbilious . . . . 105

. *- ”
Thickness of last volution between the ribs . 90

Thickness of last volution across the ribs . . . . . . 111
Height of the last volution above umbilical suture . . . . . 64
Greatest thickness for a diameter of about 22:5 mm,
Height of volution .

. 14

A (Y-
The shell is disc-shaped and comsists of very thick depressed volutions, the
ventral face of which forms a flat arch. The cross-section exhibits a flattened
approximately elliptical shape. The greatest thickness in the intervals between the
ribs lies at about half the height of the flanks in the last volution and somewhat
higher in the inner volutions. The umbilicus is wide and funnel-shaped ; the
umbilical wall of the inner volutions slopes obliquely into the umbilicus and is
not distinctly marked off from the flanks. On the outer volutions the umbilical
wall is more rounded and somewhat steeper. Comparing the quoted dimensional
numbers it follows that the shell is proportionately thinner in its younger stages,
and that with age its thickness increases more rapidly than its height. The
difference, however, is small.

Up to a diameter of 15 mm. the ornamentation consists of rather fine, ap-
parently dichotomous, slightly sigmoidal ribs. At this early stage the branch-
ribs are interrupted on the ventral face by a distinct median furrow and form
on either side of the latter small tubercles (see fig. 1 d). As growth proceeds,
the ribs assume the form of sharp ridges and expand at the branching points
into strong blunt knobs. The ribs are gently inclined forward and slightly sig-
‘moidal. The number of branch-ribs constituting a bundle at this stage cannot
be ascertained. There is a gradual decrease in the relative number of main-ribs
with increasing age: the last shows 14, the last but one 17, and the preceding
one about 20. On the last volutions the tubercles project from the flanks in
the shape of bulky blunt spines, whilst the inner portion of the main-ribs is
relatively less strongly developed. At the commencement of the last volution
each set of five subsidiary ribs constitutes a sheaf originating from a tubercle. In
some places a sixth subsidiary rib is intercalated. On the most anterior portion
of the shell the grouping of the subsidiary ribs into distinet rib-bundles 1s less
pronounced. The subsidiary ribs have a gently undulating form, and at the
median band of the ventral face they are weakened as if they had been planed
down. The subsidiary ribs are strongly inclined forward; some of them do not
originate at the tubercles, but somewhat higher up from the adjoining subsidiary
rib.

1 Celebrant=Leviathan, the mythical giant-fish of the middle ages.
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forms of Hoplites clearly proves that this remarkable species 18 allied - (e
and that its resemblance to various forms of Holcostephanus or Himalayites 1s
merely a case of accidental mimicry, one of those instances of apparent conver-
gmce: such as bave already been alluded to in the introductory discussion of
anus Hoplues.

e g‘he speclo'i most closely allied to Blanfordia Celebrand is Blanfordia Middle-
missi n. sp.; the differences are noted in the description of the latter species.
Another very closely related foim is Hoplites sp. ind. G. Boehm (loo. eit. p. 36,
plate VI, fig. 1; plate V, fig. 1; plate III, fig. 5; and fig. 12 of the text).
This species preserves its original sculpture up to a diameter of 105 mm., at
whioh stage it is still possible to observe individual bifurcate, slightly sigmoidal
ribs. In Bl Ceebrant, on the other hand, this primitive type of sculpture is
abandoned at a much earlier stage, probably when the diametcr is only 50 mm.
Moreover, in Hoplites sp. Boebm the formation of tubercles i deferred until a
later stage of development. and they do not become as bulky as tbose of Bl
Ceebrant. The number of subsidiary ribs constituting a sheaf is smaller in the
me.nf Boebm’s species than in the Indian form. The suture-lines of botb
species bear a great resemblance to each other; in both of them the terminal
bﬂ:lncthbf of tthe ]ﬁzfal ax;)d second lateral lobes are remarkably long and slender,
an outer la ranc = .

than the inner lateral bmncl::n.of the st lateral lobe eriginates much higher up

Blanfordia Celebrant is represented b ingl .
Kichak, third Stage. y & single specimen from Lochambel-

notwithstand-

HopLrres (BLaNPORDIA) CURVATUS, n. sp.
(Plate XXXV, fig. 2 a—d)

Of this species only o single, entirely

& beight of volution of 4¢ mm., the thic chambered fragment is available ; for

kness, measured across the ribs, is
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61 mm. and between them 51 mm. The ribs originate at wide intervals 12 tle
umbilical wall in the form of slight swellings, they soon deveop 1nl stows
ridges and, about balf-way up the flanks, are thickened into knots which ramsfy
into a bundle of three branch-ribs. In one case only, one of the .ut,;d..,',
ribs is o.baervcd to onginate by intercalation instead of branching. Alung tbe
median line of tha ventral face the ribs are somewhat reduced, but at the stage
of growth reached by the type specimen they do not exbibit apy distint swell-
ing on either side of the median band. The rils are decidedly sigmoidsl. The
cross-gection of the existing volution fragment has a depressed rounded shape.
The cross-section through the interval between the ribs reaches its maximum
breadth near the rounded obliquely sloping umbilical wall. Across the rits, the
maximum breadth occurs at about the middle of the flanks owing to the knot-
like swelling at the branching-points.

The suture is extensively ramified. The lobes possess broad trunks. The
cxternal saddle is divided into two nearly symmetrical halves by a long sub-
sidiary lobe; the first lateral saddle is divided by an obliquely disposed second-
ary lobe into a smaller and lower outer and a higher and larger inner portion.
The first lateral lobe is distinguished by its broad trunk and the subsymmetrical
disposition of its branches. The second lateral lobe i8 much shorter than the
fist one, but it is pot placed obliquely and is more regularly developed than
in most of the other species. The body-chamber and inner whorls are unknown.

Taking into account the fragmentary state of the available specimen it was
only with great reluctance that I decided on the establishment of a new species.
I was, however, induced to take this step by the conviction that this very inm-
teresting form ought not to be left unnoticed, being distinguished by so sharply
pronounced characters that we may expect the species to be recognised again
at some future date, when the elaboration of a more complete diagnosis may
become possible.

Blanfordia curvats shares with Bl Cricki the massiveness of the prominemt
ribs and their sigmoidal course; but the ribs of Bl. curvals are still more massive
than those of Bl Cricki, and are moreover distinguished by the more manifest
combination of the secondary ribs into clearly defined rib-bundles, quite apart
from the fact that the cross-section of Bl. curvata is more rounded and more
strongly depressed than that of " Bl. Cricks. .

From Bl latidoma n. sp. the present form differs by its greater thickness,
stouter ribs and the ramification of the main-ribs into three secondary nbs.

- Blanjordia curvats was found at Chanambaniali.

r

/ HorLiTES (BLANFORDIA) ACUTICOSTA, D. SP.
(Plate XXXVII, fig. 2 a--¢)
Ammonites Wallichi, Blanford : Journal 4siaé, Society, Calcutta, 18%2 VoL XXXILp 127, pL |, fig. 4
(non pL III, fig. 2, 3) _,
Blanford already recognised correctly that the two small sPecimm:s which
he described as Ammonites Wallichi Gray do not completely agree with each
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deﬁan :pf;l::x;eter of 44 mm. the shell has an umbilical width Of. 170 Il?n;{)
the height of volution is 16 mm. at the anterior end, 'a.nd tl?e maximum t ick-
ness, measured over the ribs, i 15'8 mm. The umblllcus.IS somewhat wider
than in the majority of the Wallichi-forms. The volutions, 0105‘.3. up to
the body-chamber, have very flat flanks, a low and rather steep umbilical wall
and a flattened ventral face, which is fairly distinctly marked off from the
flanks. At a short distance behind the commencement of the body-chamber,
to which the most anterior portion of the existing shell belongs, the cross-
section assumes & distinct trapezoidal shape; the maximum thickness occurs close
to the umbilical wall; from there the cross-section tapers considerably up to
the external margin, and the upper part of the flanks becomes decidedly
flattened.

The system of ribs is generally similar to that of BIl. Wallichs, but certain
noticeable differences do exist. On the more central portion of the shell the ribs
are slightly curved and they are continued on to the ventral face as in BI.
Wallichi, but the branching is less pronounced, and in two places single ribs
.a.pproac'h the point of origin of the preceding main-1ib so closely as to give the
impression that two ribs originate together at the same place. At the com-
mencement of the body-chamber and for a short distance behind it, the ribs
assume a n?arly radial course and appear on the flanks in the shape of high
Endt;}llag ndgc.s whjchdare slightly thickened at the point of bifurcation. The
ven ITow is ve eep a . SNSRI . )
the Turrow are distinl(';};ly ) hll_)Ck:ndedxfarrow ; the rib-terminations on either side of

The suture is only moderately rami i )
specimens. The external saddle i:, very ﬁbeia;wz:zg izo d'th'ed flmau e of the
lobe into two nearly equal parts. The gccesso 1 blVI ed by an accessory
saddle is disposed obliquely and divides it into ary obe of the first lateral

smaller and lower outer and

a higher and larger inner portion. The lateral saddle 18

broad. also comparatively

already indicated
. body-chamber, it
pecies was really one of small sjge, The chm;g:as
that the existing fra i indi

. gmental bo dy-chamb .great to 1indicate
chamber.  Since all gL i er could corr]espond with the fina] body-
arger and some of them
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very large, we may assume that the present s

/ pecies also grew to a laige,
size.

The steep umbilical wall, the exccedingly sharp ribs, which on the anterior
part of the shell are not distinctly curved, but radially disposed, and the deep
ventral groove, constitute characters which preclude referring this fragment to
Bl. Wallichi, and indicate a distinctive mutational tendency which we recognise
also. in the following, only incompletely known species. The trapezoidal cross-
section reminds us particularly of variety e of Bl Wallichs.

We must await future discoveries for a more complete knowledge of the
present species as well as of the suspected mutational series.

One specimen from the Spiti Valley (Coll. Geraxd).

i m P
Horrrtes (BLanrForpia) n. sp. aff. acuTicosTa, n. sp. ,'L»’«Ov XS

The collections from the Spiti Shales include two small fragments which
probably belong to two specifically distinct forms allied to BI. acuticosta, but are too
insufficiently and incompletely preserved for the establishment of new species,
Nevertheless they deserve notice, because, owing to their relation to B. acuti-
costa, they represent a peculiar mutational tendency of which there is only slight
evidence amongst other species of Blanfordia, which are so plentiful in the Spiti
Shales.

One of these forms (plate XXVIII, fig. 3 a—c) is ornamented with exceed-
ingly sharp forked ribs, which are slightly thickened at the point of bifurcation
end interrupted on the ventral face by a deep furrow. On bhoth sides of this
furrow the ribs terminate in distinct acute tubercles. The umbilical wall is
rounded and slopes rather steeply into the umbilicus. The small fragment prob-
ably belongs to the body-chamber. The inner volutions and the suture-line are
unknown. We canpot unite this form with B. aculicosta, because the cross-
section is more oval, the maximum breadth lies somewhat higher up and the
ribs are somewhat more deflected forward than in B. acuticosta. With better
preserved material additional differences would probably be noticeable.

From the Spiti Shales (Coll. Gerard).

The second form (plate XXVII, fig. 4 a—c) also exhibits sharp forked ribs
projecting in the form of ridges on the lower part of the volution and raised
into incipient nodes in the vicinity of the point of bifurcation at half the height
of the volutions. The ribs are slightly thickened on either side of the well-

.developed ventral furrow. The height of volution of the fragment, which ap-
parently belongs to the body-chamber, is 32°6 mm., the breadth, measured across
the ribs, 32°'8 mm. Between the ribs the cross-section is trapezoidal

The present fragment differs from the previously described form owing to
the somewhat greater relative breadth and trapezoidal shape of the cross-section.

Spiti Valley (Coll. Gerard).
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B.—TRI TUBERCULA TE FORMS.

nov. subgen.

ACANTHODISCUS,
onvus, Strachey 8p-

) OCTAG

ACANTHODISCUS
a, b; Plate XX, figs. 1 a, b, 2;

HorLITES (
; Plate XIX, fig. 1

Plate XXVII, fig. 3 a—c.)

H. Blanford: On Dr. Gerard’s collection of Spitl fossils, Journ, Asiatic
128, pl. I, fig. 5 a—¢
Palacontology of Niti,

Mem., Geol. Sureey of Indi
's Cephalopoda from

(Plate XXII, fig. 1 a—¢

1863. Ammoniles oclagonus,

Sociely of Bengal, XXXII, p.
niles oclagonus, Blanford :
is, Stoliczka :
G. C. Crick : Suachey

p. 83, pl XII1, fig. 2 a9, b
a, Coleutls, Vv, p. 96 and fT.

1865. Ammo
Himalayo, Geol. Magazine, Dec.

1866. Ammoniles octagont

1904. Ammonitcs oclagonus,
v, volL I, 12.44’1

c

Dimenstons -—
a b
(Plate XX, fig. 1.) (Plate XIX, fig. 1.) .S'trn('h(‘.y-]:ilnnford's
original specimen (plote
XXVII, fig. 3).
Diameter . . . . 125 mm. 121 mm.
Umbilical width 18 " 49 ,, Height of body-chamber . . 20'8 mm,
Height of last volution
the above volution-line . 4 |, 41-6 ,, Thickness of volution before com-
mencement of body-chamber ., 19-8 ,
Thickness of Iast  volution,
measured between the ribse . 37°5 38 -

In this richly decorated form, the transition from a normal rib sculpture to
a tubercle ornamentation takes place at an earlier stage of growth than in any
of t.he other spine-bearing species of Hoplites from the Spiti Fauna. Even at
a diameter of only 6 mm. the fine ribs have already a distinct lateral tubercle
and a slight umbilical swelling. Weaker intercalary ribs, or ribs without aﬁ
Iatel:al tubercle, or with only an obsolete one, are already absent in these smé{l
specimens, 5o that even at this early stage, H. octagonus already exhibits th
ornamentation that characterises the full-grown form. It is only the out o
Efbtublercles which is subject to a gradual change. During youth, two Z;ti?;:?
ubercles correspond to each lateral tubercle with which the ’
faint ribs. In full-grown i ¢ y are connected by
o bor 2o that eacgh ™ :I})i::;zs,a ;hiqiz;tler;srln l’:uber(f:les b(.ec.ome reduced 1n
external knobs, each set of three tubercles being di o btteal l.ateral, and
riorly inclined ridge. g disposed along a slightly ante-

The first appearance of .
or later in different 8peciments;l,1ettlelx]gim;znu:ﬁﬁ of sculpture takes place sooner
For instance the specimen illustrated in plate g;;lmmences OF the body-whorl
supernumerary external tubercles, while these - g 1, still shows isolated
orginal type specimen refigured in phto XXVIL g, 3 observed upon Blanford’s
body-chamber, although it is of smaller gize tl;ang.t »» "hich is provided with tho

obsolete intercalary ribs of variable length are he be former. In one specimen
T

e and there faintly indicated
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between the tuberculiforous ribs (see plate XX, fig. 1). At one point this samse
specimen shows an irregularity of the ornamentation, probably caused by some
injury. The number of ribs on the last volution fluctuates between 18 and
20 ; on the next inner volution it amounts to 16. The tubercles of the three
peries increaso respectively in size from the inner to the outer margin. The

outer spines of the body-chamber in the large individuals must have reached a

length of at least 15 mm. The spines were hollow and in the body-chamber

their inner cavity was not separated by a lamella from the interior of the shell
In the chambered portion of the shell, on the other hand, such lamelle appear

to have existed for the purpose of separating their cavity from the inner portion
of the shell.

As suggested by the

specific name, the cross-section of the volutions is
approximately octagonal.

The flanks are slightly flattened between the lower
and middle series of tubercles, sloping down into the umbilicus from the lower

geries, and up to the external margin from the middle series. The external
margin is slightly flattened. Between the ribs the cross-section is more rounded.

The maximum width is situated at the lower series of tubercles, but the thick-
ness at the level of the upper row of tubercles is only very slightly less. In
the majority of specimens the height of a volution is only slightly greater than
the width ; in the specimen depicted in plate XXII, fig. 1, the thickness, however,
nearly equals the height. The volutions overlap by about one-fourth to one-
third of their height; the umbilical suture runs just outside the median series
of tubercles. Towards the anterior extremity of the body-whorl the shell becomes
slightly less involute, the umbilical suture slightly receding irom the median row
of spines.

None of the specimens have the aperture preserved.

The suture-line is dimly recognisable in only two specimens. In one of
these (plate XXVIL, fig. 3 ¢) the first lateral lobe is irregularly distorted by a
strong lateral tubercle situated just at the origin of the lateral branches. More-
over, the only two distinct sutures are the two last ones and succeed each other
so closely that the development of the extremities of the lobes is interfered
with. In the second specimen the suture is more regularly developed, but the
external lobe is not visible. The external lobe of the first specimen appears
to be somewhat longer than the first lateral ~The external saddle 1s rather
broad and subdivided by a secondary lohe into a larger outer and a smaller inner
portion. The first lateral lobe is rather slender and has a strong terminal branch
and two long lateral branches. The second lateral lobe is shorter than th? first
one and runs parallel to it and is also subsymmetrically constructed, with a
terminal branch and two lateral ones originating at nearly the same height. The
first lateral saddle is subdivided symmetrically by a long accessory lobe. The
latter descends approximately to the level of the side-branches of the lateral
lobes whose extremities it approaches. Three small auxiliary lobes are disposed
obliquely along the umbilical wall.
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Kibber in Spiti. Three more were obtained from the Upper and Middk Spni
Shales of Kuti (Coll. Krafit 2; Coll. Smith 1 specimen). The or'ginal up;/'i;:wn
refel.'red to in the Journ. 4s. Soc., XXXI1, is labelled * Spiti Valley.” f)’f tl;o
original specimen described in the Paleontology of Niti” 1 have 'Let.-n abk- u;
study a plaster cast which agrees perfectly with the other specimens.

HorLiTES (AcCANTHODISCUS) OCTAGONOIDES, n. sp.

(Plate XXVII, figs. 1 a,b; 2a, b.)

Dimenstons :—
Diameter . 72—76 mm
Width of umbilicus . . 25-1—26
Height of the last volution . . . . . 28—29-5 i
Breadth of the last volution between the ribs . . . 2427

At first sight we might feel inclined to assign to this species the rank of a
subordinate variety. But a more careful study discloses differences which speak
in favour of a more independent position being allowed to this form.

The apterior portion of the last volution carries, as in 4. octagonus, stout
ribs, each of which bears an umbilical, lateral, and an external tubercle. In
addition to these, however, feeble companion ribs make their appearance, which
show a slight swelling on the ventral face and which, in their downward course,
come close to the umbonal tubercle of the preceding rib. These branch-ribs
do not occur on the older portion of the last volution, where the main-ribs
bifurcate at the median tubercle and the two branch-ribs terminate on the ven-
tral face in two stout tubercles. Moreover, a slight rib-like swelling proceeds
from the anterior side of the umbilical tubercle suggesting a feeble remrant of
an anterior branch-rib or intercalary costa. The ribs are more decidedly inclined
forward than in A. octagonus. Greater still are the differences exhibited by the
ornamentation of the inner volutions. These carry densely packed, fine forked
ribs which terminate at the ventral furrow in fine minute tubercles, while along
the flanks and umbilical margin they only occasionally develop shght thicken-
ings; Whilst H. octagonus assumes its tubercular sculpture when only 6 mm.
in diameter, H. oclagonoides maintains its primitive costation even after the
diameter has attained 20 mm.

The umbilicus of 4. octagonoides is somewhat narrower, the umbilical wall
is somewhat steeper, and the volutions are somewhat higher than in H.
octagonus.

The suture-line and body-whorl are unknown.
The present species is represented by four specimens. Two of these are

from Lochambelkichak, third Stage (Coll. Diener), the other two from the Upper

snd Middle Spiti Shales of Kuti (Coll. Krafit). .
L
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MR
“ ' ACANTHUS, N 3p.
HorLiTes (.\CA.\‘THODIS(‘US) POLYACANTHUS, p
(Plate XIX. fig. 2 a—¢.)
Dimensions '— .
52 mm.
Diameter . . . . . . . e
Width of umbilicua . . . . . . S
Height cf the last volution . . . . : .
ik d between the ribs a o,

Thickness of the last volution mcasure

The cross-section in the intercostal spaces 13 almost circular; the strongly

rounded flanks pass gradually into the ex.ternal marg'm‘as w'ell a8 ‘1nto tbe ob-
liquely sloping umbilical wall. The shell 1s. ornamented ' on either sude. .w1th an
umbilical, a lateral, and an external series of tubercles. The umbilical and
lateral series of tubercles approach one another much closer than. they. do in
H. octagonus, so that the portion of the shell constituting the flanks is noticeably
contracted. There are usually two external tubercles to every lateral one. They
are joined together by means of indistinct ribs. The ribs between the lateral
and umbilical tubercles are also feebly developed as compared with the pro-
nounced tubercles; the shell, nevertheless, is deeply excavated between the
shallow ribs. As a consequence of this disposition, the tubercles are exceedingly
prominent and protrude as long, acute, hollow spines which, in the available
specimen, are mostly broken off. The penultimate and antepenultimate whorls
exhibit the same sculpture as the outermost volution ; the spines of the median
series are enveloped by the umbilical wall of the succeeding volution. At a
diameter of 6 to 8 mm. one observes traces of fine ribs; as in the case of
H. octagonus the tubercular sculpture makes its appearances at an early age.
The suture-lines are unknown.

A. polyaca'ftthus d.iﬂers from 4. octagonus in the greater thickness and cir-
Zz?r};;l;:sl-s:ﬁg:; l:sf t11}::\ :;olu;ions, the closer approximation of the umbilical
stages of growth anc’l 1:he dOu efulll':‘l e e eXten'ml bubercles in the middle

One specimen from E ;OP o bgtheen the ribs.

ochambelkichak, third Stage (Coll. Diener).

V\ i
Ny
; HorLiTES (ACANTHODISCUS) SUBRADIATUS, n sp
) * .
/ (Plate XXIII, fig, 1 .
Dimensions -— » g 1 a,b; Plate XXVI, fig. 1.)
Diameter . .
Width of umbiliews . , . . © -+ - 12l mm.
Height of the last volutio . , : ) :
. n above the umbili 6 .,
Thickness of last volution ] cal suture . . . 4,
. . 50

*r

This interesting species is

'fada:atus Brug. from the 80 closely related to the

Neocomian of Europe,
2d to separate the India

o well-known Hoplites
3t 1t is only after considerable
D form as a new species.
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As regards dimensions. A. radiatus and A. subradiatus farrdy  agree winthy
one another, the umbilical width being however greater in the Indian Hpettom.
There are very noticeable fluctuations in the relation of thickness to height amongst
the various KEuropean forms described as Hoplites radiatus; the proportion also
varies acsording to the age of the individual, fully grown specimen possassing
relatively higher volutions than smaller immature forms. It is therefore diffi-
cult to ascertain exactly thc relation between the Indian and European specien
in this respect.  Compared with the illustration published by Neumayr
and Uhlig! the inner volutions of the Indian species appear somewhat
narrower. On the whole, however, the differences in the dimensions are verv
shight.

The differences in the sculpture are somewhat more noticeable. In 1.
subradiatus there are seventeen main-ribr per volution, while in 4. radiatus
there are only eleven to thirteen. In A. subradiatus we have 43 subsidiary
ribs corresponding to 15 main-ribs, so that for every main-rib, excepting two,
there is a fascicle of three subsidiary ribs, namely, two branch-ribs and one inter-
calary rib. In A. radiatus, on the other band, the number of branch-ribs and
intercalary 1ibs 1s much greater, a fact which is especially strilking in
Quenstedt’s illustration of this species. In bothspecies the main-ribs are radially
disposed, the subsidiary ones strongly inclined forward; but in A. subradiatus
the subsidiary ribs are much more prominent and more distinctly joined to the
median tubercle than in A. radiatus. The external margin of A. subradiatus
does not quite agree with that of 4. radiatus. On the last volution of the
former species the external tubercles grow proportionately feeble, while, at the
_same time, the ribs become stouter and experience only a slight reduction along
the median zone. Umbilical and lateral tubercles are about equally sFrongl-y
developed in both species ; in both species th(? inner hollow of the spines is
probably shut off irom the interior of the VOl]_}thDB by- a secopdary plate: The
spines are, however, not preserved in the Indian species, -thelr place.bemg oc-
cupied merely by stout tubercles. The innermost volutions are not cleaf]y
visible ; but it is possible to observe that the tub.ercular scl%lpture makes 1ts
.appearance at an early stage, as is also the case with H. radmtu:s.

In a small immature specimen from Kuti, probably belonging te A. sub-
r-a,diatus, the diameter of which has only reach‘efl 18 mm., one obs_o_rvgg that up to
a diameter of 6 mm. the ornamentation con.smts of _shghtly sngmmdal forked
vibs interrupted on the ventral face am.i carrying occasional small tubercles. Of
the regular series of tubercles, the earliest t.o dejelop are t:,he lateral ::)6.- the
umbilical ones appearing next; at a ?ucceedmg stage the n-l?s recede from one
another and a third subsidiary rib is intercalated. With a dllamo?ter of no more
than 16 mm. all the essential characters of the adult ornamentation are already

developed.

1 Hilsammonitiden, Palacontographica, 1881, XXVI, ‘p, 37, pl XXXV, figs. 2, 3. A véry complete
-synonymy of H. radiatus Is given in Piotet’s * Ste-Uroix.
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and probably also its greater thickness.
Hoplites subradiatus 18 represented by a .large spe .
chak, third Stage, and a small immature specimen from Kuti

Spiti Shales. Coll. Krafft).

cimen from Lochambelki-
(Upper and Middle

\/ HorLiTES (ACANTHODISCUS) ACANTHINUS n. Sp.
(Plate XXI, fig. 1 a—c.)

The present species is closely allied to Acanthodiscus radiatus and A. sub-
radiatus. Like them, A. acanthinus bhas a thickly disc-shaped, inflated shell,
the volutions of which overlap one another by about one-third. The umbilical
suture runs ' along the outer edge of the lateral series of tubercles of the
preceding whorl. The flanks are rounded between the rils and pass gradually
inwards into the somewhat rounded, rather steeply sloping umbilical wall
and outwards into the flattened external margin. On the inner volutions the
umbilical wall is steeper and the flanks are flatter than on the body-whorl.
At the commencement of the bcdy-wherl the thickness zmounts to 50 mm.
for a height of 41 mm. The width of the body-chamkter therefore somewhat
exceeds its height.

. On the penultimate voluticn there are 13 main-rits, cach with a weaker
l;zerla::d al ii'trongerh outer tutercle. This was protakbly {keir numker also on
o o o ey cmpce At v, o e e
In an outward direction the N A o8 lna_te. h(l.n cach lateral tuberdle.

numler of subsidiary” rits increases censiderably,
there teing s8 many as 26 sutsidiary rits to 6 main-rits.
are strcrgly inclined forward; on the inper
tubercles on either side of the ventral zone.

The subsidiary ribs
voluticn they bear stout round
As the skell increases in size,
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the ventral tubercles become relatively less pronounced, until, on the body-whor
they are merely indicated by a slight thickening of the corresponding part u;
the ribs. The subsidiary ribs are comparatively strongly developed and croms
the ventral face without interruption, though scmewhat reduced. On the middle
and the anterior part of the body-chamber individual subsidiary ribs continue
uninterruptedly inward up to the region of the umbilical tubercles, sometimes
even down to the umbilical suture. On the umbilical wall they slope backward ;

only on reaching the lateral surface of the whorls do they assume a forward

inclination. The interior of the spines was shut off from the general cavity

by a lamella on which traces of suturelines may be discovered. Whether the
spines were hollow or solid cannot be clearly ascertained, as they are broken
on the available specimen.

The suture is not distinctly preserved; the existing traces indicate that it
is rather copiously ramified. The last suture occurs on the fragmental posterior
portion of the last volution, which consequently belongs almost entirely to the
body-chamber.

Acanthodiscus acanthinus differs from 4. radiatus by its strong secondary
ribs, the close approximation of the inner and lateral tubercles, the greater
thickness of the volutions, and the disappearance of the outer tubercles on the
body-chamber. From A. subradiatus it is distinguished by its fewer main-ribs
and the larger number of subsidiary ribs, the closer approximation of the inner
and lateral tubercles, the higher umbilical wall and the development of the
longer individual subsidiary ribs.

Acanthodiscus acanthinus is represented by a single specimen from Locham-
belkichak, third Stage (Coll. Diener).

HorLiTES (ACANTHODISCUS) HUNDESIANUS, 1. Sp.

(Plate XXII, fig. 2 a—e.)

Within the form-circle of the Acanthodiscus radiatus group the present spe-
cies is distinguished by such extisordinary characters that 1tis. impossible to
pass it by unnoticed, althovgh the specles 1s founded on an incomplete and
poorly preserved specimen. ‘

The diameter of the thick, widely umbilicated disc measures.87 mm., th-e
umbilical width is 43 mm., the volution-height above the umbilical sutwre 1s
25°8 mm., the thickness between the ribs about 30 mm. At a 'spot situated
somewhat further back, where the shell is well preserved, the' height measures
19 mm., the thickness 26 mm. The volution bas an app?oxu?mte_ly octagonal
cross-section at the ribs, whilst between them the cross-section 1s more c1‘rcu}ar.
The narrow flanks pass gradually inwards into the round.ed, rather stec_agly sioping
umbilical wall, and outwards into the external margin. The umbilical suture
is not situated above the geries of medial tubercles as in the other forms of the
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diarv ribs of the inner vo

On the last volution the s
carrying rounded bro

origin of the subsi-

loe further outward, 80 that the
even inside the wumbilicus.

culpture consists of eightoen bulging radially
ad inner and lateral tubercles,
bsidiary ribs strongly deflected
itly thickened longitudinally
In several places

lutions is visible

disposed main-ribs, each ‘
Each lateral tubercle gives forth two stout blll. }
forward. On the external margin they become slig

i ol » furrow.
and are interrupted along the mesal line by a narrow fu o D
o third intercalary rib intervenes, so that certan lateral tu s give orig

to fascicles of three secondary ribs of which the anterior one 18 most siltron.gly
deflected forward. The main-ribs do not exactly correspond on ()ppO.Slte‘s{(]e
of the shell so that the subsidiary ribs which meet one :mot.her fr(?m either s¥de
along the external margin are often differently situated 1n their respective

fascicles. ' ' | o
On the anterior portion of the last volution which seems partly to belong
to the body-chamber the sculpture undergoes a very abrupt change. The ven-

tral furrow becomes suddenly broader, and bordered on either side by very
strong spines, while the subsidiary ribs grow indistinct. Unfortunately th(.a con-
nection between these prominent external tubercles and the lateral ones 1s not
clearly preserved. Whilst in other species of Hoplites the external tubercles
and the external furrow dwindle in an anterior direction, frequently almost
entirely disappearing on the body-chamber, precisely the opposite occurs in the
present instance. In all probability, however, this is a deceptive appearance.
What probably happens is this: the external tubercles probably do exist on
the innermost volutions, and, according to the usual plan of growth of Hoplites,
they gradually disappear. The external tubercles of the body-chamber are
probably an entirely independent adult character in no way homologous with
the usual external tubercles.
The suture-line is unfortunately not distinctly preserved.
. Of all the species of the radiatus-group in its wider sense, Hoplites octagonus
Is probably the one most closely allied to the present species. In H. oclagonus
the stout external tubercles do not originate from the secondary ribs, but are
t}?e true successors of the external tubercles of the earlier volutions. Acantho-
discus octagonus does I.JOP pass thl;ough any stage characterised by ridge-like
:::el:}l;lr:;::r i::;ch ;Zailstlfng:iuslzci. ‘hunde-sz'anus., whilst the present species lacks.
. gonus 10 which the massive main-ribs carr
three tubercles. y
' The.re i.s a certain resemblance between deanthodiscus hundesianus and Hop-
lites Micheitus Bogoslowsky from the Russian Rjazan horizon. Th P
. .. . e sculpture:
of the Russian species is much more delicate and the ribs are b
apart, but the general type of ornamentation, the sh somewhat further
appearance of the external margi ' 1¢ shape of the shell and the
gin suggest a rather close relationship,

The species is represented by a singl .
. gle specim i .
Jung La (pass) in Hundes (Coll. Grieﬂbach,)P en obtained north of the Ting
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HorLiTES (ACANTHODISCUS) SOMMERINGI, Oppel »p.

(Plate LXXXVI, fig. 4 a, b,

Ammonites Simmeringi, Oppel : Palaeontol, Mitteil,, p, 280, pl. 80, fig. 1,

Together with the two small fragments described by Oppel as Ammonites
Sommeringi 1 propose to unite a third specimen discovered by F. H. Smith at
Kuti, although it does not in every respect agree with Oppel’s original types.
Oppel’s figured type as compared with the Kuti specimen has the umbilical
wall somewhat more obliquely sloping, the internal tubercles somewhat less pro-
minent, the lateral ones more so. Consequently the angle between the upper
part of the flanks and the flattened external margin is somewhat greater in the
former than it is in the latter specimen: the former appears therefore somewhat
thicker than the latter, although the ratio of height to breadth of volution is
nearly the same in both. Oppel’s figured specimen has a height of volution of
21 mm. to a thickness of 2¢ mm., the Kuti specimen hes a volution-height of
26 mm. to a thickness of 25 mm. The differences mentioned are too slight to
justify a specific separation of the two specimens.

Acanthodiscus Sommeringi occupies a peculiar intermediatc position between
A. subradiatus, A. Hookeri, and A. octagonus. A. Sommeringi and A. subradiatus
agree in the great breadth of the ventral face and the bifurcation of the
main-ribs from the medial tubercle, but they are distinguished by the presence
of intermediate ribs in A. Sdmmeringt and the higher cross-section of the latter
species. It 1s precisgly in the two la.tter c_haractenstlgs tha.t A Sommerings
approaches A. Hookeri. The intermediate ribs of 4. Sommerings are, h‘owever,
less regularly developed than those of 4. Hookers, and they seem.to disappear
entirely towards the anterior end. The shape ?f the cross-section and the
somewhat pronounced forward deflection of the ribs re.call A. octagonus. Our
species, however, deviates strongly l;of{zh from A. Hookers and from A. octagonus

ure of the broad ventral face.

” ?;‘l}fer?t;s no doubt that the closest ally is A. subradiatus; this is proved
not only by the ornamentation and the nature of 'the ventral face,'but: also by
the suture-line. It is not possible, however, to u-mte the two species mt.o one,
for A. Sémmerings unquestionably occupies.. an mfiependt?nt posmon. owing to
the presence of slight intermediate ribs which pe1:51st until the volution ha:ia;-
quired a height of at least 29 mm., not to mt.entlc{n the somewhat lesser-t ck-

d the somewhat slower rate of increase in size. The lobes of 4. Sommer-
1_1ess‘x an :ouslv branched, and of slender build; the second lateral lobe
g lared'locl)lbgl,i ii?;ou:nﬁ tl:e line' of auxiliary lobes slopes obliquely backwards
;:irfyac;istinctl;lr. The second lateral lobe of 4. sub;;dwtusﬂ:s unlior;:::‘t:logm@’
perfectly known; it seems, however, to be less oblque than
Sommerings. .
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known. The third specimen is from Kuti (Coll. F. H. Snuth). -/

HoPLITES (ACANTHODISCUS) N. SP. ind. off. SUBRADIATUS, . SP.
(Plate XXVI, fig. 3 a—c.)

A specimen 36 mm. in diameter, with an umbi.lical width of 12 mm., re-
presents a new species closely allied to 4. subradiatus, th01.1gh not 1den.tlcal.
The ribs are much more crowded than those of 4. subradiatus. T.he inner
volutions bear fine ribs which already at a very early stage develop slight um-
bilical swellings and lateral tubercles. The present form, whi.ch unfortunately
1s very incompletely known and therefore cannot receive a specific name, proves
that the group of 4. subradiatus must be represented in the Spiti Shales by]a
considerable number of species.

The specimen is from the Spiti Valley.

HopLiTEs (AcaNTHODISCus) MEDEA (Strachey), Blanford sp.

dAmmonites Medea, F. Blanford : Paleontology of Niti, 1865, p. 84, pl. XIX, fig. 6 a, b.
Ammonites Medea, G. C. Crick: Strachey's Cephalopoda from the Himalaya, Geol. Mag., Deo. V, Vol,
I, 1904, p. 13.

Strachey gave the name of Ammonites Medea to a small fragment with a
broad, smooth external margin beset with tubercles on either side. These tuber-
cles are connected with lateral ribs inclined forward. The middle and lower
part of the flanks is not preserved. The cross-section seems to have been very
broad.

Blanford already laid stress on the difficulty of ascertaining the relationship
of a species so incompletely preserved ; he suggested relationship to dm. Jason
or Am. Wallichi. The new collections from the Spiti Shales do not include
:lllly further specimen of A. Medea, nevertheless Judging from a plaster cast of
2 Ve e 10 s o i Lok 0 he b, 1 gt
prove correct, 4. Medea would differ from. tz ot o ould this SHPPOSItIQD

e other focms of the subradiatus

l.ne representation of the oral aperture in the illustration of g hos i
lowski is misleading ; the aperture is drawn much too high e
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group owing to its weaker and more crowded ribs. These faint and wniform ribe
rem.l.n(?‘us also of Hopl. spitiensis ; we have therefore also to keep in mind the
possibility of Am. Medea representing a somewhat thicker form of the spitiensis
group. Judging, however, from the great breadth of the external xmrgin’ its
connection with the subradiatus group seems more probable. ’

According to Strachey 4. Medea was found in the Niti Pags.
hoped that better specimens may be found in the origi
allow a correct consideration of tbis species.

It is to be
nal locality, which would

HorLiTES (AcantBODISCUS) HoOKERI, Blanf. 8p.

(Plate XXV, fig. 2 a—d.)

Ammonites Hookers, Strachey msec.—Blanford : Palmontology of Niti, 1865, p. 83, pL 17, fig. 1 a—d.

Ammonites Hookeri, Crick: Strachey's Cephalopoda from the Himalays, Geol. Mag., Dec. V, Vol 1.
p. 12,

Dimensions —

Diameter . . . . . . . . . . « 67 mm,
Width of umbilicus . . . . . . . . . . 24,
Height of the last volution above the umbilical suture . . . . 255,
Thickness of the last volution . . . . . . . < 25

Shell discoidal, wide-umbilicated, consisting of roundish volutions, the flanks
of which are slightly flattened and pass gradually both into the external margin
and the moderately steep umbilical wall.

On the anterior portion of the last volution belonging to the body-chamber
the sculpture consists of two kinds of ribs: strong main-ribs and fainter inter-
mediate ribs. Each main-rib bears an umbilical and a very stout lateral tubercle ;
at the lateral tubercle they bifurcate into two branch-ribs which are inclined forward
and are tuberculiferous on the ventral face. Onthe external margin, the inter-
calary ribs bear tubercles as strong as those of the main-ribs, but they bear
only slight swellings at the level of the median tubercles. The number of in-
tercalary ribs fluctuates between one and three. The intercalary ribs immedi-
ately succeeding a main-rib unites with it at the umbilical tubercle. In one
case only a main-rib is observed to unite with the preceding intercalary rib
instead of the succeeding one. On the inner volutions there is more than one
intercalary rib developed ; it does not, however, originate from the umbilical
tubercle of a main-rib, but arises independently at the umbilical margin. The
tubercular structure already makes its appearance at a very early stage; the
stronger lateral tubercles appear somewhat earlier than the weaker ipner ones.
A small immature specimen exhibits distinct lateral tubercles at a djame?er of
only 10 mm. The tubercles grow out into spines, whicl? although broken off in ?he
available specimen, have left impressions in the umbilical wall of the succeeding
volution. The spines were shut off from the interior of the whorl by a lamella.

The umbilical suture runs above the series of lateral tubercles. On the external
2
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betwoen the two series of external

purgin there existe a distinct median furrow

tubercles. .
The suture-line has & fairly s

what shorter than the first latera
trunk and short lateral branches.

disposed somewhat obliquely. The first lateral lobe. is . / . :
of lateral tubercles, the second lateral lobe nesrly in aline with the inner side

of the umbilical tubercles; it is consequently often more f“' less distorted. The
external saddle is divided by & small secondary lobe into tWO almost equal
parts ; the first lateral saddle is subdivided into & smaller and somewhat lower
outer and @ large and higher inner portion.

Acanthodiscus Hookeri appears to have been a small specimen Wwhen full
in the specimen which I have studied, whicb has a diameter of 67 mm.,
somewhat more than half of the outer volution belongs to the bod y-chamber.
Similarly, according to Crick, Blanford’s smaller type specimen, although of emall
size, also shows the commencement of the body-chamber. Blanford, however,
also referred to A. Hookeri s somewhat larger fragment, which is entirely cham-
bered. _
I bave only been able to examine & single specimen of A. Hooker:, which,
bowaver, agrees very well with the smaller of Blanford’s type specimens. The
number of intermediate ribs 1s somewhat greater 1n the latter specimen. The
significance of this difference cannot be very precisely estimated owing to the
incompleteness of Blanford’s specimen, but it is evidently too slight to call for
a specific discrimination between the two.

.Blagford incorrectly identified Am. Sommerings Oppel with Am. Hookers.
It is quite true that the two species are closely allied, but they are not identical.
As has been 51'10\vn when describing Acanthodiscus Sémmeringi, this species is
:i:erofAj::zfjl:zﬁr:;tgﬁli@;sc;hs; :14 Hooljri._ The. be.md bet.ween the two
D betn s puch D a_ er in A. Sommering: than in A. Hookeri,

, g smooth, it is traversed squarely by the ribs which arae
only moderately reduced along the median line. The suture-line of Acanthods.
Sommeringi is much more copiously and more finely ramified; th i;r: lzscus
lobe ((i)flA. Sommeringt has a much narrower trunk and 10ng,er sranc}tes%t:?:
e e b o e e S O bl ol i

From the Europfan Berria:li?nms: . lthljl'tuberde.
under' the names of Hoplites Riitimeyeri ‘?gzst.)a Sl:faSifrc:rmsd have been described
Sayns Simion., Hoplites Rerollet Pasq. Nome of .th an Scl.10nde.1m., Hoplites
Hooken In all these species the ventral tubercl oo e ldent.mal with 4.
spines, similar to those of the octagonus-grou e are developed into powerful
differs from that of the present species ;51‘1.12 P, & mode f)f development which

. e number of S
Intercalary ribs in the

species above mentioned is not s ea
. . o gr t’; and th L .
of the main-ribs at the lateral tubercles. ey do not exhibit the bifurcation

imple configuration. The external lobe is some-

1 lobe which is characterised by & rather broad
] lobe is much shorter and

at alevel with the series

grown ;
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belkichak, third Btage. Two

/ HopLITES (AcanTRODISCUS) La ToucHEerl, n, 8p.
(Plate XXV, fig. 1 q, b.)

Dimensions :—
Diameter . . . . . . . . . . . . 77 mm,
Width of umbilicus . . . . . . . . . . .2
Height of last volution . . .2
Thickness of last volution at the ribs .24

The discoid shell is ornamented with strong main-ribs and weaker inter-
mediate ribs, the total of which amounts to twenty-nine on the last volution,
Between each two main-ribs, wbich are beset with umbilical, lateral and external
tubercles, there is intercalated an intermediate rib which originates independ-
ently at the umbilicus and terminates on the smooth external face in a tubercle,
Individual intermediate ribs show a slight swelling in the vicinity of the lateral
tubercles. ~On the most posterior portion, four main-1ibs occur in succession
without any intercalary omes. As a rule, two branch-ribs arise from each of the
lateral tubercles of the main-ribs; only three main-ribs of the last volution do
not ramify. The sculpture of the inner volutions is unknown.

The flanks are slightly rounded and pass gradually into the rounded sloping
umbilical wall. Between the ribs the cross-section has an elliptical form ; the
height is considerably greater than the breadth.

The suture-line is not distinctly preserved; but 1ts agreement with the
sutural type of the whole group is unmistakable. The body-chamber is unknown.

Acanthodiscus La Toucher n. sp. is chiefly characterised by the flat shape

-of the shell, the massive coarse costation and the independent origin of the
intermediate ribs at the umbilicus. As 1egards the form of the shell and the
massiveness of the ribs the present species reminds us of Hoplites Saynt Simion-
.escu, but an identification with the latter is precluded by the regular.ap;')earanca
of the secondary ribs in H. Sayni, where they lie close to the main-ribs a-nd
neither reach the umbilical suture nor the external margin. Moreover3 the main-
ribs never seem to bifurcate in H. Sayni. Finally, the external s.pmes of tvhe'
latter are much longer than those of A. La Toucher. Acanthodzscu‘s. Euthyms
Pictet has fewer ribs, and its intermediate ribs do not rofach the umbilical wall.
The present species differs {rom A4. Hooker:t Strachey owing to the grmter flat-
ness of the shell, a flatter umbilical wall and a grq?ater .hexght of vo.lutlon. More-
over, in A. Hookeri several umbilical tubercles give rise to two ribs, n:?mely, a
main-rib and a secondary rib; this is never observed in 4. La Touc.hel. With
A. acanthoptychus the present species has the flat shape of 'the shell in commc:.x,
but it differs owing to the ribs being stronger and mo're uniform and the umbi-
lical wall more gradually declivous, and at the same time broader.
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a single specimen, which

mted by .
sp. 18 Teprest bambolkichak. third Stage.

Toucher n. .
Acunthodiscws La { and comes from Lo

is entirely ohambered up to 1ty one
Y

rd

> ‘cHUS, B. BP.
/ HopLiTks (ACANTHODISCUS) ACANTHOPTY( p

/

I (Plate XV, fig. 4 a b.)

a diameter of D7 mm. and umbilical

width of 22 mm.; the flanks are ﬂnttish-lmu;uh:l, tll](;-uzl?;]lg;l.s“:lllmlu“t’h:)::;(l:g
p - steep. The height of the last volulio . “ '

::::x “l::.lvtvl;tnd}thc e:ill)xs‘ amountsgto 172 mm. The cross-section . lms‘ an oll()ng-

ated oval form between the ribs. The smooth ventral [nce, which 18 bordered

on either side by a row of tubercles, is proportionately .broucl. ' .

In this species, Just as amongst those related to 1t, tl}e ornamentation is
differentiated into stronger main-ribs and weaker intermediate ones ;. but the
difference in thickness between the two sets is not great. The main-ribs carry
an umbilical and lateral tubercle; fiom the lateral tubercles arise two branch-
mbs which are curved forward. As a rule one of the branch-ribs, usually the
posterior one, is somewhat stouter than the other. In one place three branch-
ribs proceed from one lateral tubercle, but this is counterbalanced by the pre-
ceding main-rib remaining entire. In addition to the main-ribs, there are inter-
calarv ribs usually originating independently at the umbilical suture, or, less
frequently, from an umbilical tubercle. On the anterior portion of the last volu-
tion, which already belongs to the body-chamber, the sculpture becomes some-
what irregular, the external tubercles are not all of equal strength and are irre-
gularly distributed : the tubercles of the intercalary ribs are mostly somewhat
weaker than those of the branch-ribs and they are situated quite close to those
of the preceding branch-ribs. The inner volutions are not well preserved, but
we ar:l ablt(:l to ascertain that the tubercular sculpture makes its appearance at
an early stage.

The suture is only indistinctly preserved in the figured specimen, but some-
what better so in a second one. The trunk of the first lateral lobe is rather
broad and has moderately 1amified lateral branches and a rather short terminal
branch. The second lateral lobe is not so complex,
somewhat obliquely disposed.

Acanthodiscus  acanthoptychus belon
hystricordes Uhlig, A. Smithi n. 8p.

The shell is rather flat-discoidal with

1t 13 much shorter, and is

gs to the cycle of 4. Hookeri, 4. aff

» a0d 4. La Touchei. A. Hooker; is di
yatric : . . 18 dis-
tinguished from 4. acanthoptychus by its coarser ornamentation and much greater

thickness. 4. aff. hystricoides is als 1
. 3 o thicker and hag much
. X s more
Intermediate rlb.s. 4. Smiths has strong and wider-spaced main-ribg mclamtemu?
t;:ercles of uniform massiveness, a regular sculpture and g thicker’ hxlle i
: shell, so
that 4. acanthoptychus cannot be united with this species. The nearest ally

uches which I had originally intended uniting
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with A. acanthoptychus, but which 1| oventually kept separste owing v. the
more slender and less regular ribs, and the steeper and narrower umbiial ';ﬂ A
the latter.  Amongst Kuropean species, Hoplies perornatus Retuwlkl:, Hoplurg
sub-Chaperi Sorasin and Schondelm (non Retowski), and  Hoplues Beitsmeyer
(Oost.) Sarasin and 8ch. should be specially mentioned as sllied to 4. acanths,.
ptychus.  H. perornatus has a somewhat more delicate sculpture and-duu m;
exhibit the regular branching of the main-ribs at the lateral tubercles which is
8o characteristic of the present species. This regular mode of branching uppears
also to be wanting i Hoplites sub-Chaperi Sarasin and Schondelm. The illys-
tration of the poorly preserved specimen of Sarasin and Schondelm unfortunstely
does not enable us to form a definite opinion with regard to this species which
perhaps is very close to 4. acanthoptychus. In any case Sarasin and Schondelm’s
Hoplites sub-Chaperi differs from both the species described under that name
respectively by Simionescu and G. Retowski. Should the Swiss species prove
identical with Acanthodiscus acanthoptychus it would have to assume the latter
name.  Hoplites Riitimeyeri Sarasin and Schondelm (non Ooster) is distinguished
from the present species by the broadening ot the main-ribs above the lateral
tubercles, the want of regularity mm the bifurcation of the main-ribs apd by the
parrower umbilicus. .

Hoplies acanthoptychus is represented by ope specimen from Lochambelki-
chak, third Stage, and a second one from Hundes.

\,‘. . v

/’ HorLiTES (AcaNTHODISCUS) SMITHI, n. sp.
(Plate XXIV, fig. 3 a—c.)

There are unfortunately only two available fragmentary specimens of this
richly ornamented species, so that the disgnosis is unavoidably incomplete.

The figure represents the larger specimen in" which the last volation belongs
to the body-chamber; 1t has an approximately elliptical cross-section with the
maximum thickness in the vicinity of the umbilical tubercles Just above the
level where the flattened flanks pass into the steep umbilical wall. Above the
lateral tubercles the cross-section graduslly tapers into the narrow flattened
external margin. At the anterior end the volution height i 25°2 mm., the
breadth between the ribs, 21°5 mm.; the preceding volution is proportionately
thicker, both the height and width measuring 12 mm.

On the outer volution the sculpture consists of strong, anteriorly sloping
main-ribs which carry an umbilical and a more massive lateral tubercle. Two
anteriorly inclined branch-ribs proceed jrom the lateral tubercle. A slightly
sigmoidal subsidiary rib which is also inclined forward, issues from the umbilical
tuberele. All the ribs terminate at the narrow, smooth ventral band in a dis-
tinct - ventral tubercle. On the inper volution, too, the main-ribs as well as
the tubercles are very prominent,”and some of the subridiary ribs originate
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The strong development of ribs and tubercles.
yercular sculpture ot the present

£

imdependently on the umbilical wall. ¢
oa the inner volution indicatee that the tu

joa in first developed at an early stage of growth.

1he suture-line in unlmow'n.f . \wing to . fower intormediate

Acanthodiscus Smiths differs from ' : O tommal
ribe taller elliptical croas-rection, steeper u.mblhcsl wnll.ﬁnn’(: ;n.cm‘d” extornal
margl characters distinguish 1t from 4. aff. hy » b
™ futher ded and proportionately

latter i further distinguished ?y a mu(‘l}\l ;1;(::: :;(;Weamnce e aborclon
lpture apd probably alto 8 muc oere
f;n "Q:;ll:ipi;l also alliid to A. Euthymi Pictot £p- but cannot be brought into

closer relation with it, because the subsidiary ribs oI' A. Euthym tncvelrmrea(%h
the umbilical tubercles as they do in the Indian specles, and 1ts external margin

is much broader.
The figured specimen is
specimen is from Hundes.

from Lochambelkichak, third Stage; a second small

HopLITES (ACANTHODISCUS) aff. mystricoipEs, Uhlig.

(Plate XXV, fig. 3 a—c.)

Hoplites hystricoides, Uhlig : Cepl;alopodenfaunn der Teschener und Grodischter Schichten. Denkschr.
L. Akodemie der Wissenschofien, Wien, 1001, Vol, 72, p. 39, PL I, fig. 8 o—¢.

The present species is unfortunately represented only by a single incomplete
fragment of a body-chamber exhibiting distinctly flattened flanks, a shghtly
rounded external margin, and a very steeply sloping umbilical wall. At the
anterior end, the crosssection of the intercostal spaces is 30'2 mm. in height by
29 mm. in breadth.

The sculpture consists of sironger main-ribs and weaker intermediate ribs.
Fach main-rib carries an umbilical and a lateral tubercle and a slight thiekening
of the external margin. The number of intermediate mnbs fluctuates from one
to four. The intermediate rib immediately following a main-rib originates in the
umbilical tubercle, while the following ones arisc independently on the umbilical
wall. In one place two intermediate ribs unite on the umbilical wall, and one
of them is again divided into two branch-ribs higher up. The stronger main-
ribs assume a straight, radial course between the umbilical and lateral tubercles :
at the lateral tubercles they split up into two subsidiary mbs inclined forw. d'l
The intermediate ribs are clightly sigmoidal and somewhat deflected f dar .
the external margin. The external tubercles are considerably red ol
body-chamber ; on the inner volutions the ject 1 y reduced on the

@ _ Y project 1n the shape of acute small
tuber.cles, a8 indicated by the remains of the external portion of th i
';ol.ntnon preserved along the domsal groove of the body-chamber (ﬂze Plffiﬁced;x;)g
hi¢ remnant also indicates that the ventral furrow of the Inner volutios; waa;
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narrow and deep. With increasod growth, the furrow became brsader sad
shallower. It is atill fairly distinct on the body-chamber, but the ribe are faundy
connected across it, while at the same time the external tubercles beosme re-
duced to slight swellings. The external tubercles of the inner volutions succesd
one another very closely; the inner volutions must therefore have been oma-
mented with crowded ribs which probably did not yet carry any lateral tuberde.

The present species is certainly very closely related to Hoplites ( Acanthodiseus)
hystricoides Uhlig from the Valanginian of Silesia. The sculpture of the Indisn
sbell-fragment compared with that of the corresponding stage of development of

A. hystricoides scarcely shows any perceptible difference, except, perhaps, a some-

what weaker development of the ribs. The dimensions as well as the shape of

the shell also agree tolerably well ; the Indian form is perhaps somewhat thicker.
The proportionate narrowness of the inner volutions in Hoplites (Acanthodiscus)
hystricoides also appears to be a characteristic feature of the Indian’ form, as
may be inferred from the external groove on the preserved fragment of an inner
volution.

In the absence of the inner volutions and of the suture of the Indian form
it is impossible to accept a direct identification with the Silesian species. It is
possible that further discoveries of more perfect specimens would necessitate a
specific separation of the two forms. In the meanwhile it is impossible to arrive
at a final decision. '

The present species is distinguished from 4. Hookeri by its finer, more dis-
tinctly curved and more densely crowded ornamentation, the much more crowded
ribs of the inner volutions, which probably develop lateral and umbilical tuter-
cles only at a very late stage of growth, and finally by its larger size.

Acanthodiscus afl. hystricoides is represented by a single specimen from Locham-
belkichak, third Stage.

)/\ HoprLITES (ACANTHODISCUS) sprrmnéts, n. sp.
(P ate XXVI, fig. 2 a, b, c. .

The shell is flat, discoidal, ornamented on the inner volution with shghtly
sigmoidal ribs which persist up to a diameter of at least 70 mm. when they give
place to a tubercular ormamentation. On the inneimost of the preserved volu-
tions the ribs originate, mostly in pairs, from slight swellings along the umbilical
wall ; single ribs arise independently between the pairs of nbs. On the upper
portion of the flanks certain ribs bifurcate, while others remain undivided. The
same type of sculpture predominates also on the succeeding volution, with the
difference that the ribs recede further from one another. The nbs carry shght
tubercles on either side of the smooth external band, a feature which certainly
existed also on the innermost volution. The body-chamber ezhibits the tubercu-
lar sculpture in its full development: the ribs are grouped into main-nh'ud
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vided with strong umbilical and lateral
and more inclined towards
from the latoral tubercles,

p- s
former are stout, pro |
the latter are thinner

rise in pairs
ler originate indopendently on the

i the branch-ribs is not ncarly
the posterior second-
hat lower down from

secondary rils—the
tubercles and dizxposed radially,
some of the secondary ribse a

. ) -
others from umbilical tubercles, and the remamn
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- ow
arv rib does not originate at the lateral tubercle, bu.t som e eplaced. The
the main-rib: the lateral tubercle appears then as if outwardly P

: e ot swells
ratber broad external band is smooth ; the ribs end against 1t 1n slight swellings

without foiming real tuberales. The portion of tho shell on which the traneition

i - SUTe: . 133 mm.
The diameter probably measures about 13 , the .
The height of volution at the anterior cnd is 48 mm, its thickness between the

main-ribs 40 mm. The flanks of the inner volutions are flat and taper outward
in a wedgelike manner, or else with a slightly roundt.ad st.lrface .towar-ds the
external margin. The umbilical margin is steep. With 1ncI:6831ng size the
umbilical margin becomes more oblique and the flanks appear, as 1t were, l.)lunted,
owing to the prominence of the lateral tubereles, in consequence of which the
cross-section assumes a somewhat octagonal outline.

The suture-line is indistinctly preserved. The first lateral lobe has a com-
paratively narrow trunk and copiously ramified branches. ~The first lateral sad-
dle. which is subdivided by an oblique secondary lobe, is placed at a higher
level than the external saddle: the second lateral lobe, is much shorter than the
first lateral lobe and somewhat unsymmetrically constructed. The point of the
inner lateral branch of the first lateral lobe reaches close to the point of the
second lateral, and the oblique secondary lobe of the first lateral saddle also pro-
trudes close up to the second lateral lobe, in consequence of which the first
lateral saddle is strongly incised and constricted at its base. Hoplites spitiensis
is distinguished from Hoplites tibetanus by its much coarser sculpture, the much
later appearance of tha tubercular ornamentation and the configuration of the
suture-ine. The lobes of Hoplites tibetanus are lower, the trunk of the first
lateral is narrower, the external and the lateral saddles stand at about the same
lev.el., tt_xe external saddle is less deeply incised and constricted than in Hoplites
spitiensis.  Hoplites asiaticus has much more crowded ribs, and its main-ribs and
tubercles are much weaker than in the present species.
of both species a “ o bo very o The sculpture of the inner volutions
Indian species ispifaracteﬁs:d V}‘)’ry o but the tujbercu]ar phase of the
» lareer tort y much .erea.t.er ‘regula.rlty and extends over
atmrg r:P; ;)il]l( of the. wbor‘1s than in H. Michaelis, in which it rapidly passes into

: A ot Hoplites Michaelis ever develops is uncertain, the front
portion of the body-chamber of the Indian specim . , the

en being broken off. The

the front.
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suture-line of H. Michuelis diffors considerably from that of 4 pdwrnais e
] . Pz B d “ oy
to the greater breadth of the fimt lateral lobe and of the fimt latera) a Lu'mg
| ¥V 3

well as the uniform level at whic), tl
. ' ' ’ 1 external and the it s ,
situated. fimt lataral sackilem are

The present species-also exhibite
cus) hystricoides Uhlig. It ig especi

sz

points of contact with Hoplues (Acanthodis-

ally the sculpture of the inner volut
. X ) . . . e
which shows great similarity.  But the outer volution of Acanthodiscus spitiensss

is much .higher and the ribs are less curved on the veptral margin, fo that the
t\yo species are easily distinguished from one another. From Ho;.;iles (Acanths,-
discus) Mall.)osi Sarasin and Schondelm,! 4. sputiensis 18 distirguished by its
stronger I.nam-ribs and tubercles, by the smaller number of intermediate ribs and
by.r the discontinuity of the ribs on the external margin ; from Hoplites (Acantho-
discus) .asine'nsz's €anav. it differs owing to its greater thickness snd the extension
of the intercalary ribs as far as the umbilica] margin.

Acanthodiscus spitiensis is represented by a single specimen from Lochambel-
kichak, third Stage.

HorLitEs (AcanTHODISCUS) aff. MicraEeLs, Uhlig.

(Plate XXI, fig. 2 a, b.)

Hoplites Michaelis, Uhlig: Cephalopodenfauna der Teschener und Grodischter Schichten. Denkschriften
kais. Akademie, Wien, Vol. 72, pl. VI1, figs. 1—4, p. 35.

Amongst the material collected from’ the Spiti Shales is a fragment whose
appearsnce invites comparison with ‘4. Michaelis Uhlig from the Valanginian of
the Silesian Carpathians. It consists of a portion of a volution 33 mm. high
by 28 mm. broad with flat flanks converging towards the flat and broad external
margin, and an oblique rounded umbilical wall. Hoplites Michaelis comes es-
pecially close to the Indian fossil at that particular stage of growth when its
main-ribs are only yet of moderate strength, and the tubercles only slightly de-
veloped. In the Indian form, two to four intermediate ribs arising from the umbilical
wall, and exhibiting slight thickenings at the level of the lateral tubercles, are
intercalated between the main-ribse. All the ribs are strongly developed, wide-
spaced, radially disposed on the lower part of the flanks, curved forward on the
upper part, snd thickened on the external margin.

The resemblance of the present species to 4. Michaelis iz so great that ome
feels tempted to unite the Indian and Silesian fossils. Nevertheless it ie best to
be content with expressing the close relationship of the two forms, as may be
judged from the following reasons: although the external margin. is bmad D
both forms, the greatest thickness in the case of Acanthodiscus .Htfbaglw .hes D
the region of the umbilical tubercles, whilst in the Indian.specms it s situated
somewhat higher up. The ornamentation that characterises the fragment of

1 Etude monogr. des Ammonites du Crét. inf. de Chatel-St. Denis. Mém. Soc. paléont. swisee. XXV1II,

1901, pl, X, figs. 1, 2, p. 79.
b 3
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gimilar to that obsorved on
the cham ered phase of 4. Michaelis. 1t 13 doul?tful, therefore, w};ithc(;::f Il.)i(()ldz;
whorl of the Indian form could ever have carried Bl.lCh pTOTI_ll—— o Fg
as those which constitute such & prominent fen?ure in the Sl. esian 10 m. ur-
ther discoveries must be awaited in order to arrive at a definite conclusion.
Locality.—Lochambelkichak, third Stage.

i
the bodyv-chamber in the case of the Indian fossil 1

HopLITES (ACANTHODISCUS) TIBETANUS, D. Bp.
. (Pl-te ¥1V. fig. 2 a, b)
Dimensions :—

. . 89 mm.

Diameter approximately . . . 203
Width of umbilicus . . . . . . . o ”
Height of last volution approximately . . . . . o "
Breadth of last velution approximately ' . . . ;5 ”
. . . & »

Height of volution in the region of the penultimate suture

Breadth of volution in the region of the ponultimate suture . 202

The inpermost volutions of the only available specimen are unfortunately not
preserved. At a diameter of only 30 mm., one already observes strong main-
ribs, beset with umbilical and lateral tubercles, produced by the partial fusion of
two adjacent ribs. True intercalary ribs seem to be of rare occurrence at this
stage of growth. At a somewhat later stage, ome or two fainter intermediate
ribs with a slight anterior inclination become intercalated between each pair of
tuberculiferous main-ribs; they originate either from an umbilical tubercle or near
the latter on the umbilical wall. From the prominent, round latersl tubercle
there arice two slightly divergent branch-ribs. All the secondary ribs form
distinct small tubercles on either side of the smooth narrow ventral margin.
On the anterior part of the last volution, which belongs to the body-chamber,
the sculpture undergoes no essential change. Here also individual main-ribs
consist of two only partly fused ribs, and in one place three branch-ribs detach
themselves from the lateral tubercle.
blunﬁl;e cfll:;l:; Ziiwizz.rt] l;ﬁt;w;e:er:?etizt;er?lqandd umbilical tubercles, somewhat
ternal margin is parrow and not furro od; the the‘ 'GXtemal e'dge. Lhe ox-

. wed ; the umbilical wall is rounded and
rather steep. The volutions overlap one another by about one
fth their height. quarter to-one-
e e e ot i 41, i, The
T parrow and short, while its t inal and
lateral branches are long. The external and lateral saddl erminat an
same level ; they have broad stems and are sub 1 gy are or about the
lobe. The details of the lobe-line are unfortun

A-cqntlz?dz'scus tibetanus i3 related to seve

A spitiensis has a coarser ornamentatiog and

divided by a deep adventitious
ately badly preserved.

ral species of the Spiti Fauna.

assumes th~ tybe--' sculpture a’
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a much later stage of growth. Hoplites himalayanus has fewer Interuwd ists rihyy
& broader external face and the tubercular phase :

later.  Acanthodiscus Smithi has iewer
cross-eection ;

of itr sculpture alm appears
s St intermediste ribs and a mwore Cuieate
4. asiaticus I8 more densely ribbed, its tubercles are less developed
and the lateral tubercles become reduced on the anterior portion of the shell

Locality.—Lochambelkichak, third Stage  One specimen.

HopLITES (ACANTHODISCUS) aSIATICUS, n 8p.

(Plate XX1V, fig. 1 a, b)

Dimensions :—
Diameter . 105 rm.
Width of umbilicus . . . . . . . 38
. . ”

Hoight of volution . .
Thickness of last volution between the

umbilical tubercles . . . . 3,

Acanthodiscus asiaticus is very closely related to Acanthodiscus tibetanus.
The external shape, the general character of the ornamentation and the dimep-
sions all agree sufficiently close as to! raise the question whether both forms
might not be united. On closer examination, however, certain differences become
apparent necessitating their separation.

In the case of A. asiaticus, the volutions are somewhat higher and flatter
than in 4. tibetanus, the umbilical wall slopes somewhat more steeply and the
maximum thickness more nearly coincides with the umbilical series of tubercles.
The flat ventral face is somewhat broader, and the small ventral tubercles are
somewhat faipter. In both species the umbilical and lateral tubercles make
their first appearance at an early stage of development; whilst, however, m 4.
asiaticus one to two entire intermediate ribs, rising on the umbilical wall, exist,
at that early stage, between the tuberculiferous ribs, such intermediate ribs are
almost entirely wanting in A. tibefanus ; and while injthe course of further develop-
mepnt the lateral tubercles of A. tibetanus become more and more prominent, in
A asiaticus they disappear entirely}for about half a volution, and although they
reappear for some d’stance, they again disappear on the foremost portion of the
shell. The tubercle-bearing main-ribs are not much more prominent than the
intercalary ones in 4. tibetanus, while in A. asiaticus the distinction alrpost en-
tirely ceases to be appreciable. In the latter species the pumber of' .mtcrme-
diate ribs between each pair of main-ribs (the main-ribs being those arisirg from
the umbilical tubercles) amounts to two to four, while in 4. tibetanus there. are
only one or two. Of these intercalary ribs, at least one, sometimes two. origin-
ate from the umbilical tubercles. As in 4. tibetanus, two branch.ribs spning
from the.lateral tubercles of the main-ribs, but in A. astaticus certain intec-
calary ribs also bifurcate, a circumstance never observed m 4. tibefanus. The
number of ribs in A. asiaticus is decidedly greater than in A. tibelanus, the last
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. i . 42 m A. tibetanus. Finally the
' ' ' ‘hile there are only 42 m
volution carrving 38 ribs, while : . Finally
ribs of A ae.itlh':‘us are somewhat more strongly cu?‘.ac-i nn(: til:hq .t‘; :ml()nu:hiut
lecidedlv deflocted forward, especially in the vicmnity ol tho 6x gin.
" The suture has unfortunately not been pre-

i v Jaticus
The suture-lino of Acanthodiscus asia . ' .
At a short distance behind the broken anterior extremity, a trace of the

served. The most anterior part of the last volution corre.

external lobe is discernible. bilical
sponds probably to the commencement of the body-chamber. The um al wall

appears already to curve inwards, the invo]u?ion Spirf‘l grows x?dt(;r; lt\IhO COllfng
becomes looser, similarly to what is known in certain forms of the Neocomian

. amblygonius, paucinodus, etc.). _
of EX::E:gS(:I E?x’;:)ngtn spec?es Hoplites Pagquiert Simionescu, H. pfeudo-ll.lal.bosz
Sarasin and Schond., H. sub-Chaperi Retowski remind us of Hf)plztes asiaticus.
The first species bas a much coarser ornamentation and fewer ribs; the second
species i3 distinguished by the ribs being interrupted on tbe. ventral face; the
third has much finer and more crowded non-tuberculate ribs, but suddenly
acquires a prominent tubercle-sculpture at its anterior end, exactly where in
4. asiaticus that structure becomes less pronounced. If it were not that Sarasin
and Schondelmayer laid special stress on the close relationship of their Hoplites
pseudo-Malbosi to Hoplites angulicostatus, and also for the fact that on its ven-
tral face it exhibits neither any reduction or “inflexion of the ribs, one might
be tempted to refer Indian fossil to H. pseudo-Malbosi. This step is precluded
by the definiteness of the statement made by the Swiss authors.

Locality.—Lochambelkichak, third Stage. One specimen.

Incidentally we may here mention another specimen from the same locality
(Lochambelkichak, third Stage) ; its ornamentation is similar to that of Hoplites
astaticus, but the volutions are much thicker and lower and the ventral band is
very narrow. The state of preservation of the specimen is not very good, and
it is possible that the greater thickness is connected with its state of preserva-
tion. It is, however, more probable that we have here to deal with a distinect
species which it is impossible to characterise more precisely. The suture.lipe
resembles that of 4. Michaelis Ublig. We enumerate this form under the name-
of Hoplites (Acanthodiscus) afl. asiaticus nov. sp.

HorLiTES (AcaNTHODISCUS) . sp. ind. aff. spiTIENSIS n. sp

are more strongly developed. The intercalary ribs are so
The fragment in question bas a volution.he;

belongs to a species reaching somewhat large dimensiong
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of this fine fragment is very characteristic, we do not consider it advisable to
definitely name it having regard to the incompleteness of the available specimen.

HorriTEs (AcaNTHODISCUS) RUPRECHTI, Oppel 8p.
Ammonites Kuprechti, Oppel : Palaontolog, Mitteil., p, 287, pl. 84, fig. 1.

The specimen upon which Oppel founded the above-mentioned species, and
which I have also been able to examine, is an external cast. Up to the present
no other specimen has been discovered, and I am unable to add anything to Oppel’s
description except some comments as to its relation to other forms. Oppel
compared his Ammonites Ruprechti with Peltoceras athleta ; in the light of a more
accurate knowledge of the Spiti Fauna we are able to assert that the place of
the present species is evidently in the genus Hoplites (Acanthodicsus). The inner
volutions bear rather fine, Perisphinctes-like ribs most of which originate singly
on the low umbilical wall. Tt is only at a diameter of 56 to 58 mm. that
the lateral umbilical tubercles first appear. At that stage, the strong, tuber-
culiferous ribs succeed one another rather closely, while, at the same time,
to judge at least from the incompletely preserved fragment, only very few in-
tercalary ribs appear to be developed. In this respect Acanthodiscus Ruprechts
rather differs from A. spitiensis, 4. tibetanus, A. asiaticus, and A. Muichaelis,
which otherwise resemble 4. Ruprechti owing to the construction of their inner
volutions. Nevertheless the difference in the tubercular sculpture is not sufficient
to exclude 4. Ruprechti from the immediate precincts of the form-circle of 4.
spitiensis.

Oppel's type-specimen was found in the vicinity of the village of Tengdi in
the province of Spiti (Coll. Schlagintweit).

HoPLITES (ACANTHODISCUS) HIMALAYANUS, N. SP.

(Plate XXIII, fig. 2a, b, c)

Dimensions :—

Diameter . . ;; mm, )
Width of umbilicus .. »
Height of last volution . . . . ‘.;2?_ "
Thickness of last volution between the ribs . . . . . . . . 2335 ,,

The shell is disc-shaped, with a rather narrow umbilifw?s, flat flanks, a broad,
fattened external margin, and a steep, rounded umbilical wall. The cross-
section is approximately rectangular, with a wedge-shaped bevel between the
- ernal tubercles. -
later?)lna:];ie e;;.trlier part of the last volution, the sculpture copsists of falciform
ribs, some of which originate in small umbilical tuberc.les, whilst tl.xe ren?a{nder
are intercalated in the interstitial spaces. Numerous intercalary ribs ongmnate
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0ore nmer-
consequently they are much more numer
much so that to everyscven

ribs on tho external
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on the Hanks of the volutions:
ous on the outer than on the 1nner
tubercles there are as many as

margins, So
unmbilical seventeen
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maryin, . .
™ | costation gives place toa very charac-

With increasing growth the falciforn 8 :
the umbilical tubercles become more distinct, certain

d swell into distinct thickenings along
e very faint thickenings
At first long intercalary

teristic tubercle-sculpture :
ribs become more prominent than others an
the upper part of the flanks at the same level as son

only just perceptible at the earlier stage of growth.

rsist between the tubercle-bearing ones, but they are soon replaced by

be Do
broad g lateral

broad and rather flat main-ribs giving off branch-ribs from the .stron
tubercles,. In one part of the shell one intermediate rib makes its appearance

on the lower region of the flank, but it fades away higher up. The differentia-
tion of the main-ribs first becomes evident at a diameter of about 55 mm., while
at 72 mm the first bifurcation of the ribs in a lateral tubercle takes place, but
the two branch-ribs unite again into a ventral tubercle on the ventral face. It
is only the branch-ribs belonging to the next succeeding main-rib which remain
divergent, each terminating in a separate tubercle on the external margin. In
the region of the falciform ribs the external tubercles are all of the same size, but
after the establishment of the tubercle-sculpture individual external tubercles
become specially noticeable by their massive appearance. The external band is
broad, but not quite smooth, being squarely traversed by faint ribs which connect
the two rows of tubercles situated along the external edges.

The suture-line is unfortunately not visible, and it is therefore impossible to
tell whether the anterior part of the last volution belongs to the body-chamber,
or whether the species grew to a still larger size perhaps with further changes in
the ornamentation.

. :Iopf-ztesdhw{)wlayam.zst o;cupi&fx an isolated position amongst the Asiatic forms,

5 already been pointe ] 1 ;

Indian specie; in WhIi)ch one O;Ilgs;l;vzg eauii:ii?tcizon o genus'. o J'Che qnly
: : n from the fascicles of sigmoidal
ribs to the t}lberculate type of costation. A similar feature is observed in the
case .of'Hophtes hystriz (Bean) Neum. et Uhl. and Hoplates spiniger v. Koenen
and 1t is probable that these forms are closely allied to the Indian Hopl
Iz‘ysm'z is distinguished by a somewhat wider umbilicus, more distinct 'O: omedinge
ribs and an earlier appearance of tritubercular scul t,ur ; H X 'm' efmefilate
in the great number of its intermediate ribs. H. pire s Hopl. s pimger differs

- Hopl. sub-Chaperi Retowski re-

Hoplites himalayanus.
The possible relationship of Hopl. ks
pl. himalayanys t
to AMWpM:zus has already been discussed in 0 Jopk
Locality.—Lochambelkichak, third Stage ;

progenitor Oppel and

b 1
uhe..ntroductlon to the genus.
one specimen.
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C.—COSTATE FORMS.

Horuites (K1nIaNELLA) PEXIPTYCHUS, Uhlig.

(Plate LXXXII, fig. 2 a—e¢.)

Hopliles periptychus, Uhlig: Zur Kenntniss der Cephalopodon dor
Reichsanat.,, Wien, 1882, Vol. 32, p- 389, pl. 1V, figs, 4, 5,
Hoplites pexiptychus, Uhlig: Uober nouo Foss. vom Gardonazza, mit Anhang @ber
Jarhb. geol. Reichsanst., 1887, Vol., p. 106.

Hoplites Roubaudi (d’0Orb.), W. Kilian: Doser. géolog. de la mont. de Lure, p. 423 (partim), 1449,

Hoplites Roubavdi, W. Kilian : Sur quelq. Foss. du Crét, inf. do la Provenco, Bull,
3 sér.,, Vol. XVI, p. 679, pl. XVII, figs. 2, 3.

Hoplites pexiptychus, P. Lory: Sur les Hoplites du groupe de H. nescomiensis, Trav. Lobor. d» Gédor
gie de la Fac. des Sciences de Grenoble, 1892, p. 22,

Hoplites Roubaudi, Sarasin: Quelques consid. sur les gonres Hoplites, Sonneratia, Desmoceras et Puzona,
Bull. Soc. géol. France, 3me série, Vol XXV, p- 766.

Hoplites pexiptychus, Simionescu: Ueber einige Ammoniten mit erhaltenem Mundsaume, Beifrage zur
Palazontologie Oesterreich-Ungarns, 1X, 1898, p. 209,

Hoplites pexiptychus, Uhlig : Cephalopodenfauna der Teschener und Grodischter Schichten. Denkschr,
k. Akademie d. Wissenschaften, Wien, Vol. 72, 1901, pl. 1V, fige. 4-7, p. 41.

Hoplites periptychus, Sarasin et Schondelmayer: Etude monogr. des Amm. du Crét. inf. de Chatel-St
Denis. Mém. Soc. pal. suisse, XXVIII, 1901, p, 67.

S¥N, Ammonites subserratus Mallada Synopsis esp. foss. en Espadia, III. Boletin de la Com. d. Mapa
geol. ¢e Espasa, XIV. Madrid, 1887, p. 15, pl 10, figs. 10, 11.

S¥YN. Hoplitesn. f. (cf. Borrowae Uhlig): Parona, Descr. di sle. amm. del Neocom. Veneto, Palaeonts-
graphica Italica, III, 1899, pl. XVIII, fig. 3, p. 140,

Rossfoldschichten, Jarkh. gesd,

Neocom von [l

Soc. gbol. Frane,

In view of the numerous detalled accounts already published with regard
to this species, we may dispense with an exhaustive account of the Indjal.1 speci-
mens. Dimensions, shape and ornamental details all agree so well with the
corresponding features of the specimens from the So'uth of France, the .Eﬁstem
Alps and the Carpathian Mountains, that it i1s impossible to 'detect any difference
worth mentioning. The Indian form agrees fairly well with the tyfpe-.race ‘of
Hoplites pexiptychus. The thickening of the. nbs. on the .exterx.ml margin is quite
noticeable without being exaggerated. A slight increase in thmkp&s takes plz_me
also at the point of bifurcation of the ribs of the .ﬁ'gured specimen, and taint
umbilical tubercles occur at places where two ribs c.)ngmate.oon]omtly. Som(t Qf
the 1ibs remain simple, others bifurcate. The Indian .speclmens do not- exhlplt
very distinct constrictions along the flanks, but a considerable amQunt of vana-
his Tespect has also been noticed amongst European specimens. More-
deeper excavation of certain individual furrow§ along the .extemal.mar-
ates that the constrictions are really present in the Indian specimens

tion in t
over, the
gin indic
also.Th ture-line is unfortunately not distinctly preserved; nevertheless one
can recf)g:;se the forward directed convexiify of the s.epta from t']ﬁe f.‘t:-mal ma:;-
gin to the first lateral saddle, a feature which, according t;(]i3 the illustra ions pa f
lished by Sarasin, also characterises the sutures of the European specimens o

Hoplites peziptychus. o
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is species in the oollections irom India. The
diameter of 47 mm. The traces left by the
ts that the specimens must have

There are three specimens of th

figured specimen has septa up to a
B \ . . w
umbilical suture on the last volution SUgg . ot o the
reached a diameter of at loast 70 mm. The second specimen

fragment of a body-chamber; it bas o volution-height of 125 blgclln--iiltlin Ee:)r:d(t)g
of 9 mm. The third specimen is likewise & frag.mcnt of a hytc eher _;
mm. height of volution. In this specimen the ribs are somewba n;o e strongly
bent on one side and somewhat distorted on the other, an 1ITégu arity which
is probably only the consequence of an injury. o N
pK{lianella peziptycha is one of the commonest zone-fossils in the Y&lﬂﬂg.lman
of Europe. It is known to occur at this horizon in Southen? France, in watz.er-
land, in the Eastern Alps, in Silesia (Upper Teschener Sghlefer) and in Spain,
Locality.—Lochambelkichak, third Stage, Hundes. TRV

HopLiTEs (KILIANELLA) CONSTRIOTUS, 1. SD.
(Plate LXXXII, fig. 5 a, b, ¢)

Whilst the previously described Indian specimens of Kilianella pexiptycha ex-
hibit only slight intercostal constrictions, this character is exceedingly strongly
marked in another closely allied species, namely, in Kilianella constricta m. Sp.
The species is established on a mere fragment of a body-chamber, which corre-
sponds to about one-fourth of a volution, and which exhibits three deep and
broad sigmoidal constrictions bounded by strongly thickened ribs. The more
prominent ribs are those bounding the constrictions posteriorly ; on the external
margin they project in a cord-like fashion and, on the umbilical wall, form an
.acute tubercle from which originates a weaker subsidiary rib. The ribs forming
the anterior boundary of the constrictions are also of broad build, but it is only
on the external margin that they project beyond the level of the ordinary ribs,
and, even there, they are not so prominent as the ribs on the posterior margin
of the constrictions. As far as can be judged from the available specimens
they remain undivided. Between each two constrictions there are two to th_re;
decidedly sigmoidal ribs originating singly on the umbilical wall and bifurcatin
half way up the flanks or somewhat lower down. The branch-ribs are stron 1g
curved forward; at the junction of the lateral and external i g?
minute tubercles, so small : . margins they carry

. » 8o small as to be only just perceptible, and, on the external
margin, they are interrupted by a shallow median furrow I’t is onl rna
foremost portion of the shell that a few individual ribs t;‘av only at the
obscurely, the median f : . ] erse, more or less

They il b urrow forming a faint anteriorly convex arch

$ a tounded-rectangular cross-section with strongly flattened

flanks and a flattened external margi 0
) ) - gin. The umbilical wal]
The volut_lon-helght 18 22'3 mm. at the anterior end tvl: b:loge; ra.t.h or stocply.
The inner volutions and the sutures are unkno;vn eadth 19'5 mm.
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Kilianella constricta differs from K. pexiptycha in its greater thickness, mush
deeper constrictions and much more massive constriction-ribe ; further, in the
absence of swellings at the points of ramification of the ribs
of fine small tubercles on the external edge. Whether the ahsence of unbranched
ribsin K. constricta furnishes an invariable character cannot he determined with
certainty owing to the small size of the available fragment.

In any case the differences between the present species and K. periptycha
are very considerable and its characters are striking. We may hope therefore
that it will be possible to recognise the present species when found again, al-
though our present knowledge of it is very deficient. Under the circumstances,
we think it permissible to bestow on it a specific designation.

The specimen described above is from Lochambelkichak, third Stage. . -

and in the presence

HopriTes (KILIANELLA) afi. EPIMELOIDES (Meneghini), Parona.
(Plate LXXXVI, fig. 5 a—c.)

Hoplites epimeloides, Mepeghini (fn sched.), Parona : Descrizion di aleuni Ammoniti del Neocomiano Veneto,.
Palacontographica Italics, TN, 1897, p, 138, pl. I, fig. 2.

The group of Hoplites pexiptychus is further represented by an additional
interesting species of which we unfortunately possess nothing but a small frag-
ment of a body-chamber. At the anterior end the height of volution is 20 mm.,
the thickness 19 mm. The cross-section has an approximately elliptical or
rounded-squarish form. The flanks are slightly rounded; the umbilical wall is
oblique. The disposition of the ribs generally coincides with that observed in
Hopl. pexiptychus, but their backward inclination on the middle part of the
flanks, and forward inclination on the upper part, are both more pronounced,
while on the external edge they show isolated ridge-like swellings. The majority
of the ribs start singly from the umbilical suture, only one exception being ob-
served where two ribs issue simultaneously from a faint umbilical tubercle. Ome
rib undergoes a subdivision into ‘three branch-ribs, the anterior subsidiary rib
becoming fused on the external margin with the next-following rib. The ribs
situated behind the trichotomous rib are exceedingly strongly inclined backwards
and assume a forward curvature only on the external margin. Slight thickenings
affect individual ribs on the umbilical wall and on the flanks. The marginal
furrow is somewhat narrower than in Hoplites peziptychus. .

In consequence of the narrow marginal furrow and the 'pronoux.lced anterlo.r
arching of the ribs on the external margin, the present species remmds. us forci-
bly of Hoplites epimelotdes (Mgh.) Parona from the Venetla.n Neocf)mlan. The
Indian form has a somewhat thicker section than the Venetian species, and the
two can scarcely be regarded as identical. The single ?,vallable fragment of the
Indian species is, however, too small to allow us to arrive at a satlsfa..ctory con-
clusion. Moreover, the irregularities in the sculpture as well as the slight asym-

metry of the shell suggests a pathological deformation. We must therefore be
o2
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y tpone the definite
' 21 pti his remarkable form and pos :
content with a description of tlis e al hao. beon discovered.

chamecterisation of the species untll‘ adc .
The specimen described above is from Hundes.

HopriTes (KILIANELLA), n. sp. ind.

(Plate LXXXII, fig. 4 a, b, ¢.) . |
Amongst the material at our disposition i8 another specimen too incomplete

r specific diagnosis, yet sufficiently interesting to deserve motice. . |
e s'II‘)]Je spccinfen in )question is a fragment of'a body-c‘h'amber 1;v1thdaplprﬁzl-
mately elliptical cross-section, rounded flanks, .obh.que umbilical wa an s;]g11 ,ky
flattened external margin. The height of volution 1s 3{3 mm., the‘ max].Jlmun.lddl ck-
ness 29 mm. The greatest thickness coincides approxur.lately \.mth the mi ¢ of

The shell is ornamented with rounded prominent ribs, most of which

the flanks. proxt ) )
originate singly at the umbilical suture; their direction is at first radial or slightly

retrograde, but they abruptly assume a sickle-shaped djspf)sition at about ].Jalf—way
up the flanks. Towards the external margin, the ribs becoTne considerably
thickened, without, however, forming proper tubercles. The median zone of the
external margin remains smooth. Two of the ribs bifurcate about balf-way up
the flanks ; the point of bifurcation is, in one case, distinctly thickened. There
are no distinet umbilical tubercles, though one observes a distinct thickening at
one spot where two ribs originate conjointly.

The suture-line and inner volutions are unknown.
The abrupt falciform curvature of the ribs, after they have run a straight

course on the flanks, their increase in thickness on the ventral face and their
predominantly independent origin are features recalling the characters of the
group of Kilianella peziptycha. The fossil cannot be connected with any othor
groups of Ammonites, though it cannot be referred to any hitherto described
species of the group of K. pextptycha.  Evidently the fragment represents a new
species.  But in the absence of the inner volutions it is impossible to arrive at
de.ﬁnite f:onc]usions with regard to its relationships, nor to frame a sufficiently de-
tailed diagnosis, and we have therefore refrained from assigning to it a new

specific name.
The fragment described above is from Lochambelkichak, third Stage.

/( Horrites (KiLiaNELLa) LEPTOSOM4, n. sp.
(Plate LXXXII, fig. 3 a, b.)

Dimensions :—

; ] v /_r)'/.”,\,‘()/‘ 7

v

Diameter (spproximately) . . .

Width of umbilicus . . . . . ' . . . et

Hoight of last volution .- .. LokG

Thickness (spproximately) |, . . . . ” . . - . fgﬂ )
. . ”

The shell has the shape of a flattened disc i i
_ ' | » the inner volutiong of which are
orodwented with fine filiform ribs, Qp the last volution the rjhg increase rapidly
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in thickness, and on the outer part of the flan are . Onsi
broadened and somewhat thickfned, after the :ant:zf ;:Llif;;?u:;tgtu:w s
: . plychus. The

arrangement z?,nd gencral course of the ribs also remind us of Hopl. peziptychus
Most of the ribs originate singly on the umbilical wall ; occasionally between thcn:;
are found pairs of mbs originating from slight swellings at the suture. The in-
dividual ribs split up on the upper part of the flanks into two branch-ribs which
are sigmoidally curved forward; of the paired ribs one remains simple, the other
branches off into two. On the external margin the ribs are thickened and in-
terrupted by a narrow furrow. On the anterior portion of the last volution the
ribs show a tendency to cross the ventral face in the shape of an arch. The
last volution is ornamented with 33 main-ribs.

The cross-section has a tall elliptical shape; the flanks are slightly arched,
the umbilical wall is low and rather steep, the external margin is slightly flatten-
ed. The sutures are unfortunately not visible; the anterior portion of the last
volution may belong to the body-chamber. e

At first sight the present species has a rather bewildering appear;,nce. But
on closer examination it becomes evident that the fossil belongs to the group of
Kilianella pexiptycha. This is conclusively proved by its mode of involution, and
the characteristic features of its sculpture—the independent origin of most of the
ribs, the bifurcation of the latter and the dilatation of the extremities of the ribs
on the upper part of the flanks. Moreover, slight constrictions appear to exst,
though their existence cannot be absolutely established owing to the somewhat
deficient state of preservation of the specimen. Compared with Kilianella pex:-
plycha, the present species Kilianella leplosoma is distinguished by its taller and
much more slender volutions, straighter main-ribs and less decidedly retrograde
branch-ribs, and finally by the absence of lateral tubercles. o

Loczlily.—Lochambelkichak, third Stage. One specimen. Yo

Horurres (THURMANNIA) Boissieri, Pictet sp.

(Plate LXXX, fig. 1 a, b.)

Ammonites Boissieri, Dictot: Mélanges paléontologiques, 11. Genéve, 1867, p. 79, pl 15

To this species we refer two specimens, one of which has been figured. This
latter specimen attains a diameter of 224 mm.; its umbilical width amounts to
89 mm., the height of the last volution at the anterior end is 82 mm., the thick-
ness is approximately 66 mm. At some distance from the anterior end the
volution height is 74 mm., the thickness 555 mm. The chambered portion of
the shell is oniy represented by an indistinct and incomplete impression ; all that
can be recognsed is that the sculpture of the inner whorls agrees with Hoplites
Boissiers. The body-chamber is very well preserved and exh bits characters
which harmonize exceedingly well with those of the European specimens of Hopl.
Boissieri. The flanks are flat; the umbilical wall is steep, nearly vertical ; the

external margin which is somewhat flattened along the median zone passes into
Sl
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-ature. The oross-section has 8 rounded-oblong form.
el hape of the cross-section and the ratio

ibers) deviate in no respect from the

the Sanks with a gentle cu
The great umbilical width as well nsdthe )
f the ight (3: 4 in round nunm : :
(A‘l :::k:m:u:tn:m:)gf H(opliles Boissiers. The same ngr.eoment 18 obae:'ved v:ll
m}pw' tf:«tha sculpture. The latter consists of roumll.sh. not vlery. 8 lxl-ox;gi ;, 18
with a feeble sigmoidal curvature on the flanks, becoming strongly 1ncun or-

ward only on reaching the vicinity of the e.\'.ttmal. margin. while thegfh,arf alnl(;
drawn fo.rwsrd on the umbilical wall. The ribs Ol‘lglnt.lt(? on t.hc um lhca wa.
artly singly rtly in pairs ; the latter form tubercle-like swellings on the umbi-
‘.“t) Mg, PO w : . < of ribs are intercalated usually only one,
lical margin. Between each tv:o pairs o ber of ribs bifurcate
rarely two or three unpaired ribs. By far the greater num or hed. TI

on the upper part of the flanks, only a few of t'he'fl remaining unbrar.lcd;! : ; 10
bifurcation takes place at various levels, but invariably above the middle of the
flanks. The ribs traverse the ventral face in a slightly convex arch; thoy be-
come fainter along the median zone; this reduction is somewhat more pronounced
at the commencement of the body-chamber and may probably correspond to an
interruption of the ribs on the inner volutions. ]

The second epecimen is somewhat amaller ; the lost volution likewise })elongs
to the body-chamber, the inner| volutions are partly preserved. The specimen 1s
unfortunately somewhat] distorted by compression, and is by no means perfect in
other respects; yet one can recognise that the ornamentation and shape agree
satisfactorily with Hopl. Boissters. The shell being of smaller size, the ribs are
more distinctly interrupted on the external margin than is the case in the larger
specimen. Exactly as]in the Alpine specimens of Hopl. Boissieri, there is no
true ventral furrow, but a smooth median band at either side of which the ribs
become obliterated. The terminal parts of the ribs are thickened, but they never
show any tendency towarde the formation''of tukercles.

The suture-line is unfortunately not known.

The agreement of the Asiatic form with the Alpine Hopl. Boissieri is so
complete that notwithstanding our ignorance with regard to the suture of the
.Ind.ian fossils, we cannot but identify them with the European prototypes. It
is u-npossible to” trace any truly distinctive" characters: the ribsof the Indian
fos'sl]e_are somewhat wesker than those of Pictet’s type of Amm. Boissiers, but
t-hls. difference is too insignificant to take into account, especially as this pecu-
liarity perhaps results merely from the state of preservation of the specimens.

Thurmannia Boissieri is one of the characteristic zone fossils of the Berriasian
Stage of the Alpine” Neocomian.

The Indian specimens are both [from Lochambelkichak, third Stage.

HoruiTes (TEURMANNIA) 0. 6p. ind. of. Boissier1, Pictet sp.

(Plate LXXXI, fig. 1 g, 5,

A third specimen though

closely related t . e
represents a distinct species, © Thurmannia Boissieri probatly

though its state of PIeservaticn is unfortunately vely
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upsatisfactory. The dismeter is 109 mm., the volution-height 2 mm. to 227 me
thickness, and the umbilical width 32 mm. At firet sight it srems identical wna
the European species; but on closer inspection one notices that it possssses &
proportionately much narrower umbilicus. In Thurmannia Boissien the rasio
of the width of umbilicus to the total dismeter is 0°4, while in Thurmonmia afl.
Bosssters it is only 03. Moreover, the relative height of the volutions is not the
same being greater in Thurm. afl. Boissiers though the diflerence is very slight
The umbilical wall is somewhat steeper, the external margin somewhst more
angular and more flattened. Finally the proportion of undivided ribs is lees than
in Thurmannia Boissiers.

The aggregate of these differences appears to justify a specific separatiom «f
this form from Thurmannia Boissieri. Considering, however, the poor state of
preservation and the fragmental character of the specimen, we have reframed
from giving it a new specific name. The present specier is distinguished from
Hopl. scioptychus Uhlig by its more massive costation and its flattened extemna)
margin.

The external margin of the above-described fragment is better preserved tham
that of the specimens which we have identified with Thurmannia Boissieri. The
ridge-like ribs abruptly obliterated reproduce exactly the disposition exhibited by
Ammonities Boissieri in Pictet’s illustrations of this species (see particularly fig. 24,
plate XV in Mélanges paléont.).

The described specimen is from Lochambelkichak, third Stage.

Horuites (TEHURMANNIA) Kinei, n. sp.
(Plate LXXXVI, fig. 3, a, b.)

This species is represented by a single specimen, the outer volution of which
is somewhat distorted by compression. The diameter can t'hcrefore be only ap-
proximately ascertained ; it measures about 110 mm. ; the width of. the. umbilicus
is 43 mm. At a diameter of about 53/mm. the height fof fvolution is 21 mm.,
the thickness 155 mm. The shell constitutes a rather flat and very widely
umbilicated disc the volutions of which overlap one another by scarcely one-
quarter of their height. The flanks are slightly convex ; the rounded umbthal
wall descends rather steeply; the external margin is flattened. The cross-secticn
has a rounded-oblong, nearly elliptical outline. -

The ornamentation consists of crowded nearly stralgl-:t ribs sharp and pro-
minent ; some of them start on the umbilical wall in pairs; they. are somewhat
joclined forward on the flanks and they bifurcate on t-he upper third of the dh;e!l.
Only a few isolated ribs remain unbranched. _T'he paired rfbs. form smﬂ ?;:;l
tubercles at their point of origin on t}m umbilical wall, while there 1s also a
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point of bifurcation. Usually one of
he posterior ono af the
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tuberclos at the
or the anterior or t : .
pnirod ribs becomc slightly thickenad,

tion between main-ribe and gocond.
wo or threo single ribs

wa of the formation of '
bs rem.ilns undivided, eith
Near the anterior end the
f a different

wpr
the pauad 11
case may be o W
augyest vy the first indication® ©

i Jast volution t
N { srior portiop of the It
T o etwacn g pairs. Further inwards ono obsorves as many

are ntercalated between SUCCOSSIVe _ diameter of 53 mm. the
as twolve single ribs in continuous SUCCESSION. :\.t a aiaite lichtly thick
entral face develops a rather deep furrow. The ribs hore become slightly thick-
v

epod on either side of the furrow without forming tuborf'los. ll“ur'tlhor furw:;\rd
the furrow becomes gradually obliterated, and t}m 1:1bs, though FOMOW 1t

. ; | margin either straight or In a
reduced, continue right across the externa g ¢ tho last volutio
slightly curved arch. The number of ribs on the flanks o on
; “i%umwnnia Kings is closely allied to Thurmannia Boissiers Pictet sp., but
it cannot be united with this species, on account of the much g?outer pur-xlber of
single ribs, the fewer paired ribs and the tendency towards & dlﬂ'er.entmtlon and
thickening of individual ribs and points of bifurcation, none of. which chamctfars
has so far been observed in Th. Boissieri. The number of ribs on a volution
amounts to about 69—70 in Thurm. Boissiert, whilst it is only 48 in Thurm.
Kings. The slight differentiation of the ribs near the anterior margin of the
shell in Thurm. Kingi reminds one of certain forms described by Retowski under
the name of Hoplites incompositus ; these forms, however, are very clearly dis-
tinguished by their rounded low ribs, the much more numerous paired ribs, and
the low level at which the bifurcation occurs.

Still further removed is Hopl. Pagquieri Simionescu distinguished by its coarser
ribs, ite more distinct tubercles recognisable even on the inner volutions and the
much fewer undivided ribs.

Thurmannia Thurmanni Pictet approaches the present species with regard to
the features of the external margin and, to a certain extent, the general orna-
mentation. Specific identity, however, cannot be claimed, for, according to
Kilian’s description, Thurm. Thurmanni frequently bears fasciculated ribs on the
inner volutions, whilst in Thurm. Kingi the great majority of ribs originate singly..
Tht-a streng.thening of individual ribs and the formation of tubercles on the an-
::mr Tpi]ortllc;n of the shell in Thurm. Kingi constitutes another distinctive charac-

- The | tter feature recalls the forms of the spitiensis group. Whilst, how-
ever, in this group the tubercle-sculpture is fully developed, it is barely ‘sug-
gested. I T hurm. Kings and that only on the anterior portion of the shell. Not
;r:lrz'owm ‘:l:lls t]r;SP?::Ll;uzi e;i:)i dlv:ilth regard to the de\{elopment of 'the ventral
presents a somewhat prixgnitive fa(:;::atg ) d(;iref: . rﬂ:s e K‘mgl ihe
spitionsis group of Acanthodisous. pment as compared with the

The species is only represented by one solitary speci

Licaliy : Lochambelkichak, third Stage. | w7 tpevien

i

Al AL
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HorLites (THURMANNIA) aff. RAREFURCATUS, Pictet sp.

(Plate LXXXIV, fig. 4 a, b.)

Ammonsles rarefurcatus, Victot : Mélanges pe'éontologiques, plo16, fig 2, . w2

We ore unfortunately unable to give a precise
species which is represented by nothing but one

belonging to the body-chamber snd quite insufficie
tion.

specific disgnosis of this
small fragment apparensly
nt for accurate characteri-a-

The crowde(.l elightly sigmoidal ribs vividly recall those of Hoplites rasefwr-
catus A. few ribs bifurcate at the upper third of the flanks, the majority re-
maining slmplt.a. At one place only do two forked ribs immediately succeed each
other ; otherwise one to tbree unbranched ribs are intercalited between succes-
sive forked 1ibs. Generally the ribs appear to start singly on the umbilical wall ;
but as they are very crowded, it is quite possiblc that two ribs may occasionally
become fused on the umbilical wall, as described by Pictet in the case of Hopl.
rarefurcatus. On the external margin the terminations of the 1ibs form two
ridges separated by a broad smooth furrow.

The flanks are slightly arched, the external margin is flattened, the
cross-section has a high-elliptical outline. The shell is fairly widely umbilicated.
With a height of 21°4 the thickness is 17°8 mm.

The suture-line is unknown.

On cereful examination one notices certain differences between the present
species and Hoplites rarefurcatus. In the French species the bifurcation of the
ribs takes place at varying heights, while in the Asiatic fossil it always occurs at
a uniform 1.vel. This feature places the present species in the neighbourhoud
of the group of Hoplites periptychus. Certain features also recall Hoplit s
Callisto. Within the limits of the comprehensive genus Hoplites, the present
species represents a primitive developmental stage and consequently its relation-
ships extend in different directions. It is only to be regretted that the frag-
ment is so incomplete, and we have to postpone the definite establishment of the
species until fresh discoveries have been made, especially as the French species
itself is imperfectly known.

Hoplites rarefurcatus is a characteristic species of the Berriasian Stage of
Southern France. Pomel has also mentioned it from Oran, but to judge trom
his illustration the reference of the Algerian fossil to this species is at least
doubtful.

Hoplites cf. rorefurcatus is represented by a single fragment from Lochambel-
kichak, third Stage. Neo on-iz~~ .
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HoPLITES (SARASIN

(Plate LXXXI, fig. 3 ¢

Dimensions :— . . .93 mnt.
o L3,
.30,

Ca2a .,

Dwameter . .
Width of umbilicus

Height of last volution .
Thickness of last volution |
ars a very characteristic sculpture : on the inner

nate with strong tuberculiferous ones; on the

outer volutions the Iateral tubercles gmd.uully dis:xPpear and t}xe tnbs ;u‘ed uml.
formly constructed. The tubercles of the u.mer volutlon. are very s.r.ongyf ehv‘e .
oped; the lateral tubercles were prolonged into long spines, the posmonf) which
coincides with that of the umbilical suture, so that m.lpressmus of the spines can
be observed on the umbilical wall of the outer volution. Each of the stronger

al and an umbilical tubercle ; whether the external tubercles

ribs carries a later: - -
were stronger on the main-ribs than on the intermediate ones cannot be clearly

ascertained. On the inner volutions, two non-tuberculate thread-like rbs are
intercalated between successive spine-bearing ribs.

At the commencement of the last volution, the main-ribs bifurcate at the
lateral tubercle, and a subsidiary simple rib originates at the umbilical tubercle ;
in addition to these an additional rib or pair of ribs are intercalated. At this
stage the intercalary ribs also show a slight trace of a swelling at the level of
the lateral tubercles. The chief change in the sculpture coincides with the final
disappearance of the lateral tubercles on the first quarter of the last volution :
whilst on the inner volutions only the main-ribs bear umbilical tubercles, all the
ribs now originate in pairs from the strong umbilical tubercles. Starting from
these the ribs first follow a straight course, and it is only on the upper pert of
the shell that they slightly curve forward. By far the greater mijority of the
ribs remains unbranched, only a few of them bifurcate on the upper third of the
flanks. In two places three ribs unite to form a fascicle. At the anterior end
of the sbell the sculpture once more appears to enter intoa pew developmental
stage in so far as one potices the appearance of intercalary ribs extending from
the ex.ternal margin to about the middle of the flanks. The last stages in the
;:i:tlox;j o.f the orn-amentatlon are unknown. The external margin possesses a

d, s.mnctly excavated, smooth furrow on either side of which the ribs
terminate in the shape of moderately prominent ridges, without forming distinct
tubercles. }
croﬁﬂ:‘;c::l:n CZ:I:I!:en::ln-ler;: of t1;]he ]a.st volution the thickness and height of the
height tncenses pr;l 3 from the point where the tubercle-sculpture ceases, the

portionately more than the thickness, and the flanks gradually
occupy a broader surface, The remarkably high and nearl ik
y smooth umbilical

The shell is discoidal and be
volutions simple filiform ribs alter
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wall is declivous and distinctly separated from the flanks by the series of umbyl;-
cal tubercles. The maximum thickness in the
umbilical tubercles; from here the cross-section
further on somewhat more rapidly.

The volutions overlap one another b

last volution coincides with the
tapers outward, first graduslly,
The external margin is slightly flattened.
y nearly half their height.

The specimen is chambered nearly to its end. The first lateral lobe has s
broad and at the same time rather Jong stem; the terminal branch is not ex-
actly in a line with the bisectrix of the trunk, but is situated a little
more inwards. The outer lateral main-branch of the first lateral lobe is some.-
what more developed than the inner one. The broad external saddle is bisected
by a long slender adventitious lobe into two subsymmetrical parts; the first
lateral saddle is narrower and is divided by a slender adventitious lobe into a
smaller and lower outer and a larger and higher inner portion. The second
lateral lobe is much smaller than the first one and nearly symmetrical. The
umbilical series of tubercles coincides with the second lateral saddles so that
the feeble auxiliary lobes come to be situated entirely on the umbilical wall.

The body-chamber is unknown.

The present species is closely allied to Hopl. (Sarasinella) ambiguus Uhlig!
from the Upper Teschener Schiefer of the Carpathian Mountains (Valanginian).
Both species pass through the same cycle of changes, and the general tvpe as’
well as the tubercular sculpture of the inner volutions,as also the costation of
the outer volution, are very similar. Hopl. (Sarasinella) ambiguus also exhibits
on the anterior portion of the outer volution feebly sigmoidal ribs originating
from umbilical tubercles and mostly unbranched. Only whilst in Hoplites am-
biguus the last volution has about 45 ribs, there are 54 to 55 in the Asiatic spe-
cies. The ribs of the Silesian form are stronger, the umbilical tubercles are not
so close set, and less distinctly developed, while the external tubeicles are more
pronounced. The first lateral lobe of Hopl. ambiguus is somewhat far re'moved
from the external margin, occupying the same position in the flanks as in the
case of Hopl. varians. Another species which should be compared with Hopl.
varians is Hopl. teschenensis Uhlig which also exhibits a Prevalence of unbra-nched
ribs united into bundles ob the umbilical wall. Only in Hopl. tfzschenensw the
tubercle-sculpture of the inner volutions is not known ; moreover, it has a much
narrower umbilicus and stronger external tubercles. . y _

Locality :—Lochambelkichak, third Stage. One specimen. Vo Lom b,

HopPLITES (SARASINELLA) SUBSPINOSUS, D. Sp.
)< (Plate XC, fig. 4 a—<c.)
Dumension© : .

a0 mnIm.
Diameter (approximately) . . . .
Width of umbilicus . . . . o .
Height of last volution . . . .

A Y S
Thickness . . . . . . . .. . . . .
The shape is flat discoidal ; the umbilicus is wide ; the volutions are nearly
i i 5, p 45
! Cephalopoden der Teschener und Grodischter Schichten, pL VI, figs 3—5, p 2
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elbiptical in vruu-sm-tim:l. wit
ing wmbihical wall. . ‘ }
d"’"";;l ‘tulwn‘lv-svulptmv of the inner volutlf)n is onlybyl;; :’1 :Zzblli’lt(:::]el:ii(::
vet it is possible to ascertain that some f’f the ribs beur}ur‘l: lor and lovere) wuber.
;'lm. Between these tuberculiferous nbs. we find t ﬁu’u or Bour Imiermedat
ribs which originate either singly or in pairs. The fll erenc H() [, ! the 1 .th;

culiferous and the intermediate ribs 1s not n.s strlklngr.us l'n pi. varia ,(,t
tubercles are weaker and not regularly distributed. With 1ncreasing size (at a
he number of lateral

1 ral cimen) t
la me f 40 mm. in the only available spe ) th
e umber of intermediate ribs 18 reduced to one or

h slightly arched flanks and a rounded rather steeply

tubercles increases, while the m : o .
Fiom the lateral tubercles originate two branch-ribs of which the anterior

two. In addition to

one is more strongly inclined forward than the. POSt‘frior one. :
the branching ribs each umbilical tubercle ftlso gives rise to o rib which extends
up to the external margin without bifurcation. thn' the dmme'ater. has reached
47 mm.,.the lateral tubercles disappear, their place being ﬁnallymdlcqted at one
spot only by a slight swelling situated at the same level of the previous lateral
tubercles. Simultaneously with the obliteration of the lateral tubercles, the
umbilical tubercles gain in strength and become the points of origin of fascicles
of ribs each of which consists of three cntire ribs. Between each two of these
-rib-bundles there occurs one unbranched rib originating independently on the
umbilical wall. On the anterior part of the shell, a large portion of which
is unfertunately broken off, the rib-bundles appear to consist of only two ribs
each. So long us the lateral tubercles remain visible, the ribs assume a straight
course, but after their disappearance the ribs become more and more sigmoidal.
Along the external margin there runs a narrow but rather deep furrow bordered
on either side by the ridge-like and thickened terminations of the ribs exhibit.-
ing a nearly transverse disposition. This disposition is especially matked on the
older part of the shell, where one moreover notices that the terminations of the
nbs which bear lateral tubercles are more prominent than the remainder. On
the anterior portion of the shell the marginal furtow is less deeply excavated and
the rib-terminations less perceptibly thickened.

The suture-line is not particularly well preserved. The displacement of the
terminal branch of the first lateral lobe towards the inner side of the trunk
13 less marked than in Hoplites varians.

Sara‘:u'nella subspinosa differs from Sarasinellq varians, owing to its narrower
cross-section, the much weaker development of the tubercles and the more fre-
quent occurrence of rib-bundles consisting of three ribs, A closely allied form
's Sarasinella_ambigua Ulig from the Upper Teschener strata already mentioned
with reference to the previously described Sarasinellg varians. Sarasinella ambi-
qu;, t};)ow:vvr, hti.isa ?altxl')ower umbilicus, stronger ribs, wegker umbilical tubercles
an ¢ lormation of rib-fasci i . .
thmmot. entinely i fascicles is less pronounced, the tricostal hundles being

wing to the deficient state of preservation of the only available specim;an
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sent species leaves much to be desired. As in the
case of many other species of Hoplites from the Bpiti Shales we must awan
future finds for a more complete eclucidation.

The solitary fragment is from Lochambelkichak, third Stage,

the characterisation of the pre

s
! ///) f”;-

e

HoPLITES (SARASINELLA) n. sp. ind. aff. sussPINOSUS, n. 8p.

(Plate LXXIX, fig. 2 a—d.)
Amongst the numerous fragments of Hoplites shells from the

Shales is a specimen exhibiting
lites varians.

Upper Spiti
affinities both to Hoplites subspinosus and Hop-
The fragment in question shows parts of two volutions. On the
inner volution groups of two to three rather feeble ribs unite into a broad
roundish umbilical tubercle. On the outer volution there are rather faint radial
ribs which originate in comparatively feeble elongated umbilical tubercles and
assume an anteriorly directed curvature only on reaching the outer third of the
volution.  On the flanks the ribs are so faint that their fusion into an umbilical
tubercle cannot be clearly made out; they assume a decided relief only on the
upper part of the volution terminating in distinet swellings on either side of the
rather smooth flattened external margin.

The flanks are nearly flat; the umbilical wall is tall and bevelled. The
cross-section 1s approximately elliptical ; in the vicinity of the umbilical tubercles
it 1s somewhat broader than at the flanks. The height of the outer volution
is 45°4 mm. at its posterior end to a breadth of 31 mm.; the height of the
preceding volution is 19 mm., its breadth 14'5 mm. The height increases, there-
fore, at a more rapid rate than the thickness. The specimen is entirely chambered.

The suture-line bears a great resemblance both to Sarasinella varians and S.
subspinosus ; its distinguishing character, namely, the asymmetrical 'd.ispodtion
of- the inward deflected terminal branch of the first lateral lobe, being clearly
observable in the present species. .

With respect to its suture, general character of ornamentation .and cross-
section, Sarasinella n.sp. ind. afl. subspinosa agrees s0 well bo.th with S. sub-
spinosus and S. varians that we do not hesitate to admit the existence of a close
relationship between these three forms, althO}xgh the tubercle-sculpture of .the
immature stage of Sarasinella aff. subspinosa' is not kmown. At th? same time
it is probably undesirable to unite it with either of the a.bove—men.tnoned species.
Sarasinella afl. subspinosa has a much higher oral aperturfe and is much molre
slender than 8. varianms, its sculpture is much more c?ellcate, se\lrera.l of At..e-
rib-fascicles of the inner volution consist only of three ribs, ?vhﬂst D .? mrm’ns
they generally include only two. On the 1nper volution of bar:;::u:la
n. sp. ind. individual neighbouring umbonal - tubercles approach onelano ﬂah:
closely that they almost coalesce, a feature m.)t obst.ervable on the oni yt :va hle
fragment of S. warians. The existence of rib-fascicles made np of tbree rta

\\I
1
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But in the latter species the

y 3 S. subspinosa.
approximates the present speciex to S a
volutiws overlap one another to a larger extent, and the umbilical tubercles are

mare massive, so that the two forme can scarcely be mgur.dedl as ”p"c_u]’c“")'
ideotical.  Considering, however, the insufficiency of the ""Ml“l_“’ m"t“;‘; m}t.hﬁ
latter powt cannot at present be decided with complete certainty. e have

therefore avoided creating a new specihc name.

Looulity.—Hundes (Coll. T. L. Walker). . .
It is here worth mentioning avother species also showing the closest aflinity

to Sarasindla carans,; 1t is figured in plate LXXVI: fig. 2 a—d. ’.I‘ho form i¢ alsg
represented only by the merest fragment, which_ imperfect as 1t may be, . vot
unquestionsbly represents a separate species. Asg in ?he case of the undetermined
species above described, the cross-section is relatively tull,. but the ezx:tt'arnal
margin is broader and more strongly flattened. Here, too, the ribs are very faintly
developed on the Hlanks; they are more distinct on the upper part.o{ the .volu-
tion, but are less numerous than in the species previously described. Finally
the suture exhibits considerable discrepancies. The terminal branch of the first
lateral lobe is less distinctly deflected inwards and all the lobe-branches diverge
at 4 much smaller angle from their stems, communicating a peculiar character
to the general appearance.

The figured specimen is interesting as indicatng the great sbundance of the
group of Sarasinella ambigua in the Spiti Fauna; still less then the undeter.
minable fossil previously described does it lend itself to the establishment of a

new species.
The fragment was obtained from the Neocomian beds of the Lingti river.

HoPLITES (SARASINELLA) sp. ind. aoff. amsicuvus, Uhlig.

Hoplstes ambiguus, Uhlig : Cephalopcdenfaura der Teschener und Grodischtor Schichten. Denkschr. kais
d. Wissensch., Wien, Vol 72, 1901, p- 45, pl VI, figs. 3—3.

A fragment, probably derived from the commencement of a body-chamber,
suggests by its form and sculpture a relationship with Hoplites ambiguus, a
species trom the Valanginian of the Carpathian Mountains of Silesia. The frag-
ment 1s unfortunately too badly preserved for description. We have therefore
to content ourselves with a brief reference and await future finds in order to
establish its specific diagnosis,

Locah'ly.—Lochambelkichak, third Stage (Coll. Diener), \j

[ St

Loty

[N

~

HoPLITES (SARASINELLA ?) CavtLEyy, Oppel sp.

— (Plates_ LXXXVIIL fig. 4 a, b,¢; LXXXIV, fig. 2a—d)
(::aiazez':wog;;:l:Paliontologische Mitteilungen, pl, 78, fig. 2 a, b, p. 27¢ » non fig. 1 a4 b
Anm-(;:; lf)'.ieodon'i, Stoliczka : Mem. Geol. Survey of India, v, g, PLIX, fig. 1 (non Amm. Theodorsi,
. (‘):n Plate 78 of his Palaontologische Mutteilungen Oppel hag figured a speci-
onsstme of a body-chamber with org] aperturu preserved (fig. 1) tog::laler

ACVEVEN
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with a emall fragment of an inper

U3

‘ volution (fig. 2) under the name of Am-
nwmtes.Cautleyz'. This combination is rather unfortunate and has subsequently
given Tike to various, and partly erroneous interpretations,

Stoliczka was the first to ex

prest surprire st Oppel’s conception and -
gested roferring the rmaller speci 3 o

ted . men (plate 78, fig. 2) to Amm. Theodoris Opp-l.
This interpretation was correct in so far as this rmaller specimen is indeed a true

Hoplites and therefore allied to Hoplites Theodorii, as will be shown later on. We
are, however, unsble entirely to adopt Stoliczka’s view, becaure our conception
of a species is much narrower and we consequently can detect specific differences
between the small specimen and Hoplites Theodoria.

Neumayr also correctly detected that Oppel’s Ammonites Caulleyr included
two distinct species, belonging moreover to two differept genera.
neously referred the smaller of Oppel’s epecimene to the genus Cosmoceras, ard
further confused-the matter by referring Oppel’s two figures of Ammonites Theo-
doriz to two different genera. He distinguished a Cosmoceras Theodorii and a
Hoplites Theodorii, failing to notice that, according to the explanation of Oppel’s
plate 83, both illustrations of Ammonites T heodorii represent the same speci
mep.!

This oversight was soon afterwards rectified by 8. Nikitin,2 who pevertheless
introduced a fresh error respecting Ammonites Cautleys. Adopting Oppel’s views
he accepted both specimens as belonging to one species, and, moreover, asserted,
in contradistinction with the wordirg of Oppel’s description, that the smaller
specimen (Pal. Mittell., plate 78, fig. 2) constituted tha inner volution of the body-
chamber specimen (plate 78, fig. 1). As far as the generic identification iz com-
cerned Nikitin was evidently guided by the smaller epecimen, and he declared
Amm. Cautleyi to be a typical Hoplites. ~Neumayr accepted Nikitin’s correction
with respect to Hoplites Theodorii, but he rightly doubted the correctness of
Nikitin’s views concerning Ammonites Cautleys.

A closer examination of Oppel’s original material leads to ap essy solution
of the difficulties resulting from these various misinterpretations. 'Fhe smallel" of
Oppel’s specimens of Amm. Cautleyr represents the fragment of ap inner vo.lthon,
but does not, as erroneously asserted by Nikitin, belong to the same individual
as the large specimen figured by Oppel under the same pame. The body-
chamber connected with the 'smaller specimen does exist, b.ut, uniortun?.tel_v, was
not illustrated by Oppel. A glance at this specimen, whlc.h ie hort_a.lllusmted
on plate LXXXIV, fig. 2, will at once explain away the improbability that a
scientist so intimately acquainted with ammonites as Oppel cO}xld hav? beeg
deceived into uniting into one species two spec.imens belongmg to_dlﬁeren:
genera. REvidently the specimen of a body-chamber.whlch _Oppel hed \1\.?\\;1 when
writing his description was precisely the one which, owing to some oversight, was

But he erro.

! Geographische Verbreitung der Juraformation, Denkschriften der kais. Akademis der Wissenshafien,
Wien 1885, Vol 50, p.92. .
2 Neues Jahrbuck fiar Mineralogie, etc., 1889, II, p. 120.
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wovee fgured. With its long otal lappet & '
indeed a certain resemblance with the

ribbed  budy -chamber this specimen bears I '
h«lu-hunfau fragment figured by Oppel and belonging to Amm. Cautleyi

(compare plate XII. fig. 1) Oppel did not pay sufficient nttentio.n to the
attrition of the latter specimen which made it appear smoot.her.than it was in
reality. As 8 matter of fact, as shown already on page 104.- this specunex.x.of a
body -chamber of Amm. Caulleys was provided with sharp nbs' l\!lld‘ n Spiticeras
sculpture. whilst the body-chamber belonging to the same individual as the

ut of an inner volution clearly shows on its ventral face the traces of the
thickened Hoplites-ribs. Comparing With this the inmer volutions, we cannot
doubt for a single moment that we have to deal with a genuine Hoplites, the
soulpture of which undergoes 8 considerable weakenirg on the body-chamber,
Opgel’s Ammonites Cautleys must consequently be split up into two species belong-
ing to two ditferent genera—Spiticeras and Hoplites—and whieh therefore may
retain the same specific designation. In order to render the change in the con-
ceptions more intelligible we represent the different interpretations in the form

nd its nearly smooth or only faintly

of a table :—

A. Oppel, 1863. F. Stoliczka, 1866. M. Neumayr, 1885. Nikitin, 1889, Uhlig, 1905,
Ammonites Cautleyi, pl.  Ammonites spitiensis. Holcostephanus 3 Spiticerns Cautleyi
8, fig. 1. ) Cautleyi. ' pl. 12, fig. 1.
Am:.wmtc; Cautleyi pl.) Cosmocerns Caut- r Hoplites Cautleyi.  Hoplites Cautleyi

™, hg. 2, leyi. J . pl. 84, fig. 2, pl
Ammeonites  Theodorii, 3 " g 4
plL 8, tig. 3, | Ammonites Theo- Cosmoceras Theo- |
dorii. dorii. t
. . . Hoplites Theodorii i eodorii
Ammonites Theodorii, Hoplites Theo- T P i Ho;;ht:; 'é'h m
pL R, fig. 2 J dorii. pl. 89, fig. 1.

Hm.ring clearefi these difficulties, we may now proceed with the description
of Hoplites (’au!leyt.. Although we have at our disposition two specimens, Oppal’s
body-ch;m;berT specimen and the fragment figurcd by F. Stoliczka under ;he
nam- of A. Theodoris, yet we must unfortunatel it
' 4. ' we \ y be content with a somewhat
:m;loj:flwt\ diagnosis o.f this intcresting spceis; for the body-chamber spec‘;nzn
t_x its only.the anten(.n end of the body-chamber together with a small po
|o|1:n‘i of the T}lnner voluticn, whilst Stoliczka’s specimen only shows the i:n:;
vo i ]

o o::mmt eﬁ:;ligl:]mge ‘?fblgr(f)mh, precisely that which in other cases is
: aval 1 igati
the o0¢ y able for investigation and comparison, is therefore
b '::" mu‘r sl?ecimen (plate LXXXVIII, fig. 4) with a diameter of 35 mm,
ol = mc; width of 8°5 mm., a volution-height of 17 mm and;
' kness mm. The volutions overlap one anoth b i
height. At the lower part of the volution the flank other by about hall Ehe”
! . e flanks are flat, furth '
bey .l-ume:‘ . a shghtthcurvat':ﬁ'.e zlmd converge towards each other '1?;00:;:‘;81‘:181
margmn ttened, the umbilical wall .
moderately steep. The sculpture consists
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of slightly sigmoidal ribs disposed in fascicles of three t,
from distinct umbilical tubercles, On either side
external margin, the ribs are thickened] into wenk, s
of [sculpture characterised! byd, the'" absence of '
already developed even when the diameter mea
of development are not preserved.

four which oniginate
of the br(‘d M smooth

mall tubercles. Such s type
intercalary and branched ribe is
sures only 16 mm. Earker stages

The body-chamber specimen exhibits essentially the same type of sculpture

in its '}nner volutnqns. The dimensions and shape of the shell also agree. The
only dlﬁerex.u?e which might perhaps be mentioned is the slightly steeper slope
of the umbilical wall and the exceptional appearance of short intercalary ribe,
These differences are certainly too insignificant to Justify a specific separation.
The study of the inner volutions conveys the impression that up to a diameter
of abou.t- 48 mm. the same type of sculpture was retained. Three-fourths of the
succeeding volution corresponding to the middle stage of growth are entirely
wanting, while on the remnant of the body-chamber fragment the umbilical wall
isnot preserved. At one place only one notices a slight thickening in the region
of the umbilical wall, indicating that the umbilical tubercles do not entirely
disappear on the body-whorl. The ribs become so obsolete as to be merely
indicated by faint flat streaks. A distinct thickening evidently answering to the
external tubercles of the earlier volutions is only just perceptible near the
external margin of the body-chamber, especially in the portion furthest removed
from the oral aperture. The external margin is slightly rounded, smooth and
only faintly striated. The edge of the oral aperture is somewhat turned up along
its whole length; at the sides it expands into a long spoon-shaped ear, and on
the external margin it expands anteriorly into a short convex ventral lappet.

The suture is represented only in Stoliczka’s specimen, and even then it
is indistinct and incomplete. One can recognise that the terminal branch of the
first lateral lobe starts from the inner part of the trunk as in the case of the
ammonites belonging to the group of Hoplites varians n. sp. and Hoplites ambi-
guus Ublig.

Stoliczka united the specimen of Hopl. Cautleys figured by him with Hopl.
Theodorii Oppel sp. Not only is such a union inadmissiblg, .but'w_e cannot
even detect any close relationship. Whilst Hoplites Cautleys is distinguished
by the formation of rib-bundles and by the nearly to-tal absence of m?;e.rcahry and
forked ribs, in Hopl. Theodorii the fusion of .the ribs at .the uml'nhcsl suture
18 a very subordinate feature, while the branching o.f the ribs cq{lsttutes a very
important character. The body-chamber of Hoplites Theodorsi is ornamented
with prominent ribs extending op to the external margin, that of Hopl. Cawt-
leys is nearly smooth. ) .

’ Nikit?n .Zonnected Hopl. Cautleyi with the mutabilis-group which was raised

S ] d Sutner. The
t f enus AuLacosTEPHANUS by Pompeck) and ;
i ot the scicles on the umbilical wall forms indeed an im-
The ribs of Aulacostephanus are nearly straight,
Q

grouping of the ribs into fa
portant point of comparison.
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N tor of rib-thickenings, the suture has

SN he charae
the tuberchs exhibiting rather _the subdivided. Awlucostephanusg

: ively  scantily :
| saddles and 18 comparativel Hopl. Cautleyi, on tho

very bros rimitivoe” features.

[ 4 lublt& th(‘lﬂh)l", gﬂn l‘
X

is to all appearances a more differentinted form. The ribs are r:oxl'e d;cl(led-
aad - 'll‘ he umbilical tubercles are rounded and clearly marked off from

' y licated.
ibs, the suture is much more comp .
the :‘Il-lt::, strong involution and the smoothness of the body-chamber recall Hopl,

oceitunicus Pictet.  This species is distinguishec} from H({pl. C'autley.z .b_y .the .lesg

wunced grouping of the ribs which are united ox?ly in pairs originating from
E:lr)l;ﬁcal tubercles, further by the frequent bifurcutl.on of .1t.s ribs on the upper
part of the shell and by the fecbler development of its umbilical tubercles, these

differences being so marked as to establish a wide separation between these two
1

species. N .
The nearest affinity of Hopl. Cautleyi is with ‘ :
Hopl. varians. In Hopl. teschenensis the umbilicus is as nerrow as in Hopl. Cautleys,

but the ribs are stronger, more distinctly sigmoidal and less numerous ;
moreover the fascicles consist of fewer ribs, usually two, at most three. Hop-
lites varians n. sp., Hoplites subspinosus n. sp., and Hopl. ambiguus Uhlig have
at their middle and final stage of growth a sculpture consisting of fascicles
similar to those of Hopl. Cautleyi. Although it is not possible to arrive at a
definite conclusion concerning the degree of relationship owing to the insufficiency
of our knowledge, yet there are reasons, already discussed in the introduction
to the genus, in favour of uniting Hopl. Cautleyi with the ambiguus-group rather
than with the genus Aulacostephanus, notwithstanding the absence of a tubercle-

N sigmoidal.

Hopl. teschenensis Uhlig! and

sculpture.
The body-chamber fragment is from Shangra, east of Puling, the smaller
specimen is from Spiti. MU oy e tn Vo Cu\j €y

Horvites (NEOCOMITES) aff. NEOCOMIENSIS, d’Orb. sp.

(Plate LXXXVIII, fig. 3 a, b, c.)

Ammonites neocomites, d'Orbigny : Paléont. Frangaise, Terr. Crét., 1, pl. 59, figs. 8—10, p. 203,
Ammonties eryploceras, Pictet et Loriol, 1858, Terr. néocom. des Voirons, pl. 1V, fig. 4, p. 20.
Hoplites neocomiensis, P, Lory: Sur les Hoplites Valanginiens, eto., 1891, P 7
Hoplites neocomiensis, Felix : Palaeontographica, Vol. 37, 1891, pl. XXVII, fig. 7, p. 183 (from Muarusz

i Cuti , VI om Maruszyna
Hoplites neocomsensis, Sarasin : Bull. Soc. Géolog. de France, 1897, 3™* série, Vol, XXV p. 704
Hup!."lu Reocomiensss, Simionesou: Bejtr. zuy Paléontologie Oesterrich-Ungarns, otc. Xl: 1'898 . age 210
Hoplites neocomiensis, Uhlig : Cephalopodenfauna der Teachenor und Grodiscl:lltor :%hi'chten’ PDg I: I. it
Hoﬂ:".;lbudemi.e @ Wiss., Wien, 1001, Vol. 72, p, b4, pl. 11, fig. 9 ; pl. 111, fig. 1—3; pl. IV, fig I erhen

Reocomiensss, Sarasi o yer: L bt e
190h p:']a‘\'??‘,r::; :’; .Schondelme) er: Crét. inf, do Chutel-Sb.-Denis, Mem. paléont. suigse, XX VI1II,

y thbe\;ral &agments.represent 8 species whose ornamentation Is similar to that
€ Luropean Hoplites neocomiensis and of Hoplites nivalis. The shell, which

! Ce ;
phalopoden F. 4, Teschener und Grodischter Schichten, pL 1II, fig. 4, p. 66
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in the figured specimen has a volution-height of 28'8 mm. and a thicknest of 2r3
mm., has & relatively higher oral aperture, a lower umbilical wall snd s mewhat
flattor flanks than Hoplites nivalis. Moreover, the ribs are finer and more crowd-
ed and the umbilical tubercleg feebler. Hence the present species is certainly
different from Hoplites nivalis. '

The relationship with Hoplites meocomiensis d’Orb. ¢p. 18 closer. The rather
high volutions and the narrow umbilicus of the Indian fossil recall so clowely
the Europeen species that its identity with the latter still remains porzible,
The European Hoplites neocomiensis, which, notwithstanding pumerous illus-
trations and discussione, is yet far from thoroughly characterised, appears to be
more slender than the Indian fossil and, according to Sarasin’s figures, exhibits
certain diffcrences in the disposition of its suture. A comparison with Sarasin’s
figure shows that the trunk of the first lateral lobe is essentially longer in the
European form than in the Asiatic fossil and that it is narrower above the lateral
branches. Still, these differences are, after all, very slight, and for those who
prefer a wider conception of species direct identification of the Indian form with
the European Hoplites neocomiensis will probably be admitted.

In concideration of the fact that our knowledge of Hoplites neocomiensis is
yet very deficient and that the available fragments are too incomplete to lead
to a sufficiently clear conception of the Asiatic form, we must rest satisfied with
accentuating the close relationship of the two forms and trust to future disco-
veries for a final elucidation of their relationship. Hoplites neocomiensis, as ig
well known, is one of the leading zone fossils of the Valanginian of Europe.

Of the five specimens, two fragments, one of which has been figured, are
from Hundes (Coll. Walker), three further fragments are from Lochambelkichak,
third Stage. \/Mﬁ\ n lan

HopLiTES (NEOCOMITES) NIVALIS, D. Sp.
(PI-t- LXVYVW.™, fig.1 v—,2 —,5"—")

The shell is rather flat with a wide umbilicus, and consists of relatively high
volutions which overlap one another by about one-fourth to one-third of therr
height. The volutions reach their maximum thickness in the vicinity of the um-
bilical wall or a little higher up. The flanks are only slightly arched and descend
with a steep and tall umbilical wall towards the umbilical suture. Towards the
external margin the cross-section is slightly wedge-shaped. The external margin
is broad and flat.

The ribs originate mostly in pairs from the umbilical tubercles. On the body-
chamber about one-half of the ribs bifurcate on the upper part of the flanks,
the other half remaining undivided. Bifurcation of the ribs appears to be rela-
tively more frequent on the chambered portion of the shell. On the inner volu-
tions the ribs are rather fine and strongly curved forward ; on the hody-chamber

Q1
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igmos ibs - lesn ; the nibs are round.

aclipatn r of the gently sigmoidal ribs 8 appnnml_\' - . .

::: :‘irl\- promront, and separated from each other by w -‘:l: :.n:t;:l:nl(: t'lll‘:mb ::d

bilwal tubercles ere remarkably strongly devel(.)ped.. On el wh ido of the broas

apd smooth externel bend the riba torm'matf» in shight tho{ugl d inet tuberel i;
Twoe of the specimens exhibit only indistinct traces o the suture,

served in a third specimen. The first lateral lobe

we completely pre \
momewhit l Y lender terminal branch and two nearly

« » short, broad trunk with a long 8 ! b .
:us: lateral branches. The first lateral saddle 18 subdivided by an oblique ad-

ventitious lobe into u lower exterior and & high'er interior.segmt'ut- 'llihe external
saddle is tolerably broad and cleft by an adventitious lobe into a smaller external
somewhat broader inner portion.

md':‘ho cross-section and costafion recall Hopl. amblygo.nius. Neum.. et .U'h].
(=mnoricus). Nevertheless the two species are by no means identical as is evident
from the much more massive umbilical tubercles and broader 'external band .of
Hopl. amblygonius, the ribs of which moreover bifurcate at various levels,.whlle
in Hopl. mivalis the bifurcation takes place uniformly on the upper po.rtlon of
the flanks. The specific distinctness ot the two forms is rendered still more
obvious from the asymmetrical configuration of the first lateral lobe of Hopl.
amblygonius in contradistinction with the subsymmetrical conforwation of
that lobe in Hopl. nivalis. From Hopl. Frantzi Kilian (=Hopl. Ottmeri Neum.
et Uhlig p.p., Hilsammonitiden, plate XXXV, fig. 1 [non plate XXXIV, fig.
1) Hopl. nivalis is distinguished by its wider umbilicus and more {frequent
bifurcation of the ribs on the upper part of the flanks and by its more copiously
laciniated suture-line. Hoplites neocomiensis d’Orb. sp. has a narrower umbilicus,
a relatively higher cross-section, more densely crowded ribs and much feebler
umbilical tubercles. Hoplites Walkeri differs by its greater thickness, its rounded
cross-section, and more densely crowded ribs. The suture of Hopl. nivalis
agrees in all its essential features with that of Hopl. neocomiensis and Hopl.
Walker:, for which reasons these two speciescan be regarded as its pearest rela-
tives.

Hoplites mivalis is represented by five specimens which exhibit certain slight
differences. The most perfect and more complete specimen, with part of its body-
chamber preserved, has been selected as the type of the
ﬁgu.red. in _plz.;te I.JXXXVIII, fig. 2. The specimen depicted in fig. 1 of the same
plate is distinguished from the .type by ite somewhat greater thickness and a
;:mower -t:x:;rnal bapd. hThe thickness of vc-)lution corresponding to a height of
;},eu::-n‘ Lit o ?:1].. ;113 the cas;hof t;l%e Specimen represented in fig. 1, while in
o grf: . thickni i iItnhm-th te ird Specimen (plate LXXXVII], fig. 5) seems

e type, but its external band is narrower and less

smooth : m this specimen the ribs show a tenden ist a
: g ¢y to persist acroes th 1
band although in a very much reduced condition, i

thick as the second one, but with a somewhat p
specimen is the most completely preserved, but 18

species, and has been

The fourth specimen is as
arrower umbilicus, The fifth
very badly weathered.
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We probably have to deal here with individual variations. Ubforturately off
the specimens are so incompletely and poorly preserved that a final decision «om-

cerning their mutual relationship can only be arrived at until some new snd nvAe
complete materal is avuilable,

All the specimens are from Lochambelkichak, third Btage, « «’+:—- -

HorLiTES (NEOCOMITES) MONTANUS, n. 8p.

(Plate XC, fig~. 1 —- " a—c.)

Dymensions—
Diameter . . . . . . . . . . . . %2 mm.
Width of umbilicus . . . . . . . . . . . 25
Height of last volution . . . . . . . . . . . M2
Thickness of last volution . . . . . . . . . . 25

The shell is rather flat; the volutions overlap one another by about one-
third of their height and have a tall crose-section bevelled off wedge-fashion to-
wards the periphery. The maximum thickness corresponds with the junction of
the slightly arched flanks and the steep nearly perpendicular umbilical wall. The
external margin is fairly broad and flattened.

The ribs originate on the inner portion of the whorls, mostly in pairs, from
distinct umbilical tubrrcles; they bifurcate above the middle of the volution and
terminate on sither side ot the flattened external band in emall conical ventral
tubercles. They have a :light forward inclination and are only feebly sigmoidel.
On the body-chamber a gradual change 'n the ornamentation ir observed : the
more anterior ribs of each fascicle become at first fainter, and finally ceaee to
be connected with the hindmost rib. In its final stage, the orna m2ntation consiets
of somewhat swollen strong ribs which, at about half the height of the flank: or
a little higher, break up into three secondary ribs. Umbilical and external tuber-
cles are slso clearly developed op the body-chamber. _

The septal suture advances forward irom the external to first lateral saddle,
becoming rather decidedly retrograde from the first lateral saddle down to the
umbilical suture. The external saddle is not clearly presewefl; the first lz-ateral
lobe is remarkable for its very broad but short trgnk which 1s prolonged into a
remarkably long terminal branch. Of the tw.'o main-branches the outer is some-
what larger then the Inner one; both are situated -m.early on a level. The first
ateral saddle 13 subdivided by an obhque adventitious lobe into a lower anfi
1smaller outer and a higher and larger inner segment. The second lateral lobe is

much shorter and, owing to the greater development of its outer lateral branch

symmetrical form. .
-333“1'1111;2 ?:ng:hybf the body-chamber is at least three-fourths of a volution ; the

1 in is not preserved. . -
- Izzl;g)mites montanus is ropresented by three specimens of which ome (fig. 3)

differs from the specimen selected as the type (fig. 1) by 1its eomewhat more
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N ' hat gteater number of sub.
strengly isclired ribs and perhaps alo by a romew! "
ﬂin" ride, U;lk ip the thind specimen the subridiary viba are somewhat leas

sewerous at the anterior end. Thess differances are scarcely sufficient to pre.
imeps to the same species.
Mn’"“‘:::.:".:::’. .il:uc‘ilil::i:guinhod from t-h[:(ch.wel_v n:lated .Neoooma'ln neo-
wewnsis owing to the greater number of bmuching-nb%. Whilst in N. neocomien-
s many ot the ribs remain undivided, here all the ribs are bltnn("ht'd and, congo-
q.llh‘.. the pumber of subaidiary ribs is much greater than in .V. neocomiensis.
Purther. the umbilicus is wider than in N. neocomiensis, and the trunk of the
grst lateral lobe is shorter and broader. Moreover, the characters of the body-
chamber with its swollen main-ribs and pumerous branch-ribs prove t-hnt. the
present species is onlyv allied to and not identical with N. neocomiensis. Slml!urly
the greater number of branch-ribs distinguishes N. montanus from N. nivalis, a
further difference residing in the more cuneiform chape and greater relative height
of the cross-section in N. montanus. In N. nivalis tho ribs unite at the umbilical
tabercles even on the body-chamber, while this feature is at least far less frequent
in N. montanus n. sp. The great number of anteriorly curved branch-ribe vividly
recalls Hopl. cryptoceras d’Orb. ; a closer relationship with this species is, how-
ever, precluded by the apparently asymmetrical disposition of the first lateral lobe
in the latter species. Moreover, in Hoplites cryptoceras d’Ord. the flanks are much
fiatter and the ribs are somewhat more strongly curved than in N. montanus.
Neocomsles montanus is from Lochambelkichak, third Stage (Coll. Diener).
' .LL)~\‘_‘?,§ AN fan

Hopurt=s (N--c ITES' INDOMONTANUS, n. sp.
X (Plate XC, figs. 34, b, 7.

. The collection trom the Upper Spiti Shales includes three specimens represent-
Ing a species closely related to Neocomites montanus, but distinguished by its
more crowded and less prominent ribs. The characters of the inner volutions are
wnfortunately imperfectly known ; all that can be ascertained from available rem-
pants and from the impression of the external MATgin on the inner syurf £
the following whorl is that this comparatively greater crowding of the 'baceal0
characterised the inner volutions, The external tubercles are finer tha:l isn 1:?0

an i N, montanus. In

the larger specimens the volutior height is 20 mm., the thickness 21 mm Ti
. The

diameter of the smaller specimen measures approx

Specimens consists
-chamber, the other two
hamber belongs to a full

«f the chambered portion together with
part of the body
are body-chamber fragments. Supposing that the body-c
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grown individual (an uncertain supposition), Neocomales indomontonss mast be
looked upon as a comparatively small apecies.

Although on the basis of the available material a omplete diagnieis » im-
practicable, it is wufliciently precire to allow the spacies to be rexgmesd §
again met with.

Two spocimens are from Lochambelkichak, third 8 Col. Iy
from Hundes (Coll. T. L. Walker). Vufoong .o, e (O Thenen vae

X HorLiTes (NeocowiTes) CALLIPTYCHUS, n. sp.

(Plate LXXXVII, fig. 2 a—c.)
Dimensions :—

Diameter . . . . . . . . . . . . . 6m. m
Width of umbilicus . . . . . . . . . . . 18 .
Height of volution . . . . . . . . . . . 2 .
Thickness of last volution . . . . . . . . . . 19-7 ..

The shell is small, the umbilicus rather narrow. The volutions ovedap by
one-third of their height. At the anterior end which probably belongs alieady
to the body-chamber the cross-eection is elliptical ; the greatest breadth occurs
half way up the slightly arched flanks, and from this region it dimimshes uni-
formly both inwards and outwards. The external margin is slightly flattened,
the umbilical wall slopes obliquely. The inner whorls are proporticnately flatter
and taller than the body-chamber.

The earlier portion of the shell is decorated with fine and rounded ribs; on
the anterior portion of the last whorl the ribs rapidly increase in thickness and
decrease in number. Their mode of development shows considerable varations;
certain ribs extend from the umbilical wall to the external margin without divid-
ing ; others bifurcate half way up the flanks or a little higher o1 lower; otbers
again originate in pairs from umbilical tubercles and either remain simple or els2
bifurcate above the middle of the flanks. In one place three ribs originate from
one umbilical tubercle. On the anterior portion of the last volution some of
the ribs become somewhat thicker and carry small acute tubercles at the point
of bifurcation. All the ribs have a decided sigmoidal curvature and are drawn
forward on the upper part of the flanks. On eitber side of the broad, smooth
external band they terminate in small tubercles. The external band is slightly
sunken along the median line of the chambered portion of tbe shell.

‘The suture-line is invisible except for some indistinct traces.

The rather decided curvature of the ribs, the proportionatelv narrow umbili-
cus and the small size of this species recall to some extent Neocomiles castelle
nensts d’Orb. sp. from the Neocomian of Southern France. The cross-sectiom of
N. calliptychus is, however, lower and more elliptical, its umbilical wall descends
obliquely and not perpendicularly, as it does in Neocomiles castdlanenws and
tubercles are developed on the umbilical wall and to a certain extent o the
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fanks. whilst they are absent | b,
fore that N. colliptychus and N. castellanenss cannot

t in the Franch speoies ; it is unquestionable there-
possiuly represent the sameo

s}iﬂu;(;p“lee calliptychus 1s distingmshed from Hoplifes pc?raplcjsius :)Jh‘h{; ?y its
comewhat wider umbilicus, its more decidedly sig.mm(rlnl ribs, l{ilm-telsi; O(I):ml,:-
\ ad its lower whorls; fiom Hoplites ozygonius Neum. 'et bl i A ¥y
s s al cross-section, the obliquity of 1ts umbilical wall and

its smaller size, its elliptic - o
the development of tubercles on the flanks. Among the sgecies of the Spiti Shales

N. pycnoplychus and N. Walkeri are its nearest allies. The differences arc enu-

; - s
merated in the description of those two spec . . ‘ -
Neocomites calliptychus is represented by one solitary specimen from Lochambel

kichak, third Stage. vt i

S
HopLITES (NEOCOMITES) PYCNOFTYCHUS D. Sp-

(Plate LXXXVI], fig. 1 a—c.)

Dimensions -—

Diameter . . . . . . . . . . . . 56:5mm.
Width of umbilicus . . . . . . . . . . . 188 ,,
Height of 1ast volution . . . . . . . . . . . 24
Thickness of last volution . . . . . . . . . . 172 ,,

Neocomites pycnoptychus is so closely related to N. calliptychus that we may
dispense with a detailed description and content ourselves with a statement of
the differences.

The shell is flatter, the ventral face more rounded than in N. calleptychus.
The ribs generally exhibit a similar courre and arrangement, but they are finer
and more numerous. On the umbilical wall the tubercle-like swellings are feebler
and fewer, they are entirely absent from tbe flanks, and on the external margin
the rib-terminations consist only of slight acute small swellings, while in N. cal-
liptychus they are developed into distinet round tubercles. The external band is
comparatively broad as in N. calliptychus, and on the chambered portion of the
shell it is slightly sunken along the mesal line. On the anterior part of the last
whorl the external band becomes slightly convex and the mbs show a tendency
to continue across it, a feature not observed in N. calliptychus, at least not to
the same extent.

'I.'he suture is unfortunately s?i]l more indistinet than in N. calliptychus. The
afxtenf)r portion of the last volution, on which the ribs assume & more decidedly
o e iy, v

Small specimens of Neocomite . a'm overable n i
blance to N. pycnoptychus; their fmoizzgoi:ws I‘lIeum. " Ubl bear a greet resem-

g precluded by the closer setting of the

nbs, the elliptical cross-secti d . i
mites pyenoplychus. lon and the obliquity of the umbilical wall i Neoco-
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The species is represented by one solitary imen from Lochambelkichak
third Stage. [ ’ e . |

HorLiTES (NEOCOMITES) WALKERI, 0. 8p.

(Plate LXXXVI, figs. 1 a—c, 2 a, b, Plate LXXXVII, fig. 34, b.)

Dimensions :—
Diameter . . 84 mm.
Width of umbilious. . . . . . . . ' 28
Height of volution . . . . . . . . 348 mm. 3‘2; mm.
(measured on the ribs). (measured on the
. median band).
Thickness of last volution (approximately) . . . 32 mm. 30-5 mm.
(measured from rib  (messured across the inter-
to rib). costal spaces).

The shell of this species issimilar in shape to that of Neocomites callypty-
chus, but distinctly thicker and more rounded along the external margm. The
cross-section bas a broad elliptical shape at the anterior end of the last whorl,
the external margin being gently rounded ard the umbilical wall curved snd
sloping rather steeply. At the posterior end of the last whorl and probably also
in the inner whorls, which are unfortunately not preserved, the flanks and the
ventral face are somewhat more decidedly flattened and the cross-section has a
more rounded-oblong chape.

The ribs are of the same character, generally speaking as in N. calliptychus ;
but they are somewhat less curved, rather prominent and at the same time not
so densely crowded on the anterior portion of the last whorl as in N. callipty-
chus. The umbilical tubercles are well developed ; on internal casts they cobsti-
tute blunt flattish swellings which when the shell is preserved are prolonged into
rather long spines. Each umbilical tubercle sends forth either two or, in two
of the specimens, frequently three ribs, some of which remain simple, while the
remainder bifurcate above the middle of the flanks. In one place the shell is
more deeply excavated between two ribs after the msnner of a constriction.
The external band is rather broad and forms a shallow depression on the
posterior portion of the last whorl; further forward this groove becomes less
distinct. The tubercles on either side of the external band are rot strongly devel-
oped and appear only as thickenings of the rib-terminations. The suture is pre-
served oply in one specimen whose reference to N. Walkeri is[rather doubtful.
Moreover, in consequence of the weathered condition of the foseil, one can only
distinguish the rough outlines of the suture. The first latersl lobe is somewhat
longer than the external lobe ; its trunk is rather broad, and the lateral branches
are subsymmetrically disposed. The externsl saddle is not very broad and is
subsymmetrically bisected by an adventitious lobe. The first lateral saddle is
more slender than the external saddle spd stards onmly little higher. It & sub-

divided by an adventitious lobe into a lower outer and a higher inner portion.
x
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In three specimens whose size can be gathered from the three illustrations,
the anterior end of the last whorl already belongs to the bod.v-.clmmbel“, from
which it follows that Neocomites Walkeri, like the allied Neoco'mztes.callzptychus
and  Nevcomites pycnoptychus, is a species of relatively small dimencions, though
somewhat larger than the two species just mentioned. N

We have referred to Neocomites Walker: five specimens which do not agree
in every respect. Thc one represented in fig. 1 of plate LXXXVI has more
crowded ribs and more massive umbilical tubercles; not unfrequently three r.1bs
originate from one umbilical tubercle.; on the posterior 'part ot the I.ast volution
traces of lateral tubercles are indicated -and the anterior part has its external
band even and smooth. The second specimen (fig. 2, plate LXXXVI) includes
the commencement of a body-chamber ; it exhibits the same type of ornamenta-
tion as the first ; the ribs, however, are somewhat finer and the umbilical tuber-
cles famter. In the third specimen (fig. 3, plate LXXXVII) the ribs are less
crowded, and not more than two originate from each umbilical tubercle. The ex_
ternal band on the anterior portion of the last whorl is less distinct apd the ribs
exhibit a tendency to cross the external margin in a reduced condition, forming
a shallow arch. The ribs of the fourth specimen are less distinctly curved. The
specmmens exhibit therefore a series of differences which, with better material,
may pecessitate their separation into two or even three separate species. The
material at present available is too insufficient for establishing definitely this
separation.

~Neocomites Walkert is distinguished from Neocomites calliptychus by its greater
thickness, the closer anterior crowding and less decided sigmoidal curvature of
its ribs, its feebler ventral and stronger umbilical tubercles.

.Of the specimens described, four are from Lochambelkichak, third Stage
(Coll. Diener), and one from Hundes (Coll. Walker). ",/

Horrites (NEocoMiTEs) aff. WALKERI, p. sp.
(Plate LXXXVII, fig. 4 a—d.)

The majority of species closely related to Neocomates calliptychus are. of
rather small size; but the form now to be described must have reached con-
siderable dimensions, as the fragment preserved although completely chambered
has a volution height of no less than 41 mm., the corresponding thickness being
36 mm. The cross-section has a rounded-rectangular or elliptical shape ; the
ﬁank:; e(;u-e f;irly hﬁat at about half their height and pass gradually into’ the
roun and rather steep umbilical wall o 1
ropnced and rathar mﬁrgin_ I on the one side and on the other

The ribs show the same disposition as in ¥, Walkeri ; on the internal cast
they are ra.lther broad and rounded, and feebly projecting, certain ribs Bis
more prominent than others. The stronger ribs swell into tubercles etﬁg
umbilical wall. At ope place the shell isI_Adeeply,. furrowed between two su:crelas;si\,'ee
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:-bs after t‘he lfmnnex: of a constriction. On the external margin the ribw form
slight swellings ; they pass in a shallow arch acrogs the external marg
are reduced along the median zone or ohscured. o sud

The.most characteristic feature of the suture is the broad and low trunk
of the first lateral lobe. The trunk is continued into u long, slender, rath
copiously.rargiﬁed terminal branch. The two lateral branches 'are 'onl“"sli;ht‘r .
different in size and branch off nearly at the same level. The sec:;;qd la.tpr:;
lobe is: much shorter, and the stronger development of its outer lateral bra;wh
gives it an asymmetrical configuration. On the umbilical wall one observ;s
three slender oblique auxiliary lobes, the points of which scarcelv reach as l(,;
down as the points of the second lateral lobe. The external s.addle 15 broad
and subdivided by a long and slender adventitious lobe into two nearlv equal
portions.  The first lateral saddle is conspicuously more slender and more pro-
fusely laciniated; it reaches higher up and is cut into by an obliquely dis-
posed adventitious lobe.

The connection of the present species with the group of Neocomites callip'y-
chus and N. Walker: 1s distinctly established by the thickness of the shell, the
convexity of its ventral face and the type of ornamentation. Within the limits
of the group it evidently comes nearest to N. Walkeri, without, apparently,
being identical with it. The ribs are more rounded and partly obsolete, the
shell is much flatter and much larger. Owing to the insufficiency of the
material and the great difference in size of the specimens available for com-
parison no definite conclusion can be arrived at concerning the specific independ-
ence of the present form. The suture-line being distinctly preserved, we have
deemed it advisable to figure it and describe it in greater detail (plate LXXXVTI,
fig. 4d). :

ba b t

Locality.—Hundes (Coll. Walker). Yoo é A b

>< Horrites (NEocoMITES) NIKITINI, n. sp.
(Plate LVIII, fig. 6a, b.)

Dimensions :—
Diameter . . 78 mm.
Width of umbilicus .33
Height of last volution . . . . . . . . . . . .24 g
. 225,

Thickness of last volution (measured at the ribs)

This form is unfortunately also represented by only ome incomplete speci-
men, yet it exhibits such characteristic features that we do not hesitate to
establish it as the type of a new species. .

The specimen includes only the body-whorl, the chambered portion of the
shell not having been preserved. At the commencement of the body-whorl
the flanks are nearly flat, the external margin broad and flat, so that the cross-

section assumes almost a rectangular form. The volution-height is here 21°5 mm,
RS
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o thickness 18 mm. Further forward the flanks gradually assume a slight
curvatuse. the cruss-section at the upper part of the flanks becomes some.

wder. the external margin less vomplanate. .
'h.n:nrit: are rather well marked off from each other; they are not promi.

seat and exhibit a sigmoidal curvature. They start on Fhe umbilical wall p.artly
simglv. partly in paira, their origin in the latter case being from s-mn.ll pointed
toberelrs.  Op the posterior portion of the body.chamber the majority of the
ribs bifurcate ; an the anterior part bifurcation is less .frequent. On the flanks
two of the ribs show alight swellings only jJust perceptible. Thc? external band
» brvad and smooth and rather deeply excavated ob the posterior part of the
budy-chamber where the external tubercles are distinctly developed. At the
anterior end of the body-whorl the external margin is slightly convex or at any
rate not excavated, the ribs crossing it in the shape of shallow arches, becoming
greatly reduced along the median zone, although still recognisable.

The margin of the oral aperture is partly preserved; it is produced on the
sides ‘D the shape of a lappet with a broad base. The ribs become much re.
duced behind the oral apeiture. The oral aperture becomes expanded at the
margins which diverge outwards,

The species above described is related to N. calliptychus, but is distinguished
by its flatter flanks, its weaker tubercles, wider-spaced ornamentation, and
parrower umbilicus.

One epecimen is from Lochambelkichak, third Stage. Two other, very  in-
completely preserved epecimens irom Lochambelkichak, third Stage, are closely
allied to the present species, but differ from it owing to their less numerous and
less strovgly curved ribe. We enumermate them as Neocor:zites aff. Niksitins,

v b~ .,4‘_

HorLrTes (NEOCOMITES) ODONTODISCUS, . sp.
(Plate LXXXV, figs. 1 a—c¢,2a— , 3 q, b.)

\ 'l.'he ahell- i8 discoidal and possesses flatter and taller whorls thap any other
Hoplu.a species .ﬁom the Spiti Fauna. At a diameter of about 81 mm. the
n.mbihc.al width is about 24 mm., the maximum thickness 2] -8 mm., the volu-
ton-height 335 mm. The maximym width of the cross-section comncides with
the lower part of the roundish-flat flanks; from this region the width de-
creases more gradually towards the umbilical wall than towards the external

! Neumayr and Uhlig, Hilsammonitiden, p- 41.
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is fringed on either side by a highly ornamental series of acute mmall tuberrieg
which are elongated in a spiral direction transverse to the coures of the ribs,

In one f’f the specimens (plate LXXXYV, fig. 2 a) the innermost of the pa
served volutions exhibits fine filiform ribs which originate singly at the unbi'nd

suture and bifurcate at about half their height. On the succeeding volution ome

can already detect some small tubercles along the umbilical wall, the tubercles

giving rise to eingle ribe or to pairs of ribs which exhibit a slight sigmoidal cur-
Vﬂ.tul'e- About hﬂu-way_up thg flanks or a little below, the ribs which sre still
ﬁhfor'm undergo bifurcation. On the following third volution the ribs becoms
peculiarly broadb- rounded ; they mostly originate simgly from rounded umbilical
tubefc-les and blfurca‘t.e sbout half-way up the flabnks. Only a few of the
umblllca.l tubercles give origin to a pair of ribs of which the foremost one re-
mains simple, while the posterior one is bifurcate. The intervals between the
rib&? are broad and flat and well marked off from the ribs. All the ribs become
a little broader towards the external margin and terminate in the small ven.
tral tubercles already referred to. )

The suture advances elightly forward from the external margin towards the
first lateral saddle, falling back from this point towards the umbilicvs. The ex-
ternal saddle is rather broad snd is bisected by an adventitious lobe into two
nearly equal segments. The first laterel saddle ir divided by a somewhat ob-
liquely disposed adventitious lobe into a lower outer and a somewhat higher
inner segment and 1s greatly constricted at its base in consequence of the close
approach of the lateral branches of the two lateral lobes. The first lateral lobe
has a rather broad trunk and very long slender branches; the second lateral
lobe reaches with its apex close to the level of the inner lateral branch of the
first lateral lobe and has a somewhat asymmetrical configuration in consequence
of the stronger development of its outer lateral branch. Between the first
lateral saddle and the umbilical suture are three small oblique auxiliary lobes,
the last of which reaches down approximately to the level of the apex of the
first lateral lobe.

This species is represented by four, or perhaps five, epecimens, none of which
is larger than those figured. Since four of them exhibit the commencement of
the body-chamber, we may infer that they are full-grown. One of these speci-
mens (plate LXXXV, fig. 2) deviates from the fragment selected as type (fig. 1
of the same plate) by its relatively lower volutions (the volution-height being 29
mm., for a thickness of 21 mm.) and somewhat more massive sculpture. The
difference appears, however, too insignificant to establish any specific distinction.
Another body-chamber fragment has somewhat broader and flatter ribs. Whether
this fragment represents a distinct species can only be decided when we are able
to dispose of more abundant material. .

Neocomites odontodiscus together with some allied species appears to comsti
tute a small but sharply defined group. The characters of the external margm
the flat ribs and the disposition of the small ventral tubercles recall Hoplixks
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emblygonsus ; but this species is much larger and has more doeply divided ribs;
the transition from fliform into coarser ribs takes place more gf'“d““”."v and
there are considerable differences in the cross-section and especially in the suture,

The Silesian variety of Neocomites neocomiensis Appears to sta.nd.nea'rel.'. f(.)r it
has fat ribs similar to thoso of Neocomites odemtodiscus . but it is dlstmgu.labed
by its parrower umbilicus, its narrower and less sharply nmr.k-cd off costal inter-
stices, the greater number of forked ribs and b-:(lm(!\\'llflt. differently c'onstructed
lobes. The general facies of ]\'c'ut'(mfih'.\' adontodiscus vlv_l.d])' recalls .‘5’91‘6"008708
transgrediens  Steuer from the Tithonian of Ar.ro}'-o Alberjﬂlo (Argen-tme). ‘ .BOth
species have a similar oross-rection, show a similar rap'ld pas§age 1‘rom filiform
to broad ribs and similar small ventral tubercles on cither side o.i.thfa Darrow
external margin. There can be. however, no .ques?l(m about sPec.Jﬁc identity ;
for the outermost whorl of Steucroceras transgrediens 1§ .ornumoyted with ribs, most
of which are simple. instead of forked, and they origimate smgly at the umbilj.
cal suture, there being no tubercles. Moreover, the suture differs, the saddles
especially being much broader. In the introduction to the genus we-ha_ve al_
ready remarked that Steueroceras transgrediens cannot be admitted within the
limits of Hoplites in the general sense, much less can it be regarded as a Neo-
comstes. The resemblance in general appearance between Steuerocerus {trans-
grediens and Neocomiles odontodiscus is therefore not due to apy close relation-
ship but is merely a case of superficiel mimicry dueto an accidentsl convergence
Ir the mode of ornamentation.

Neocomites odontodiscus is represented by specimens from the following

localities :—
Lochambelkichak, third Stage, 4 specimens; » .
South of Ting Jung La, Hundes, 1 specimen. s 0

HorLiTEs (NEOCOMITES) n. sp- ind. aff. oponTODISCUS, n. sp-
(Plate LXXXV, fig. 5a—d.)

A small fragment of a body-chamber from Lochambelkichak, third Stage,
indicates the existence of a species closely allied to Neocomites odontodiscus,
thpugh not specifically identical. The inner volution is ornamented with crowded
ﬁhform ribs terminating in slight Protuberances on either side of the compara-
tively broad external margin.  The body-chamber carries flat convex ribs similar
to t.h‘ose of Neocomites odontodiscus originating likewise from swellings at the
umbilical suture, but they do not exhibit 80 pronounced a sigmoidal curvature
a-nd they m?stly split up into three branch-ribs, At the origin, of the secondal'j'
rl.bs .t-be ma¥n-nbs become remarkably flat ang expanded, just like those of the
Bilesian variety of -Neocomites neocomiensis. The external margin exhibits the
:::Decr(;l::acct:rs as 1n.N. odcmtodiscjus ;s but the flanks are somewhat flatter, and

section has its greatest width closer to the umbilical wall. The latter
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1s nearly perpendicular, and is lower than in the case of N, odantodizens. The

suture-line is unknown. Evidently this fragment Tepresents a separste rew

species, the characterisation of which is too deficient to allow the creation of a
separate specific name.

HopriTes (NEOCOMITES) n. sp. ind. aff. opoxTopISCUs, n. sp.
(Plate LXXXV, fig. 4.)

We find it necessary to describe yet another bodv-chamber fragment from
Lochambelkichak, third Stage, notwithstanding its imperfect condition, because
it helps to form some idea of the very peculiar appearance assumed by the larger-
sized forms belonging to the group of Neocomites odontodiscus and therefore hc:-\p:-;
to give a more complete picture of that group. The fragmentary whorl bas a
height of 44 mm., a breadth of 26 mm. measured between the ribs. The ven-
tral face shows the same character as N. odontodiscus with however the ridge-
like swelling along the median line still more distinct. The external tubercles
are not very large, but they combine to form a sharply defined ridge-hke longi-
tudinal swelling ; the umbilical tubercles are only feebly developed. The most
characteristic features are the flat plait-like ribs and the broad well-defined
intervals between them. At one place, one of the main-ribs divides into three
subsidiary ribs, the middle one of which 1s cut into by a shallow longitudinal
groove.

The specimen above described can hardly be regarded as representing the
full-grown stage of N. odontodiscus, because four specimens of the latter species
are provided with body-chambers when only of a much smaller size, so that we
may well suppose that these body-chambers indicate the full-grown stage of N.
odontodiscus and that this species is one of comparatively small size. The spea-
men described above belongs probably to a larger species whose chambered whorks
are still unknown.

HopLiTEs (NEOCOMITES), n. sp. ind.

(Plate LXXXV, fig. 6 a, b.)

A small fragment of a body-whorl, with narrow, smooth ventral face and
slightly rounded flanks represents a further species of Neocomztes The cross-
section may be described as tall-elliptical, with its greatest width at the middle
of the flanks. Four rtather narrow ribs inclined forward are preserved; they
form tubercles on the ventral margin, and are separated from each other by
exceedingly broad intervals. The ribs grow somf-,what broader 1‘n an. outwa'nd
direction ; one of them is cut into by a longitudinal groove, as if this portien

of the rib had its origin in two branch-ribs coalescing into aj single external
tubercle. The inner volutions and the suture are unknown.
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We should bave left!this specimen unnotic'ed, were it not f:ha.t :]; b;ars un.
mistakable resemblance to Hoplstes Burckhardti! .Mayer-E)"ma.r o:ll: : :h uzsslc.
Cretaceous passage beds of Rio Agrio in Argentine. It is tru: ha : gen;
tinian species bas much thicker and lower wh_orls;mc_>reover, 1t shows ra(;)es 0
intercalary ribs whioh are wanting in the Ind.mn .fossx} so that there can be no
uestion of a relationship amounting to specific identity. On .the whole, how-
. the resemblance is striking. The flat ribs and the broad intercostal spaces

er, . . «
o nnect the fragment described above with the group of Neocomites

apparently co
odontodssous. .
Locality.—Locha mbelkichak, third Stage.

HopuiTEs (NEOCcOoMITES) THEODORII, Opp.

(Plate LXXXIX, figs. 1 a—d, 2a,b.)

Ammonites Theodorii, Oppel: Palaontol, Mitteil., 1863, p. 280, pl. 78, fig. 3 a—¢; pl. 83, fig. 2 o, b,

Non Odontoceras Theodorii, Steuer : Argent. Jura-Ablagerungen, pl. XX, figs. 7,5, p. 48.

The following description is mainly based on the very same beautiful speci-
men of a body-chamber upon which Oppel established his species. The fact
that Oppel’s illustration is not quite correct has made it necessary to refigure
the specimen.

The specimen attains a diameter of at least 130 mm. Oppel quotes the
following dimensions corresponding to a diameter of 120 mm.: width of umbili-
cus 47 mm.,’ height of last volution above the umbilical suture 42 mm., thick-
pess 32 mm. According to our own measurements, at a point where the dia-
meter is 65 mm., the umbilical width is 21'8 mm., the beight of the volution,
measured above the umbilical suture, is 26 mm., the thickness approximately 19
mm. It follows from a comparison of these numbers that the ratio of height
to thickness of the whorl undergoes very little change during the growth of the
individual, but that the umbilicus 1s considerably wider at the full-grown stage.

The volutions of the discoid shell overlap by something more than one-third ;
the flanks are rather flat on the lower and middle regions, but become rounded
towards the periphery and approach each other in a wedge-like fashion. The
cuneate form of the cross-section is especially distinct on the body-chamber. The
umbilical wall has a rather steep slope; the external margin is comparatively

narrow, being flattened when the shell is immature and becoming slightly con-
vex on the body-chamber.

1 Paldontographica, Vol. 50, pl- X, figs. 17—20, p. 6l. Steuer and Burokhardt suggest Hoplites peror-.
natus Retoweki as the form closest related to Hoplites Burckhardti. This view is ovidently incorrect, for
Hoplites perommatus is a form with umbilical and lateral tubercles and long external spines, suggesting a.
closer relationship with Hoplites hezagonus, while Hoplites Burckhardli has neither umbilical nor latoral tuber..
cles and its external margin only bears slight tubercles instead of spines.

2 The umbilical width of the fragment corresponding to a diameter of 120 mm. is only appreximately
determinable ; 1 should put it down as something like 45 mm. at the outside.
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Throughout the entire shell as far
filiform to ridge-like.

261

as it is preserved. the ribs

are sharply
rt of the flanks they assum '

inclination or a slight Qn tlndc PPer pa e a forward
mn o a shight sigmoid curvature. Some of . -
the majority bifurcate half way up the fla o them remain undivided, hut

¢ : nks. On the umbilical wall the rit
originate partly smgly, artly in fasci (] . d. e nbs
the umbilice]l mall partly scicles of two, Slight swellings situated on

independent ribs are intercalated between successive paired ribs. On the bhod

chamber the formation of fascicles becomes obsolete, and the orhamentation O'( y-
sists only of an alternation of simple and forked ribs. The thickening ofcfll)le
ribs on the umbilical wall is also less pronounced at this stage. Dur;inn the
early and intermediate stages of growth the rib-terminations constitute &;inct
small round tubercles on either side of the narrow external furrow. With in-
creasing size the furrow grows indistinct and the swollen rib-t

. erminations join
with one another across the external margin.

. e an On internal casts the junction of
rib-terminations assumes the shape of a very shallow arch; but where the shell

is preserved the thickened portions of the rib ends are deflected forward to such
an extent that they assume a pronounced oblique disposition.

The suture is not preserved.

Certain peculiarities of Ammonites Theodorii, especially the characters of the
ventral face, induced Oppel to express the opinion that Ammonites Theodorii
should be associated with Ammonites Duncani from the Kelloway Beds, and this
view was partly shared by Neumayr, as already remarked by us in the descrip -
tion of Hoplites Cautleyi. A more intimate acquaintance with the numerous
species of Hoplites from the Spiti Shalestaken in conjunction with the configur-
ation of the suture-line of the closely allied Neocomites indicus leaves no room
for any doubt about the Hoplites nature of the present form. Owing to the
peculiar structure of the ventral face and the sharp perisphinctoid ribs Hoplites
Theodoriv occupies a somewbat isolated position. Among European species, Neo-
comites perisphinctoides Uhlig from the Valanginian of the Carpathian mountains
of Silesia is perhaps its nearest relative. The sharp filiform ribs, the slight
swellings at the umbilical suture, the occurrence of rib-bundles speak in favour
of this connection. Only the ribs of Neocomites Theodoriv are inclined forward
while in Neocomites perisphinctoides they are more filiform. The point of bifur-
cation shows less of a tendency to form swellings in Neocomaites perisphinctoides,
and moreover there exist slight constrictions, features not observable in Neo-
comites Theodorii. Whether the external margin of large-sized specimens of
Neocomites perisphinctoides becomes similar to that of Neocomates T'heodorii. 1s
uncertain, but the differences enumerated above are sufficient to establish specific
distinctness, though with a certain degree of relationship.- o

The thread-like form of the ribs and their forward inclination in the upper
part of the volution recall Hoplites rarefurcatus Pictet; but the laf:f:er form lacks
the rib-bundles as well as the swellings of the ribs on the umbilical wall; the

N
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od. and the upper part of the volutions dues not oxhibit the

rbe are more crowd . :
nea ' ’ ites Theodori.
puss-soction observed in Neocomiles 1 ! - .
cu \\:'u:':‘h-u reforred to Hoplites Theodorss a 8pecics from thz Tntl:.or:mn :f t'he
§ :"w 'This identification is incorrect. The ribs of the Argen mu:t P;eifs
' ) . . . ‘ 0
h mu) umbilical tubercles, their sigmoidal curvature on the upper pt o
ave

rouped 1nto fascicles at the um.
"f’%“m‘" o ;;;)llﬁxgﬁuzll(it tsl:)talie::';fntl)(\):idir. fhe umbilical wall not so de-
b“h“l e qmum thickness 18 situated near the middle of the whorls, the
oo, t_h“ :D “.\ers only slightly towards the external margin. Odontf)'ceras T heo-
om?-s:cttml‘lr ',:pevident-ly not closely allied with Neocomules T heodorti Oppel sp.
g;:i'h;l;u;lso Hoplites cf. Theodorii Burckhar('itf differs spec;ﬁlc){\:ly fr:;n Nf,g_
comites Theodorsi Oppel sp., since the Argentinian form ex 1;31 skileldter nb.
fascicles nor tubercles on the umbilical \qu: H. ci. 'T heodo.ru Turc 131-3 ¢ Pr; .
ably belongs to the group of Hoplates (Be;-r'zase?la) pr'{l-asensts. lc‘lue r;}) dlonsdlp-
pos:sibly exists with another species of Hoplites which Steuer described undex

me of Odontoceras fallaz. . L
me pel’s original specimen of N. Theodorii is from Laptal in Ngari Khorsum.

Oppe)
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HorLiTES (NEOCOMITES) INDICUS, I. SP.
(Platg LXXXIX, fig. 3 a, b, fig.4a,b ¢, fig.5a, b; fig. 6.)

This species includes several small and imperfect spec mens w ich, al'hou'g'
not completely agreeing with one another, are yet distinguished' from Neocomates
Theodorii by certain common characteristics. In contradistinction to the large
size of Neocomites Theodori, Neocomites indicus appears to be a form of small
dimensions, for three of the small specimens bave a body-chamber. The relative
dimensions closely agree nevertheless with those of Neocomites Theodorii. The
specimen figured in plate 89, fig. 3, has a diameter of 53 mm., an umbilical
width of 15°7 mm. ; the height of its last volution is 21 mm., its thickness 21
mm. A second specimen also provided with its body-chamber, measures 70 mm.
in diameter with an umbilical width of 24 mm., a thickness of 20 mm. and &
volution-height of 26 mm.

The shape of the shell shows no essential difference from that of Neocomites
Theodorii. In one of the specimens the ventral edge is still narrower, and thé
wedge-like shape of the cross-section still more pronounced.

The sculpture deviates from that of Neocomites Theodorii in the following
points : the ribs are somewhat more strongly curved forward ;they are somewhat
coarser and more frequently united into bundles on the umbijical wall. The
number of single ribs between each two rib-bundles is one, or at most two;
sometimes two rib-bundles follow one another in immediate succession. The
external margin is richly decorated ; the furrow is deep and very narrow so that

the ribe almost meet at an angle. The rib terminations are obliquely truncate

1 C, Burckhaidt, Beitrage zur kenntniss der Jura und Kreideformation der Cordillere. Palaconiographica,
Samtgart Vol L, 1903, p 870 pl. X, figs. 21, 22.
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and only very slightly swollen. In the largest of the body-chamber specimens
the furrow becomes gradually obliterated and the ribs unite across the

either. in an arch or almost at a sharp angle. A third specimen, which other-
wise 18 fqmtc similar, exhibits the same obliquely transverse junction of the ribe
which gives such a peculiar appearance to Neocomites Theodors,

The suture is indistinctly preserved in only one small fragment. It approxi-
mately corresponds with that of Sarasinella varians. The external saddle is rather

broad and subdivided by a narrow, somewbat obliquely disposed secondary lobe.

The first lateral lobe has a short and broad trunk, and is moderately ramified.
Neocomites neocomiensis d’Orb,

253

marga

: 8p., amongst European species, recalls at
first sight the present form. A closer Inspection, however, reveals differences

which precluae any very close connection. The ribs of Neocomites neocomiensis
are distinctly sigmoidal; at first they curve backwards above the middle of the
flanks and it is only above that level that they bend forward, whilst the most
distinctive feature in the disposition of the ribs in the present species is their
persistent forward inclination. Moreover, the external margin is differently con-
structed : whilst the external margin of Neocomites meocomiensis is ratber broad
and, as appears from the Silesian specimens, smooth even amongst individuals
of considerable size, the ventral margin of Neocomites indicus is exceedingly
narrow and the tendency of the ribs to pass right across the median band is
already established at an early stage. The rib-sculpture vividly recalls a species
from the Kimmeridgian (?) of Gorodischte on the Volga described by Pavlow!
under the name of Hoplites amblygonius Neum. et Uhblig, which, however, is not
identical with the latter species and which therefore we shall designate as Hop-
lites wvolgensis nobis. The ribs of Hoplites volgensis exhibit likewise an anterior
sigmoidal curvature though they are not sickle-shaped, while on the external
margin they meet at an acute angle as in Neacomites indicus. To all appearance
the relationship is very close. Pavlow states that the suture agrees exactly
with that of Hoplites amblygonius. If that should be the case the -rel?.tionship
between Neocomites indicus and Hoplites volgensis would not be so intimate as
we bave supposed ; for the suture of Neocomites indicus does not s}_Jow that pe-
culiarly asymmetrical configuration of the first lateral lobe whlc.h'ls so charac-
teristic of Neocomites amblygonius. Unfortunately Pavlow has not 1llustrated the
suture so that we are unable to test his statement. In.any case tl.lere can be
no question of specific identity between Hoplites .volgenszs and Hoplites m.dwus s
for Hoplites volgensis lacks the wedge-like attenuation of the external margin and
the tuberculate rib-terminations on either side of the mesal groove.

Neocomites indicus is represented by five specimens, two of which are flfqm
Lochambelkichak, third Stage, and the remaining three from Hundes. . .c..y.

MACROCEPHALITES, Sutner, SIMBIRSKITES, Paviow, KOSSMATIA,

D. gen.

The Macrocephalites group of the Spiti Shales desgrves our specia! attentiop
from a stratigraphical as well as from a palzontological point of view. It is

. . ., Vol V,18 . 83, pL IL &g &
1 Los Ammopitides de la zone & Aspid. acanthicum, Mem. Com. Géol., Vo 836, p P . :‘8

-
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o vtable that this group is so scantily represented in the avail-
all she o mem ::t::')htntllxl:;:n-l:(’:l: :::l::lt be therefore somewhat lacking in the
destrable degree of precision, and woupd be still more uncertain, without the
eveellent guidance afforded to us by Waagen's st-a.nulur.d work on‘the .Fuuna. of
Kachh.  Not only did Waagen ascertain t.l'u‘ relationship of the Callovian forms
of Macrwephalites with those of the Oxfordian, b“.t he wu? 'ul.suluble toicompnre
the members of the Macrocephalites group found 1n t,he.bpltl Shales with those
from Kachh, and hence his opinion carries S“’“t ."“th(mt)’- _

The ** Macrocephali,” which in conformity “'ltlf t_h“' \'le\.\'s'thcn prevalent
gists, were included within the limits of the com-
prehensive genus Stephanoceras, were dividgd by Waagen i{‘_t" two groups—the
Macrocephali rectecostati and the Macrocephali curvicostatr. }\ ith the latter group
he also united one isolated form, Stephanoceras cucydum., Waagen.! The x‘llacro-
cephali recti exactly correspond to the genus IlIacTocephalctes a8 defined by Sl.ltner.
As to the Macrocephali curvicostati, 1 firmly belicve that they should be linked
together with the genus Simbirskites from the Lower Cretaceous.and that the
generic name Simbirskites should be extended from the geologically younger
forms so as to include also the older Macrocephali curvicostati.  The 1solated
form Stephanoceras eucyclum Waagen is related to a group which up to the pre-
sent has been treated as a subdivision of Perisphinctes, namely, the group of
Perisphinctes tenuistriatus Gray and Perisphinctes Richters Oppel. For this group
I propose the new generic name KossMATIA.

The genus Macrocephalites, that is, the Macrocephali Rectecostatr, is represented
in the Fauna of the Spiti Shales by only three badly preserved and incompletely
known species—Macrocephalites cf. Maya Sowerby sp., M. Waagent n. sp. and
M. Kuchins n. sp.

The ornamentation, especially in the two latter species, so strongly recalls
that of Ammonites macrocephalus that one easily realises why F. Stoliczka? was
led to identify them with the Oxfordian Ammonites macrocephalus. Waagen,
however, was able to prove that the Macrocephalites forms of the Oxford stage
differ from those of the Kellaway by a character common to all of them: in
the Oxfordian species, the septa are invariably deflected forward on the lower
part of the flanks, the suture forming a very decided arch between the first
lateral saddle and the umbilical suture.3

This character is exhibited by all three species from the Spiti Shales, and
there remains therefore no doubt that they are not of Callovian age, but that
they belong to the geologically younger types such as characterise the Oxfordian

able ¢ llcnons.

amongst systematio paleontolo

1 Jurasic Cephalopoda of Cutch, pp. 107 and 108,

t Mem. Geol. Survey of India, Calcutta, 1866, Vol. V, p. 95.

3 It .i- -wall known that in many Ammonoids the septa aro radially disposed, as for instance in Phyllo-
ceras, Aslieris and many others, The terminations of the eaddle are, in this case, disposed approxi-
matoly along s radivs, In other groups, the septa are radially disposed only as far as the first
latersl saddle or are even slightly oblique forward while from the first lateral saddle to the umbilical suture
the course becomes mﬁ’og'nde. aod lags behind the radius, constituting & pendent lobe ' (herabhangende
l:’::) A, Paviow applies the term *‘ inverselobate "’ (from P, $nverselobatus Neum-Uhlig) to this type of
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stage.  The stratigraphical position of t
cluding chapter of this Memoir,
The species of Muacrocephalites from the Spiti Sh

re]:y..tionship with any of those hitherto known fro
chailles” of the Jura Mountains!

Czenstochau.2  Evep amongst the
there are none that bear

It is not possible,
worthy conclusions,

hese forms will be discussed in the ‘o

ales do not exhibit any close
. m the European ** Terrain &
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: Oxfordian forms from German Eagt Africa?
any striking resemblance to the Himalayan 8p -
however, to make use of these facts asthe basis
not only by reason of the scantiness of the mate
t also because the Jurassics of East Africa are ve

ecles,

of trust-
ral from
pletely known. v neem
Waagen’s group of Macroce

phali curvicostats is characterised by r 1
are deflected forward on the ’ et

external margin where they form an anteriorly
convex arch. The group consists of a number of species, some of which are

of Bathoniar% and Cal.lovian age, while the remainder belong to the Oxfordian.
A more detailed examination leads to the conclusion that Macrocephalites dimerus
Waagen sp., M. subcompressus Waagen, M. magnumbilicatus Waagen sp., and
M. subtrapezinus Waagen sp. are closely connected with the Macrocephali recte-
costaty, and that, in these four specles, the characteristic features of the Maceroce-
phali curvicostati are not nearly so distinct as amongst the geologically younger
representatives of the latter group, such as Macrocephalites nepaulensis Gray sp.,
M. opis Waagen sp., and M. fissus Waagen sp. In these species the ribs are
more decidedly deflected forward on the external margin, and the latter is nar-
rower, the cross-section being externally more wedge-shaped.

Now these features are precisely those which characterise Simbirskites as
defined by Pavlow, a genus chiefly found in the Lower Cretaceous. This is evi-
dent from a glance at the numerous figures illustrating this genus, principally
in the works of Lahusen, Weerth, Pavlow, A. v. Koenen, Bogoslowsky.

It must be admitted that the characteristic features of Simbirskites are more
strikingly developed in some forms from the Lower Cretaceous than in the Mac-
rocephali curvicostatr from the Jurassics of Kachh and the Spiti Shales.

Thus amongst some of the Lower Cretaceous forms of Simbirskites the ribs
are more decidedly deflected forward along the external margin, and there is a
larger number of subsidiary ribs; the wedge shape of the upper part of the cross-
section may be more pronounced and the ribs may be swollen into slight small
tubercles at the points of branching. But these differences are only gradually
developed, and moreover it must be noticed that also in certain species of Simbir-
skites from the Spiti Shales such as S. Koenen: the ventral face is tapering and
cuneate, while in others, such as Simbirskites n. sp. ind., the secondarv ribs are
numerous and the main ribs thickened.

1 Tornquist, Oxford-Macrocephaliten, Abh. Schweszer Paldontol. Wﬂ. XX.I, 180¢. Tomquirt
in this Memoir identifies a Macrocephalites of the * Terrain & chailles’ with M. opis Sow. from Kachh
This identification does not seem to rest on secure foundations.

2 Beitr. zur Paldontologie und Geologie Oesterrich-Ungarns, Vol. V. . ' _

8 Tornquist, Fragmente einer Oxford-Fauna von Mtaru, Hamburg, 1893, in Jakrduch dor Heamburgis-

<chen Wrissenschaftlichen Anastalten, X, part 2.
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The scmewbat more pronounced specialisation of the Lowor Cretaceous
0

iee of Nimbirskdes is only what one would expect considering their geolo-
‘w O [N

.*dll.;n:o::gzh::i:- of a closo relationship between the Macrocephali curvicostaty

mbersiy i i sted by a comparison of the sutun?-]ineg
.\?dtho&:.;n‘;::u;?glgnf&ur:::l]yy at:mngst the available Spiti Shales specimens
;ho sutures are not preserved and Waagen was unable to figure tl;e t::tu;: of
sny of the Kachh specimens. He declared, hov_vew‘rer, that amo(r;g? ; Tc;?_
cophali curvicostats the line of auxiliary lobes is distinctly deflected forward. is
is a peculiarity which ocours in many, though not all' the Lower gretaceous
forms of Simbirskiles. We may therefore rightly conjecturo that the suture

i d ornamentation.
bits the same agreement as the shape an . -
.‘hHonce we have evidently to deal with a continual developmental series

which. starting from the older Callovian Macrocephali curvicostati, led t‘; ":ll:‘e Ig:ao-
logically younger Oxfordian M. curvicostats anc.l from these to the vmbirs es
of the Lower Cretaceous; the question then arises as to the exact Pomt where
a generic division-line is to be drawn. It is not difficult to recognise that ?he
geologically older Macrocephals curvicostats of Waagen are cl?sely connected with
the Macrocephali rectecostats, as has already been stated. F-,qu.ally' close are.th.c
relations of the geologically younger M. curvicostalt with Simbirskites. But it is
possible to draw a distinct boundary line on one side of which we place the
geologically younger M. ocurvicostats together with Simbirskites, leaving op the
other side the geologically older Macrocephali curvicostats together with the
Macrocephals rectecostats. The younger Macrocephali curvicostati of Waagen al-
ready exhibit with perfect distinctness the characteristic mutational tendencies
of Swmbirskites and we are therefore justified in uniting the geologically younger
Maorocephali curvicostats with Simbirskites. Future discoveries may, perhaps, lead
to the necessity of separating the geologically younger Macrocephali curvicostati
as & distinct subgenus. For the present, however, the main point is to express
the close connection between the Upper Jurassic and Lower Cretaceous forms
and the question of generic discrimination is only a matter of subordinate
importance.

A. Pavlow! has subdivided the genus Sumbirskites into the sections * peris-
Phinctoides ™ (group of . versicolor), “ umbonati”’ (group of S. wmbonatus) snd
“ discofalcati ” (group of 8. discofalcatus), a classification accepted by A. v.
Koenen? The Spiti Shales have yielded only three species of this genus: S.

wepaulensis Gray sp., S. Koenens p. 8p., and Sumbirskites p. 8p. ind., all of which
belong to the group of the “discofalcaty.”

Swmbirskites, as is well known, is one of the types characterising the

“ boreal (an&ian—N_orth German—British) facies of the Lower Cretaceous. Its
appearance m the Indian Province and ip Upper Jurassic strata constitutes a

significant palwogeographical fact, which will be discussed in the concluding
chapter to this monograph.

n Géltingen, Neue Folge, Vol. II,.
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' The’ union of Ammonites tenuistriatus Gtsy and Amsoniies Richier Oppad-
thte.l wntlf Steplanoceras mcyd'f"‘ Waagen, the isolated type of the
cu-rmc.osla.h. may not, at first ught.. uppesr 80 well founded as the areced % of
Saml?ws(cdes with tI.m Macrocephali curvicostati.  Ammonites Rickters and Amm.
fenuutrwtus have hitherto been accepted us genuine forms of Perisphinctes ; but
n-; muet be 1emembered thxft Fhey occupy a perfectly isolated position. The
ribs crose the external margin in the shape of ap anteriorly convex aich as is
.S"unblfskdes. It is t'rue that in several species the points of ramification asre
s'ltuut(‘q DbO.Ve the nud.dle of the volutions, but in other species, such as Asmon-
stes Richtens var. longifurcata and in Ammonites tenuistriatus, they lie half way
up the volgtlons. Although the 1ibs of Amm. tenuistriatus are much finer than
those ?f Stmbirskites, in Amm. desmidoptychus they are quite as prominent as
in typical form of that genus. The important but unfortunately very poorly
preserved specimen represented in plate XCI, fig. 2, clealy showe the manner in
which, all along the flanks of the volutions, the ribs tend to assume the shape
of posteriorly convex arches. The same tend:ncy is exhibited, slthough in a
lesser degree, by Ammonites tenuistriatus. The same feature is more pronounced
in Stephanoceras eucyclum Waagen ; it is also shown by many species of Macro-
cephalites and still more so amongst those of Simbirskites.

The fact that ribs of such a characteristic figure are not observed in other
Upper Jurassic Ammonoids forcibly suggests the view that the group of Ammon-
ttes Richtert and Ammonites tenuistriatus originates from Amm. eucycius and hence
from the Macrocephalites stock. A. F. Blanford had already arrived at a similar
conclusior, by stating hie opinion that Amm. tenuistriatus is merely a variety
of Amm. nepaulensis. Certainty on this point can, of course, only be attained
after more complete discoveries; in view of the small extent and the insufficiency
of the. material now available we must be content to point out the most plaua-
ble point of origin of this remsrkable group. The developmental tendencies
of this group diverge so widely from those of Simbirskites and Macrocephaliles
that we are driven to establish for it a new generic name, KOSSMATIA.

(C Kossmatia n. gen. includes very flat, disc-shaped, rather parrowly ambib-
cated ammonites with a narrow, rounded, more rarely slightly flattened external
margin, and a rourded umbilical wall On ‘the upper part of the whorls tae
‘Tibs break up into two to thiee or even four subsidiary branches, which may
become associated with intercalary ribs. If more than two subsidiary ribs are
present, they originate at different heights in the same manner as In Simber-
skites. All the ribs assume a decided anterior inclination oo the upper part
of the whorls and copstitute an anteriorly convex arch on traversing the external
margin. In many forms the ribs along the entire length of the flanks {form
posteriorly convex arches; in otheis they exhibit a shallow aunteriorly convex
curvature in the middle region of the flanks. The suture-lines are known only
in the case of Kossmatia desmidoptycha and K. Richters. The auriliary lobes
aTe not anteriorly deflected as in Simbirskues, nor are they strongly retro-

grade.
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Al nt we van ouly mention  the following few speciea n8 members of
E 'If\'\‘i‘\ A

Uw greus vately 1 —
¥ K mreslra e gl Waagen xp.

tenuistrada Giray sp.
m..l..l.t_qrhl n. sp.
. spel sp.!

. S‘Kf-l::m’:-_m:l:(l-y:“h' Waag. 8p. ie from .the Jurussic. of Kachh, I\
Kwadrs {tom the Tithonian ol the Alps ood Carputhion Mountains, the remain-
semblance to Puraboliceras fascicostatum. Since, however, they do not cxhibit
the shghteet trace of parabolar tubercles or fascicles, and sm'co .nlso the charac-
ters of the Tibs on the external margin are different, the similarity  must be due
merely to convergence and not to any close rel““““““f!’- _ The pnmtive forn'ls
of H:'rhlc-s constituting the genera Blanfordia and Berriaseila also bear a certain
superticial resemblance to Kossmatia. But, apart from other c.hnmctcrs, t‘;he
different constitution of the external margin, precludes any possible confusion
betneen Kossmatia and either of these groups.

We might perhaps point out that the hitherto isolated small genus Silesites
Uhlig from the Barremian (Upper Neocomian) of the Alps and Carpathian Mountains
bears a striking resemblance to Kossmatia. The disposition of the ribs and the shape of
the shell show a close agreement. The sutures of Silesites are anteriorly deflected
in the same manner as those of Simbirskites. But there is no complete generic
agreement ; for Silesites i distinguiched by the presence of deep constrictions,
which are altogether wanting in Kossmatia. It is quite conceivable that the
remarkable genus Silesies constitutes a later development of Kossmatia, perhaps
its final offshoot.

The unexpected discovery of a continuous connection from Macrocephalites
to Simbirskites and Kossmatia, perhaps even to Silesites, which has resulted from
a study of the material at our disposition, seems at first sightjto offer a striking
confirmation of the views of those pal®ontologists who, like, Tornquist,? are in-
clined to believe that the genus Holcostephanus was derived from Macrocephalites.
But probably all that they wished to express was the likelihood of a connection
b-etwemvthe recticostati and certain forms of Holcostephanus from the Upper Juras-
:ecs. Now that-we hfave been able to demonstrate fairly clearly the connection

tween the_c-a{n'wostqu and the genus Simbirskites, which, on its side, is not improbably
related to Polyptychites and Craspedites, we feel all the more ready to admit the
hkethOd of Holcostephafms bging derived from the recticostati. Here, however,
:::Lk:kh:h:u Coxlli(;l(;ml;'e t;vl;dencih of connecting links ; but it is possible that
veh in form o g’wmzdmure scoveries 1n the Indo-African Province so

1 Whether i i
e ;:p'ol.:he species :ecznbed by .Cutil]o and Aguilers, such as Perisphinctes alamiloensia,
Lelong il ilu-mnecl““ L by lemiradzki, cannot te decided owing to the incompleteness of the
:-na» Mgl ain, in the. sb}aeface of the ventral face, whether Burckhardt's Perigphinctes:
wnaing Colgados, Argentina, is in any way connected.
2 Oxfordisuns voo Mtary, lox, cit., p. 10.
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MACROCEPHALITES, Sutner!

MACROCEPHALITES cf, Mavya, Sowerby sp

_ (Plate LXXVII, fig. 4 a—c.)

.;mn;rmilea Maya, Sowerby : Transaer, Genlogical Society, London, 114 ser Vol ¥, p. 719, pl. 61 fig »
tephanceeras Maya, Waagen : Jurasaic ¢ ' i X Vol L p. 1
g Wo g ' rassic (.(:phnlupodn of Cutch, Pal@ont, Indica, Ser, 1X, Vol, L p- 1147 aadd
| ] » b 1,25 pl. XXXI, fig. 2a, b,
mmonites nepalensia, H, F. Blanford (non Gray !
, H. F. y): Journ. Asiat. Soe, b
p. 128, pl. 1, tig. 6, 6a. o o Bengel, XHXIL Cakmtta s

Ammnonites macroce phalua, F, Stoliczka : Mem, Geol. Survey of India, Vol, V, Calcutts, 1868, p. 95

Dimensions —
Diameter

Width of umbilicus ) ) i i ¢ yma

Height of volution . . . '. ‘. . ) . . ) ) l:.a iy
Maximum thickness . . . . . . . . ) : 132 -

”»

It 1s not so much my own personal conviction as the great authority of
Waagon w'hich has induced me to mention the name of Macrocephalites Maya Sow.
In connection with the specimens to be discussed here. One of these specimens
(plate LXXVII, fig. 4) has been figured by Blanford as Amm. nepaulensis Gray and
mentioned as Amm. macrocephalus by Stoliczka. Waagen on the other hand has
related it to Stephanoceras Maya. The specimens undoubtedly come much nearer
to M. Maya from Kachh than to Amm. macrocephalus or nepaulensis of any other

1 There is a specimen of Macrocephalites collected by A. v. Krafft bearing the label * Ters Gadh
base of Spiti Shales.” I supposed therefore that it was derived from the lowermost part of the Spiti
Shales and consequently had it figured together with the other Macrocephaliles forms frcm the Spiti Shales.
In A. v. Krafft’s Memoir on the exotic blocks of Malla Johar we find, however, the following remarks
(p. 133): ““I myself discovered in Spiti in a section near Gieumal, 350 to 400 feet below the Spiti Shales,
a well preserved ammonite which is very closely allied to, if not identical with, Slephancceras coromatrm,
Brug., a species also characteristio of the Kelloway.” The specimen figured in Pl. LXXVII, fig. 5 e—c,
probably represents therefore the above mentioned ammonite which was found at a horizon far below the
Spiti Shales, and, consequently, I have not enumerated it along with the fossils of the Spiti Fauna.

Nevertheless as it has been figured here, I take the present opportunity of recording the followirg
remarks on the subject of this interesting fossil.

The specimen Macrocephalites sp. ind. (Pl. LXXVII, fig. 6 a—c¢), which cannot be specifically
determined with certainty, is immature, its diameter being about 26 mm. with & maximum thickness of
168 mm. Owing to its emall size and the absence of the suture it is even doubtful whether it refre-
sents a Stephanoceras from the Lower Oolite or Bathonian or else a genuine Macrocephalites, though tle
latter is more probable.

The wide umbilicus and the round, depressed cross-section of the volution strongly recall the small
specimen of Macrocephalus elephantinus, Scw., which Waagen has ﬁgured. in his -description 'of th? Jur‘gj.sir:
Cephalopoda from Cutch, Pl 32, fig. 4 a—ec. It cannot, however,.be.dxrectly ‘ldentiﬁed Wlt.!‘.l this specics.
because M. elephantfnus frequently exhibits trictotcrcus ribs, while in the Himalayan spec.lmen they are
only dichotomous. A still more closely related form is perhaps JM. lamellosus, Sow. sp. (Waagen, lc. cil.
PL 33, fig. 1, p. 122; Bukowski, Jura von Czenstochan p. 125, P XXVL fig. 19), from the Mac) -
cephalites horizon; for this species has predominantly dichotomous l.'lbs and a fat_her wide um.blhcus. m_np
of M. Igmellosus are remarkably sharp, which is not the case w.lth the Himalayan Specimen. Bat & s
possible that the greater delicacy of the ribs bears some COD.DGCE'IO.D to the smalle-r size of tlm specimen.
The specimen is the condition of an internal cast, the rock consisting of & grey limestone which contaios

small ferruginous oolites.
Locality.—Tera Gadh.
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heless by carefully companng the up".‘.inwlm .with Waagen's
desrnpina amd igures one gathers the imprufion that the identity 18 not %-omplm,
The mawt stnking difleronces are observed in the umbilical wall of th‘e lhnml‘ay“
spn 't s which w lower than that ot the type of M. Maya. W.bllu t:lw lnn.ex
pary of the whorls 1 more depressed. Otherwise the agreement 18 quite ratis-
tactory.  Although the suture-line s not distinetly preserved. yet one can very
‘.hrlv" detect the anterior detlection of the suture-line from the first Literal saddle to
the ambibcus which is so charactenstic of the Oxfordian types of the Maero-
crphale.  In V. Maya the ribs are slightly convex anteriorly on the \.mntral face.

The discovery of larger specimens must be awaited in order to decide whether
there is complete specific identity with A. Maya or only a close relationship.

Acoording to W. Waagen M. Mayu is the geologically youngest represent.
ative of the Macrocephali rectecostats found in the Jurassics of Kachh where it
oceurs in the Dhosa Oolite and Kuntkote Sandstone.

The Himalayan specimens were found in the Spiti Valley and according
to F. Stoliczka " in the lowest beds of the shales.”

inown hem  Nevert

/ MacrocEPHALITES WAAGENI, n. 8p.
(Plate LXXVII. figs. 1, 24a,b, 3 a—c¢.)

Owing to the scantiness of available material we find ourselves compelled
to give a very incomplete diagnosis of this species, which, however, we feel bound
to take into consideration on acoount of the great importance of the genus Macro-
cephaliles in any attempt at a stratigraphical correlation of the Spiti Shales.

The best preserved specimen is the one represented on fig. 3, and it is the
one which has been chiefly made use of in establishing the character of the
species. Its diameter is 39 mm., the width of the umbilicus 8 mm., the height
of the volution 20 mm., and maximum thickness 176 mm. The larger speci-
mens, figs. 1 and 2. are unfortunately strongly distorted by compression, the
outline of the mouth as represented in fig. 2 b being restored and therefore not
reliable.

The croes-section of the volution is tall-trapezoidal; the maximum thickness
oocurs at the one of transition from the flat, somewhat rounded flanksinto the
steep umbilical wall. The external margin is somewhat distinctly flattened. The
large specimen, fig. 1, has a more elliptic cross-section at its anterior extremity ;
n_ seems that with Increasing size the cross-section gradually tended to assume a
‘hGh_t approach towards an elliptic shape; but to what degree this evolution
continued cannot be decided, owing to the poor state of preservation of the
specimen.

'“d'O’n ‘:h; :::‘;"I::n ‘;:‘rlw t:: nbs form an arch wyose convexity iaces back-
main-rib gives off two bransh -;: about half the height of the flanks. Every

4y on the ‘nbs, to which is added an intercalated rib. Con-
sequently Pper part of the flanks there are three secondary vibs tu every



SIMBIRSK T EN
IRSKITEN, -

main-rib.  The ribw  crom the vent .
o : ral face without formi .

number of juuin-ribs on the last volution i 28 to );:unl s dintmct oreh The

2. it 18 somewhat greater, i In the specrmen. fig

The sutures are not known in detail, ; ancerte)
that they are decided.ly deflected [orwar:ll ot:u:p;':ﬁa}c:::g L:l:en uaut:li:':- :
Macrocephalites Waageni is distinguished from the clo-eiy l:lli--d M M
Sowerby sp.. especiully by the smaller number of secondary ribs ‘nnd ;hf ;’“
pron.ounced curvature of the ribs on the external margin ; from M MW.
it differs by the stronger development of the nbs on ;be lnwer‘ rtion of t:

flanks and by the anterior deflection of the suture line. >
The specimen, fig. 3, is, according to the attached label, from the Bpiti Valley
Stgliczka remarks that all the specimens were collected near Gieumal in Spiti.‘-

i Ly \/ ”

MacrocerraLITEs KitcErNg, n. 8p.

(Plate LXXVII, fig. 6 a—d.)

This species also admits orcly of an incomplete diagnesis. It differs from
M. Waagens chiefly by its thicker and lower volutions. The external margin s
broader, the steep umbilical wall higher. The diameter is about 37°5 mm., the
umbilical width 7 mm., the volution-height 18'5 mm. The omarmentation generally
agrees with that of M. Waageni, but the ribs are somewhat coarser.

The suture-line is very well preserved and is strongly deflected forward be-
tween the first lateral saddle and the umbilicus. This disposition is not so evi-
dent as might be desired on the drawing of the suture, fig. 6 d. plate LXXVII.
the artist having omitted to add a line representing the projection of the radius.

M. Kiuchini is certainly specifically distinct from 3. Waageni. as is evident
from the very different outline of the cross-section. Fresh discoveries mmst be
awaited to allow the framing of a more complete diagnosis. The original type
is unfortunately disintegrating from the oxidation of the iron-pyrites which it
contains : the older portion of the shell has already suffered severely.

~

Lccalily.—--Gigyﬁn}al. N e
SIMBIRSKITES, A. Pavlow.

SIMBIRSKITES NEPAULENSIS, {iray sp.

(Plate XLV A, fig. 1 a—c)

Ammonites nepaulensis, E. Gray : Tllustrations to Indian Zoology, Vol. I, 1830-32, pl. 10-0, figs. 1,2, o

Ammonites nepaulensis, H, F. Blanford, s Salter and Blanford: Palmontology of Nit, 1865, pl. XIV,
fig. 1 a, b (non Blanford, 1863). . ' 3

Stephanocerasnepav lense, W. Waagen: Jephalopoda from Kutch, Paleontologia Indica,Ser, 1X, Vol 1.
p. 136, pl. XXXV, figs. 2, 3.

; ’ ;s Gray, in G. C. Crick: On Gray's Type-Specimens of Jnl:mic Ammonites from
Ammouu:e[;g:a I:rlf)';me;'. Malacolog. Society, Vol. V, April 1903, p. 285; Strachey's Oepbalopods frvam

Himalays, Geolcg. Magazsine, Dec. V, Yol. 1, 1804, p. 5.

'fhe ficures of Amm. nep ulersis from the Spiti Shales hitherto pubhshed
. a correct idea of this important species. It has therefore

v 2

are too imperfect to give
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inal specimen dopicted by Blanford in plate 14, fig. 1,

. feured from the ong . ;
Lewn Te By * the only one of tho extant orlgnml specimens of

of the 77 !‘LQLQ‘\'U(U'U*:‘\' ol Nit,
5 1 was able to obtain a plaster-cast.

"‘ . . . .
" Crick’s measurentents thoe dimensions of this  specimen

Avcondimg to GG i '
iollows : Diameter 121 mm. height of outer whorl 55 mm., height of outer
Al as (olloWws N - N

' 383 ckness of outer whorl 48 mm., width of
whaorl above preceding 3836 mu, thickness

wmbilicus 29 mm. . | N
The shell s somewhat inflated, with a rather parrow umbilicus. Thoe eross-

section 15 nppmxinmtoly oval, the greatest breadth t.'CCllﬂ'i"b’ “t.‘ about h{f” t].m height
oi the volutions. From this level the cro.ss-sectlon tapers In bot‘h. directions, the
decrease in thickness being more gradual inwards than ()llf\\'ul‘(l:\‘. In  consequence
of which the shell is slightly cuneate towards the external margin. “Tho external
portion s strongly convex and pmportimmtely parrow ; the umbilical wall has
a steep slope and is clearly marked off from the convex flanks. .

The ribs originate as fine strie on the umbilical wall and become slightly
thickened as they pass on to the flanks. On the ﬂa_nks they curve ﬁrst bac-kwa.rds and
then slightly torward, constituting strong, straight ridges up to half the height of .the
volution. At this level they reach their maximum thickness _and break up l.nto
secondary ribs. Ope subsidiary rib branches off at half_the height of the vo!utlon,
a second one appears higher, so that for every rib present on the lower portion of
the flanks, we find three on the upper portion. The subsidiary ribs are slightly in-
clined forward and, on the ventral face, they form an anteriorly convex arch.
The number of main-ribs on the umbilical part of the last volution 1s 34.

I am unable to state how much of the last volution belongs to the body-
chamber, nor can I express any opinion regarding the suture, since I have had
no other material but a plaster-cast. H. F. Blanford states that the suture-line
is not visible. According to G. C. Crick about two-thirds of the last volution
may belong to the body-chamber. The oral margin and the anterior portion
of the body-whorl have not been preserved. - /

With regard to the other two original specimens of Amm. nepaulensis from
the Spiti Shales I am only acquainted with the figures in Gray’s ° Illustrations
to Indian Zoology.’” supplemented by the observations of G. C. Crick (loc. cit.).
There does not appear to be any essential difference between Gray’s and Blan-
ford’s specimens, so much so that G. C. Crick was at first under the impression
that Gray’s figures (loc. cit., plate 100, fig. 1), and those published by Blanford
(Palzontology of Niti, plate 14, fig. 1) referred to the same specimen. This is not
the case as was subsequently discovered by Crick himself, but it clearly indicates
fhat the two specimens belong to the same species. Gray’s type-specimen depicted
o fig. 2, plate 100 of his work, could not be traced in London.

The form described by Waagen differs from ours owing to the smaller num-
ber of main-rib.s (34 in our specimen, 29 in Waagen’s) and the scarcity of the
tnichotomous ribs.  Moreover, the external margin of our specimen is some-

what parrower, the umbilicus somewhat smaller, the cross-section parrower and
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’\;‘"0 d(:Cldedl“‘., tapering towards the oxtcenal margin than in Wasgen's |-

YAREER S Bpecimen from the Jurrassic of Kachh ma); therefore r: -‘48'311'4 o
different f,mm S. nepanlensis. As, however, Waagen’s ‘d;cis;}o: JI'Y"."wn’t N "l;""""
Z‘Om 4 direct comparison of the Kuchh fossils with ch;'irrnon; rr:;’:n ‘:}":" S ;'“
Shales, we (:nnn'ot but abide by it. 1n any case the Kachlh and H: P
.iormS even lf'dlstinct must be very clogely related. According td"‘ W r:;::layan
immature specimens of S, nepaulensis Imvc-a. widely different f(mf:mmt.if,n aagen

S. nepaulensis (W: i
7 s (Waagen) occurs in the Kuntkote Sandstone

¢ , f the . assle |
Kachh (Uppermost Zone of the Oxiordian) of the Jurassic ip

The (}szt. iocality of the figured specimen is not mentioned by H. P
Blanford in his Palzontology of Niti. .

.Acc.ordmg "co. W Waugon, S. mepaulensis is ** one of the most characteristic
species in the Spiti Shales in the Himalaya, and occurs there very likely together
with St. [ Macrocepalites] Maya ir the lower region of the shales.’’

STMBIRSKITES KoENENI, n. sp.
(Plate XLV, fig. 1 a—¢.)

The shell is discoidal with a rather narrow umbilicus and tall whorls. The
-diameter is approximately 139 mm., the width of the umbilicus about 32 mm.,
the height of volution at the anterior end 624 mm., the maximum thickness
measured over the rib 41 mm. The specimen is actually somewhat larger; for
‘there exists a fragment of the foremost portion of the body-whorl which has not
been figured owing to its poor state of preservation. The cross-section has on the
whole an oval shape; the maximum thickness occurs half way up the flanks.
'The umbilical wall, the middle region of the flanks and the remarkably narrow
-external margin are convex, but the upper region of the flanks shows a slight
flattening and wedge-like attenuation which gives the shell a very charaoteristic
-appearance.

The sculpture consists of strong, rather wide-spaced ribs, which start from the
umbilicus, become slightly deflected forward and extend across the flanks with a
shallow curvature. At about half the height of the volutions, the main-ribs divide into
two weaker secondary ribs; while a third subsidiary rib, sometimes longer, sometimes
shorter than the branch-ribs, is also intercalated. All the secondary ribs are strongly

inclined forward and they become more massive on approaching the outer edges. The

corresponding Tribs from opposite sides of the shell coalesce across the external
margin in the form of a convex arch strongly deflected forward.

The foremost unfigured portion of the body-whorl exhibits certaln changes
in the ormamentation: the secondary ribs become somewhat more numerous,
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-~

amd, together with the main-ribs. become anmuwlfnt ntt‘mn.mtml. If \;m cr)t\'motl);iin.
terpret the partion of the shell and are not docon‘/ad by l.'S St‘“‘f 0 Prl“*"’;"i')“}fm-
‘e rues-section also undergoes change, beconing considerably contracted behind
the onil aperture.

The ehambered nucleus and suture are unfortunntely unknown.

Residdes the above described fragment of a body-chamber, we hr.wo l:ad access to
more fragments of body-whorls  preserved in tl“‘. S"l.ll“g“‘t“'elt (Aollectu_)n. at
Muunich. One of these does nut exhibit any special feature worth fnentmmng,
but the other is distinguished by the absence of the third secondar)_' .rlb and !:he
presence of an unbranched main-rib. It possibly represents n distinct species,
which. however, would be closely related to Simbirskites Kommu... '

A glanceat the figure will convince the reader of the close l.‘(!l-lltl()nshlp between
the present species and Simbirskites nepaulensis. 5. Kocn,.e)u is not so de.nse%y
ribbed ; this is why the junction of the third secondary rib with the main-rib
i« not so distinctly marked as in S. nepaulensis. In the case of S. Koenent, the
ribe on the flanks and on the external margin are much more strongly deflected for-
ward, the external margin is narrower, the flanks, in their upper region, are more
decidedly flattened and more strongly inclined towards each other; the
umbilicus is narrower and the shell less inflated than in Simbirskites nepaulensis.
Amongst the species described by W. Waagen from the Jurassics of Kachh
S. fissus Sow.-Waag. sp. 1s to be regarded as the closest ally. The ornamenta-
tion of S. fissus exhibits such slight differences as compared with that of S.
Koeneni that T felt inclined at first to unite both species. But the greater thick-
ness, the greater breadth of the external region, the different outline of the cross-
section and wide umbilicus of S. fissus necessitate a specific separation.

It should perhaps be mentioned that a fossil trom the Tithonian of Rodeo
viejo in Argentina described by Behrendsen! under the name of Hoplites pro-
tractus is not unlike the Himalayan species. The Argentine fossil differs in its
general appearance from the typical memrbers of the genus Simbirskites owing to the
exceptional massiveness of its ribs; but all the other characters agree remarkably
well. It deserves to be carefully re-studied. It deviates essentially from genuine
species of Hoplites, and its connection with Si¢mbirskites is by no means improb-
able. At any rate, its coarse ribs, wide umbilicus, and low volutions
its identification with S. Koenens.

' The I.Jearest Indian relative of S. Koeneni, S. fissus, occurs according to
:\) ;ﬁ; n;fl the Dhosa Oolite and the Kantkot Sandstone (Lower and Upper

The ﬁgured- specimen of Simbirskites Koeneni was found between Ting Jung La
?el::‘:ir;(l:\ho:e I-fIr(:;:n (g:u;a ?riI?bﬂf?h)- The two fragments in the Schlagintweit Col-

ptal, Ngari Khorsum. One of these fragments is full of

l,'ol.efumtes, sn‘d consequently was probably derived from the lowest zone of the
Spiti Shales, in which belemnites abound.

preclude

1 Zeitachrift der deutach. geol. Gesellschaft, 1894, p, 401,
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NIMBIRSKITES, 0, sp, ind.

(Plate LXXXI, fig. 2 a. b.)

It lb‘.t(? be rcg.rettefl thzft this specics is represented only by wmall internal
e Tcks 1. pencin deapant e e S o i i
T . . 18 form is evidently closely allied to
Symbirskites discofalcatus Lahu.sen and S. Phillips: (Roemer) Neumayr-Uhlig,! s0
that t.hose who ﬂdhere'to a wider conception of specics may feel inclined to unite
the Himalayan Io'rm with one of those specics, especially S. discojalcatus. 1 prefer,
how.evcr, to re?ram from adopting this course, not only because the suture of the
Indian species 18 not known, but also because its ribs are not so strongly inclined
forward on the upper region of the flanks and are less convex on the external
margin, and finally because the shell is somewhat broader at the upper part of
the whorls and on the external region, and narrower on the lower part of the
flanks than in the case of S. discofalcatus and 8. Phillipsi. The wedge-like
attenuation of the upper region of the whorls and the contraction of the
external region so characteristic of the Lower Cretaceous species of Simbirskites
are much less pronounced in the present species and the latter therefore cannot
be united with either of the above-mentioned Lower Cretaceous forms. In any
case, however, the relationship to S. discofalcatus Lahusen is well worth mention-
ing, and we may look forward with great interest to fresh and more complete
finds of this species.
The specimen is from the Kiangur Pass (Coll. Diener).

KOSSMATIA, . gen.

KO0SSMATIA TENUISTRIATA. Gray sp.

(Plate XCI, fig. 3a, b.)

Ammonites tenuistriatus, Gray : Hardwicke's Illustrations to Indian Zoology, 1, 1830-1832, pl. G,
fig. 4.

Ammonites tenussiriatus, Gray: H. F, Blanford sn J. W. Salter and H. F, Blanford, Paleontology of

Niti, 1865, pl. XV, fig. 2 a—c (non pl. XIV, fig. 2); non H. F Bl-mford, 1863. .
Perisphincles tenuistriatus (Gray): Siemiradzki,” Monographie d. Gatt. Perisphinctes, Palaconiographicas

204

45, Stuttgart, 1898-1899, pl. XXI, fig. 20, p. . ' ' . '
Ammonites tenuistriatus, Gray, in G. C. Crick, Jur. Amm, from India, Proceedings Ma‘lawlogml Soc.,
) Vol. V, 1903, p. 288 ; Cophalopods in the Strachey Collection from the Himalaya: Geolo-

gical Magazine, Deo. V, Vol. I, 1904, p. 7.
In the * Palgontology of Niti”’ H. F. Blanford expressed the opipion that
m is only a variety of Amm. nepaulensz's.. Although our present
conception of a variety is much narrowex.' than at the tlI[Te of. our d:;tmgns‘hed
predecessor, yet we must admit with him that the relationship of the I;ebe;t
species to Amm. nepaulensis is of the closest character. In any case H. F.

the present for

t i ulting : A. Pavlow, Critack inf.
i following worke are specially worth cone
1 As regards these species, the 0 .
de la Ruasieget sa faune (p. 78, pl. VI, fig. 1; VII, fig. 2, 3) and A. v. Koenen, Untere Kreide Helgolands

(p. 28).
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of Amm. tenuistriatus are more
os noxt to Amm. Sabineanus

me

Rhanford’s views regarding the .

Stoliczka, w laced this spec
eornwet than those of Stoliczka, who p rios !
The assoiation propused by Blanford is also better inspited than that suggested by

Srenuradzkt who united Amm. tenuistriatus with the (‘_\"('l('- of ["ensplrmctes planuly
and placed it together with the latter in the subgenus Atavioceras l‘oxftnn'nes. |

It is true that the ribs are much finer and more crowded thanin 8. nepaulensis
Grav or 8. eucyddus Waag.. but their course, their rofrogmda curvature ‘ulong the
jum:tinn of the lateral and umbilical regions, and their pron(.)unced n.ntcnor d(‘ﬂec-
tion on the upper part of the flanks and on the external reglon. rer.nmd us forcibly
of the structural features of Simbirskites. Individusl ribs remain single, but.. the
majonty of them are bifurcate. Trichotomous ribs occur in- the small spem.men
represented on plate. 91, fig. 3. On the external margin the ribs form an anteriorly

convex arch stronglvy deflected forward.
The shell is flat, with a rather tall oral aperture; the flanks are feebly

arched, nearly flat; the external region is strongly convex, sloping rather decidedly
towards the flanks. The cross-section has the shape of an elongated ellipse ; the

relationship

suture 18 unknown.
The only material at my disposition for a study of this species consists of

plaster-casts of the two specimens figured in plate XV of the ‘‘ Paleontolegy of Niti.”’
According to G. C. Crick the larger of these specimens is also Gray’s original type.
It was figured a third time by J. v. Siemiradzki in his Perisphinctes monograpbh.
We cannot avoid adding a fourth illustration of this important species; for
although Siemiradzki’s illustrations include an excellent figure of the lateral aspect,
the very important marginal aspect has been omitted. .

The exact locality of the figured specimens is not known. They are probably
from the Niti Pass.

Failing a direct comparison with the original types, I hesitate to express any
definite opinion regarding the possible relationship of Kossmatia tenuistriata to
the apparently very similar Odontoceras permulticostatum Steuer' or Perisphinctes
permulticostatum (Steuer) Burckhardt.! According to Steuer, the ribs on the ex-
ternal msrgin of the inner volutions are interrupted, and this feature would
prectude any close relstionship with the Indian species.

Kossmaria, n. sp. ind.

(Plate XCI, fig. 2 a, c)

Ammoniles tenuisiriatus, Gray: H. F. Blanford, Journ, Asiat, Sociely, Calcutts, 1863, Vol. XXXII,
P. 120 (non Blanford, 1865),

e :'0:13 species i?. Tepresented by an externsl cast of the chambeied nucleus,
y-whorl being preserved as a very incomplete internal cast, but a satis-

! Argentinische J
urablagerungen, Palacontol, “bhandl., neue Folge, Vol. 111, 1897, p. 56. v\ W \on v-L-

* Barckhardt, Profil 1 . : \
XXVII, fg & 8 géolog. transvers, de la Cordillére Argentine-Chilienne, La Plata, 19('8, p. 47, pl.

Jura und Kreido der Kordillere, Palacontographica, Vol, 0, p. §9.
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factory diagnosis is unfortunately out of question,

. ) and [ have rerruined theretors
from creating a new specific name,

The ornamentation closely resembles that of K. lenutstriats.  The ribs are
somewhat less crowded ; unbranched ribs are much fewer. Moreover, the posterior
convexity of the ribs along the flanke is somewhat mcre distinet than mm K.
tenuistriate.  The differences in the shape of the shell are more important.  The
shell of Kossmatia n. 8p. ind. has a much wider umbilicus, the volutionr are lower
and somewhat thicker. The diameter 18 approximatelyr 71 mm., the width of the
umbilicus 31 mm., the height of volution 23 mm., to a thickness of about
21 mm.  The differences in the dimensions are ro great that it is inpossible to

unite the present speciee with K. tenwistriata as suggested, although hesitatinghy,
bv H. F. Blanford.

The body-whorl appears to be smooth at its anterior end, but this is perhaps
only a deceptive appearance due to its indifferent state of preservation. Blanford
states that the body-chamber contains a fine impression of an Aptychus. In
reality the supposed Adptychus is a Nucwla.

The exact locality is unknown.

/
I Ko0ssMATIA DESMIDOPTYCHA, n. 5.
(Plate XLVIIL, fig. 2 a—d ; plate XCI, fig. 4.)

The shell is disc-shaped with a diameter of 92 mm., an umbilical width of
28 mm., a volution beight of 40 mm., and a maximum thickness of 25 mm.
The volutions have a tall oral aperture, and overlap by nearly half their height-
The cross-section has the shape of a very elongated oval, almost an elongated
rectangle with rounded off angles. The flanks are so slightly arched as to be
almost flat; the umbilical wall is rounded, rather low and steep; the external
region is rounded, though somewhat flattened along the medial band.

The inner volutions are very low, with' a slow rate of increase, and the ribs
which ornament them exhibit a very pronounced anterior deflection. -The number
of 1ibs on the innermost distinctly recognisable volution is 25; it is 38 on the
next whorl, the following cairying 52, while the lost volution, which partly belongs
to the body-chamber, has at least 70 densely crowded ribs. On the last wh-orl
the ribs are moderately deflected forward up to half their height, .be_vond which
_thev break up into fascicles of fine secondary ribs and assume a slight retrog!afie
cur'vature, bending once more decidedly forward close to the. externfal margin.
Each main-rib gives rise to a bundle of 2 to 4 secondary 1.-1bs, besides which
single intercalary ribs are inserted along the external margin. On the body-
whorl there are 36 short secondary ribs to every te!1 mz.a.m-nbs. On the extamal
margin, the ribs form an anteriorly convex arch which is reduced or even inter-

rupted along the middle line. ]
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. samewhat longer than the external lobo.; i.u; trunk is

.l:".b::‘l. hl:“:v:nl‘l‘ tranch long and narrow, the inner pnn(‘lpnl. lateral
boench aawwbat weaker than the outer une. The secand lltﬁfnl lobe is “much
dctes amd umpler and 1 is scarvely or not at all obliquely dll'PO'“‘d-' _h 18 (‘)nly
reorhing 1be Birst auxiliary lobe that the suture commences to exhibit a slight
:wl-u\l wadency. The muddles are farrly broudi !hﬁ-ml“"" segment of the
extornal mddle i subdivided nto two adventitious inflections by an  elongated,
*;hd::::;m"l::,md on fig. 4 of plate X(I generally agrees fairly well
erh the harge specimen represented in fig. 2. plate XLVI.I. In the Iatter instance
\he smin-ibs are specially prom inent on the middle pu.rnon of the flanks so .that
it in exceptionally easy to tmace their passage into rib-bundles.  The specimen
depicted in fig. 4 of plate XCI stands somewhat apart; for here the main-ribs
are soowwhat wider spaced, and the subsidiary ribs somewhat more strongly devel-
oped. The discovery of more perfect specimens may perhaps reveal additional
dmguostic characters necessitating the creation of a separate species.  Judged
from a plaster-cast, the specimen figured by H. F. Blanford as Ammonites tenuis-
miatus Gray (?) in plate 14, fig. 2, of the ‘ Palmontology of Niti’’ is perhaps
specifically identical with the form just now referred to. The fragment in ques-
ticm s indifferently preserved. In any case it stands nearer to Kossmatia

than to K. temwisinala.

Kossmotia desmidoptycha is very closely related to a form from the Tithonian
of Stramberg. which Zittel hae united with Amm. Richters and figured under that name.
Unfortunately this form’ is only represented by a fragment; better specimens would
probably reveal its specific distinctness from Amm. Richters. In the Stramberg form,
too, the main-ribs are very densely crowded and break up into bundles of 2 to 4 fine
secondary ribe on the outer region of the flanks. The resemblance to Kossmatia
desmidoptycha is 8o great that we should feel inclined to assume specific identity,
were it not for certain differences in the shape of the shell. The external region in the
Stramberg species is narrower and more strongly arched ; the upper portion of the
flanks s more strergly inclined and less distinctly marked off from the external margin
than i the Indian speciez. In any case the relationship is very close.

- Ccmpared with Kossmatia tenwssiriata, K. desmidoptycha is distinguished by
s much stronger l-nain-lil:s, breaking up into several branches, while K. ftenuts-
tnata exhibits notlmfg but dichotomous and even undivided ribs. Moreover, in
:H:“ of K. desmidoptycha, the ribe exhibit a slight forward convexity on the
e ’@o‘:\ ;fdt::':anh, which is not observed in K. tenwistriata. Finally the
d""“‘- - .on-!'ht ::ry:h;, :::::dmewhat thicker, while their external and lateral
xl.\:. m f::n ngmr;sm;nlsd by 4 specimens. The one figured on plate
Cpper and Middle Syt mbelkichak, Middle Stage, the others are from Kuta,

Bpiti Shales (Coll. von Krafit and F. H. Smith).

|
n—d.r-.u&a-h-p.schhhun,p.me.pl.ao.ﬁp.m.mﬂgs 9 11, 12,
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PERISPHINCTES, Waagon,

As 1s well known, it s very difficult to arrive at 4 recise definiti 1
natural arrangement of the forms constituting the gvnuspPeﬁ vhy “m‘f" "
wider sense of the term. Ever sipce the first fou'ndn;ions of ?H — Ln 'jh"
scheme of classification were laid down by Waagen,! Neumayr,® and Ad com'pre ensive
attempts have been made to evolve ap intelligible and (;tderl' xl::mn; m»lntwmu:
of the chaotic crowd of forms designated by the group name of) “ Pl::ﬁlx:ltli" :1' ; O:t
in spite of all efforts, it cannot be said that the results 8o far arrived at are w'ho);l ;
satisfuctory.  Undoubtedly, however, considerable progress has heen madt;, in s)o

far as c.ertum groups have been more sharply defined and in certain instances
characterised as subgenera.

cheml‘ of the well circumscribed groupe which Neumayr had included in his
comprehonsnv@ genus Perisphinctes have now been separated as independent gepera,
for instance Proplanulites Teiss., Virgatites Pavlow, Craspedites Pavlow, Pictonia
Bayle. Subsequently the genus Perisphinctes which had thereby been rendered
somewhat more homogeneous was subdivided by Siemiradzki4 into five subgenera :
Atazioceras Fontannes, Choffatia Siemir., Grossouvria Siemir., Biplices v. Sutner,
Perisphinctes sensu stricto, and Procerites Siemir. To these, Hyatt® added the
genera Luthacoceras (type: Ammonites wimensis Oppel) and Siemiradzkia {type:
Ammonites Bakeriae d’Orb.8).

But these attempts at a precise and detailed subdivision of the cycle of
Perisphinctes are by no means final as is particularly evidenced bv a study ; of
the fauna of the Spiti Shales. We have already considered one form, Ammonites
tenuistriatus, which hitherto has been unhesitatingly accepted as a genuine Perie-
phinctes, but which is, nevertheless, derived from the genus Macrocephalites or more
exactly Simbirskites from which it cannot have originated earlier than the period
of the Middle Malm ; consequently it cannot have originated from the same stock
as Qrossouvria and other Perisphinctes groups whose origin dates back as far as

the Bathonian.

Perisphinctes therefore, like so many of the older comprehensive genera of
Ammonoids, turns out to be polyphyletic. But with respect § to , this genus
Perisphinctes the task of the paleontologist is by no means completed by .the
establishment of a few subgenera; it is far more important to trace the various
branches of this heterogeneous group to their true points of origin, so far as the

present state of information renders this possible.

1 Jurassic Fauna of Kutch. Paleontol. Indica, Ser. IX, Vol. I, p. 143.

2 Acanthicus Sohichten, p. 170.
3 Jurabildungen Zwischen Regensburg und Passav. . i
4+ Monographie der Gattung Perisphinctes. Palaeontographica, V5osli 45, p. 76.
i London, 1800, p. .
5 Zittel-Eastman, Textbook of Palmontology, o, 1 o
¢ Hyatt connects Ssemiradzkia (Amm. Bakeriae d’Orbigny, Pal. Franaise, Jur, I, pl 148, ﬁg. 1, wow

. 2 ites Bakeriae i8 related to Grossowtra,
pL. 148) with Aspidoceras, which does not seem correct : Ammons 2
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wmugraph cannot aim at a full accomphabinont of this difficuls

The present nn {ar us possible, those groups

and pyguntx task. Al we can do is to follow up, so
whah plav 4 part in the Feuna of Spiu.

A.—The GROSSOUVRIA Group.

We shall commence our investigation with two forms which belong to the
geaus Grossowrrs, that 18 to the well-known group of Perisphincles auriger and
Porusphincles curvivsta.  Neumayr thought that he could trace back this group
to Pensphencies Martnss from the Lower Oulite ; but sulm-quently Groseouvre
recognised that, instead of being Telated to Amm. curvicostu, this species
i comnected with the group of the Proceri. This view has also been adopted
br Siemiradzki.! The Grossourria  stock has therefore no  connection with
P. Muartinsi. but makes its appesrance suddenly. It is to be hoped that fresh
finds will clear up the mystery of its derivation and indicate its origin,

Undet the nume of Grossourria, J. von Siemiradzki has classified a consider-
able number of forms, including, amongst others, the yroup of Amm. Sabineanus
Oppel. We have found it necessary to separate the Sabineanus group which we
bave raised tothe rank of a genus under the name of Paraboliceras, because,
although sllied to Grossouvria, it is very distinct from the geologically older types
of this gapue. Perhaps Siemiradzki has also included some other forcign elements
in his genus Grossourria. There is only one species from the Spiti Shales belong-
ing to the genus Grossouvria, and as this genus has been sufficiently well described
in previous publications, a revision is superfluous. [In the following pages we
shall content ourselves, therefore, with a detailed diagnosis of the genus Parabo-
liceras, with only some brief references to the genus Grossouvria.

The group of Grossouvria as is well known is characterised by the strong
development of the so-called ‘‘ parabolas.”” Paraholas are by no means restrict-
ed to this group, but they certainly acquire, in its case, considerable importance.
Before attempting a systematic treatment of the Grossouvria group, we shall make
a few remarks concerning these parabolas so as to explain the terminology
adopted in the following descriptions.

. The most generally accepted opinion regarding the parabolas is that of L,
T""’f‘?" * who made a special study of this feature, and came to the con-
clusion that the).' should be regarded as the remmants of former oral margins.
In accordance with the views prevailing at the time when he wrote, Teisseyre
looked apon the PambOhc curves not as the actual margin of the previous oral
:I‘:m::;hbu: a5 a hm.mng ﬁnf_’ of resorption. According to Teisseyre’s opinion,

Ly of the marginal portion of the ehell was interrupted dumng the period

‘ Monographie der Gattang Perisphinctes, pp- 7, 327,
Cephalopoden vom Ornatenton d. Gouv, Rjazan: Sitzungsber. d. kaiserl. Akademse der Wissensch.

| £°  { i
wa, Vol. 88, I, p. 078. Systemgtischo Bedeutung der sogennanten Parabeln bei Perisphinctes : Neues
Jabrb, fir Min, Geol. wad Pai., Supplementary Vol VI p. 570
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oral edge which became resorbed
parabolic curve is supposed to represe
place before the recurrence of growth,

The formerly prevalent idea of an
the ammonoid shells has not been confirmed

re correct to su

e “UPpose. that the parabolss actually Tepresent temporary el
apertures. The parabolic curves are tq . .

. . . S0me extent homologous with the lar
frills which ornament at intervals the shell of , BT

: . ] eob!lm'aaezdwumuhualmdy
been mentioned when dealmg with the latte . ) ;
those belonging to the - " opecies. In certain forms, especially

- o L of develgo o .gffDUfid Para.bolu'eras, the number of septa dunng the main
pe coulaly 1 tf;l coincides with .that of the parabolas ; sometimes, however,
partic ar.)}'] nh. e case 9f Grosmww, the number of septa is fewer. In con.
nect.n('m wit t 18 one notices tha.t in addition to the parabolas, Grossouvrsa also
exhibits anteriorly deﬂected constrictions which must also be regarded as the traces of
the formal oral margins.

. Teisseyre disﬂﬂgl'lis}les t.he following parts in the parabolas : a short, some-
‘mmes smooth,. sometimes slightly ribbed ezternal lappet or external tongue which
in some cases i8 elongate-rounded, in other cases truncate; on either side of the
external tongue, the small, but rather deep and rounded external parabolic
swmus ; next, the broad, short, rounded lateral lappets ; lastly, the broad, poste-
riorly deflected wmbidical sinus. In many cases the parabolar line is fine;
in other instances it swells up on the flanks into a parabolar rib, the umbilical
part of which is sometimes strongly thickened. In consequence of its posteriorly
-deflected disposition, the parabola approaches the preceding rib on the umbilical
wall or still more frequently becomes confluent with it, thus giving rise to the
formation of rib-fascicles. In this manner each parabola corresponds to a
rib-fascicle : hence the presence of fascicles indicates the existence of parabalas
even in cases when the latter have not been preserved or where they are hidden
by succeeding volutions. Owing to the parabolar rib being, as a rule, deflected
forward, while the preceding rib is more radially disposed, they come to encloee
a triangular area with its broader base situated outward; this area 1s occupled
by one or two secondary ribs. These short secondary ribs arise fiom the pre-
.ceding rib and extend in an outward direction no farther than. the extern al
parabolar sinus. In forms where the parabolar ribs are only slightly inclined

torward the secondary ribs just referred to are ‘entirely absent, not having

I vl ib. In
developed for want of space between the parabolar rib and_ previous n
y companied by two nearly parallel ribs which coalesce

this case the parabola is ac ‘ . e

into parabolar tubercles. This feature is beautifully lllflstrat,ed In the case o.

.Grossouvria claromontana Bukowski' from the Oxiord}sn of. Crenstochau m

Poland and by Paraboliceras reclecostatysm n. Sp. In this species the pnnbohr

rib is so slightly deflected backward that it does not meet the preceding rib,
1 Beitrage zur Paldontologic Ocslerreich-Ungarns, Vol. V. pl. 28, figa. 3=, p. 144
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and thus toth ribe start independently at the umbilical suture without forming

a fascicle.
When growth was resumed, it commenced at the parabola, the shell develop-

ing its regular sculpture, while the external parabolar sinus became filled by

shell-substance, the portion of the shell thus produced being ei.ther flat or pro-
As already noticed by Teisseyre the para-

jecting in the manner of a tubercle. . .
inent in Paraboliceras do not constitute

tolar tubercles which are especially prom ] . .
thickenings of the shell-substance, but represent inflated corrug_ntlons cofnmd.lﬂg
with internal cavities, so that the tubercles are just as prominent on lntern.al
casts as on specimens with the shell preserved. Nevertheless, the real pnmbol.a 1n
Paraboliceras can never be observed on internal casts, but only on specimens
with the shell well preserved, or in the form of impressions on the dorsal face
of the succeeding volution (sce Paraboliceras sp., plate XLV, figs. 2 ¢,3 ¢, plate
XLIV. fig. 6 b).

This mode of preservation clearly shows that the parabola belongs exclu-
sivelv to the porcellaneous layer. The temporary edge of the orql aperture con-
sisted onlv of the outer porcellaneous layer which during the further growth of
the animal became lined by an inner pearly layer. The parabola could, therefore,
leave no trace on the core.

1t follows from what precedes that the process of growth was the opposite
of that observed in Lytoceras exoticum. Whilst in the case of Lytoceras exoticum,
as has already been explained on page 10 of the present volume, the develop-
ment of the inner pearly layer takes place previously to that of the outer por-
cellane ous layer which is subsequently deposited as an external lining outside
the former, in the case of Paraboliceras it is the outer porcellaneous layer that
is formed first and is subsequently lined on its inner surface by the pearly layer,
Unfortunately the specimens from the Spiti Shales are nearly all in the shape of
external casts, so that it is usually impossible to observe these interesting
features which are of so much importance in the elucidation of the biological
relations of the Ammonoids.

Teisseyre has shown that in the species from the Dogger the parabolas
are few on the inner whorls, but that their number gradually increases durin
the middle stages of growth, the maximum frequently being reached before the
corm'nencement of the final body-chamber. On the middle and the anterior
portion of the latter parabolas are wanting. GEE&ZH& speaking, this is also the
rule W.lth Paraboliceras, but in this —genu‘{ considerable fluctuations are noticeable
regarding the number of para.bo]as and the exact stage at which they cease to be
prod?ced. In any case two kinds of changes must have taken place in the oral
margin tiurlng the deve']opmen’c of an individual: the first occurred in early
)'9“"1} SImI.Jltaneously with the formation of the first parabola; the second
C:::z;(;esju::ﬂ;e;}::e CtC}Sl:at:zn of 't.he constr'uction of parab_olaﬂ and occurs approxi-
e tommomary sl sigs mmencement of the last volution. From here onwards

ge ceased to have the form of a parabola. Consequently
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tho various parts of the final oral edge
equivalent parts of the parabola, for the s}
sinus and lateral lappets differ from those
lateral lappet of the parabolar curve.

Up. to the present palzontologists have not yet been entirely succesatul in
elucidating the real nature and functions of the external parabolar sinuses and
parab9lar t?-be-r clea; they are Perhaps connected with the advent of wsexua]
E"ﬁi‘t)'_; Sl@larly v:r‘e arc lgnorant concerning the significance of the alterna-
tion of ordinary “ coustrictions and parabolar curves emphasized by
Teisseyre.

We will now proceed to a discussion and comparison of the genera Grossouvria
Siemiradzki sensu stricto and Paraboliceras nov. gen. /

Almost all the species belonging to the genus Grossouvria are of small or
moderate dimensions (Tachygerontes Teisseyre) ; their external parabolar sinus is
filled up by a plate which is flat or slightly ribbed and only rarely inflated into a kind
of tubercle. The parabolar ribs are in most cases scarcely prominent. The parabolas
are invariably fewer than the septa, and in addition to the parabolas there always
occur *“ constrictions ” which are steeply deflected forward. The maximem develop-
ment of the parabolas coincides with the more auterior portion of the chambered
nucleus and the commencement of the body-chamber. The oral edge of the
final body-chamber, the anterior portion of which is devoid of parabolar curves,
is drawn out into long, sabre-shaped lateral lappets. The cross-section of the
volutions is invariably low, roundish-square or elliptic.

The ribs are curved backwards on the outer part of the flanks and on the
external margin. Certain forms exhibit this striking and very characteristic
feature in an extreme degree, while in others it is merely evident and in others
again scarcely perceptible. In exceptional cases, such as that of Perisphinctes
claromontanus, there is no trace of a curvature of the ribs,

The disposition of the suture varies considerably. . 11.1 some forms the: ex-
ternal lobe is longer than the first lateral lobe, in others it is shorter. Sox?1etlmes
the second lateral lobe is well developed, at other times it is hemmefi. in and
impeded in its free development by the close approach of 1.;he first auxiliarv .lobe
and first lateral lobe. All the species exhibit a comparatlv.ely scanty ram.d'ica-
tion of the lobes, further a pronounced retrograde deflection of the auxiliary
lobes, and an unsymmetrical configuration of the first la:teral lobt.a,. the flattt;:r
feature being due to the stronger development and the higher position o e

do not exactly correspond with the
18pe and position of the final external
of the external parabolar sinux and the

outer lateral branch. . ' N
Most of the forms which we have thus briefly characterised belong. as is

well known, to the upper stages of the Lo?ver Oolite, that is, the tBa’::ho:jan a:rd
Callovian; they include Grossouvria (.:urmcosta Opl?el, Gr. -eur;yiz;s ictz A ;fun:m.,
Gr. aurigera Oppel, Gr. subaurigera Teisseyre, Gr. Tasanensis G,e gmodyr"is Si.emir
quensis Fischer, Gr. scopinensis Neumayr, Gr. crassa Slemui;ma}' Waagen, Gr.
Gr. Steinmanni Par. Bon. Gr. Teisseyri Par. Bon., Gr. s | ge .
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swbmewtate Nikitin. 0'r. meridionalis Siomir., Gr. 'P““‘l"_'”""‘l“‘;"‘;"‘ Telss.;iSlemu-,:
Gr. Gleims Steinmann. Gr. de Marie Par. Bon., Gr. arcicosts Waagen, and many
Mhﬂ"l.;n- form described by Oppel under the name of
(Ammonites Bakeriae d’Orbignv, Pul. [rangaise, p‘lut('u 149, .ﬁg. 1, .plnte 1481) has been
chosen by Hyatt as the tvpe of the genus Siemiradzkia, .\\'hl(‘h ho places near
.-l.sjnklm-r;xs. Neumayr has already demronstrated ?hut Aspw’ocer.as hgs branched
off from the aurigerus-group (Ammoniten der -Krelde,. p. 939); 1t (.100.3 not seem
proper. however, to place A4mmonites Bakeriae in f‘lspzdocen.zs, but it is betto'r to
leave it in the neighbourhood of Grossouvria. 'Whether it should properly be
admitted as a member of that genus, or elevated to the rank of u separate
genus, can only be decided after a[special investigation. . .

The Oxfordian forms diverge from the Callovian types in many important
respects. The cross-section is frequently roundish, and the ribs are very strongly
curved backwards. We may especially mention Grossouvria frickensis Mésch, Gor.
mira Buk., Gr. Marsyas Buk., Gr. variabilis Lah., _Gr. interrogationis Siewir., Gr.
pracursor Waagen, Gr. Bukowskii Choffat.

A separate wmutational tendency is represented by Gr. claromontana and Gv.
mazurice Bukowski, and by Gr. birmensdorfensis Ménch.

Ammonites aurigerus

Connected with these are certain stunted forms and scaphitoid types from
the Kimeridgian, such as dmm. eumelus d’Orb., cyclodorsatus Mésch, and the
genus Sutneria Zittel. Larger specimens, however, which undoubtedly belong

to the typical forms of Grossourria appear to be very scarce or entirely absent
from this stage.

Only one fossil from the Spiti Shales exhibits characters coinciding with
the above definition of the 8enus Grossouvria : this is an ammonite which F.
Stoliczks referred to Ammonites curvicosta Oppel and which is here described

under:the name of Grossouvrig propinqua n. sp.

The new genus Paraboliceras, on the other h
sented. Tt [includes the following species :——

Paraboliceras Jubar (Strachey) Blanford sp.  *

and, is very abundantly repre-

" Tectecostatum n, 8D,
» cyrtoptychum n. sp.
” Sabineanum Qppel 8p.
» tibeticum . gp,

" himalayanum q. 8p.
" Haugi n. gp,

» polysphinctum n, 8p.
» mutilum Oppel sp.

n Griesbachi n. 8p.

» Pompeckyi n, 8p.

" 8pitiensis n, 8p.

" 8p. ind. cf, spitiensis n. gp.
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Paraboliceras 1, sp. ind,
" fascicostatum n. 8p.
" n. sp. ind.

n. sp. ind. aff. fascicostatum n. sp.

In these species the external parabolar ginuses are, without exceptions,
inflated in the manner of tubercles, which are often very distinct and which.
in a number of cases, are almost as prominent a¢ the spines of the armats.
The parabolar ribs are also strongly developed in the majority of canes. More-
over, the parabolar tuberclea are very numercus, and in the middle stages of
growth their number corresponds with that of the septa. Ordinary constnctions
are entirely absent.

In some forms the ribe are rather straight ; in others they s:sume a more
sigmoidal curvature; in all forms, however, we observe a morc or less pro-
nounced anterior deflection of the ribs on the external margin as well as on the
peripheral part of the flanks. this anterior deflection strongly coutrasting with
the backward curvature of the ribs in the genus Grossouvrie. With regard to
the degree of prominence of the ornamentation one observes every gradation
from moderately fine ribs.to coarse ribs like those of Ammonites mutilus Oppel.
Generally speaking the ribs are more sharply defined and at the same time
more massive than in the forms from the Callovian and Oxfordian. In everv
case the ribs of the inner volutions are more decidedly deflected forward than
those of the outer whorls. This difference is specially striking in the case or
Paraboliceras rectecostatum.

Whilst in Grossouvria the shape of the cross-section is that of a very much
depressed rectangle or sometimes trapeze with rounded 'angles., in :all the forms
of the genus Paraboliceras it is tall and elongately elliptical, with slightly rounded
flanks, rounded, obliquely sloping umbilical walls and a slightly flattened or

ded external margin.
rounThe proportion ofg:rolution-height to thickness isf usut?.lly 3:2, rarely 5:3 or
4:3. In a very few species the shape of the cross-sectlon.shgh'tly approaches that
of a rectangle with rounded corners, but even then the height is much greater than
the width. ) )

Grossouvria sensu stricto only includes small or, at most, mgdlum-sned fo_rm&
The species of Paraboliceras, on the other hand, with the exception of the' redium-
gized P. rectecostalum, are always of large and even of very l-arg:vle s:{dem Tthe
type specimen of Paraboliceras Sabineanum Opp. may have attaI;]e x; me u:
O.f at least 140 mm. at the commencement of tl.le body-cham er: n anhnn
determinable fragment of a body-chamber from Chidamu the volution height 1s

70 mm.

The suture agrees with that of the curvicosta-group in so far as the outer

lateral branch of the first lateral lobe is also placed at a higher level and s

more strongly developed than the inner ome. The second lateral lobe is, as a

i ja, the three ausiliary lobes
rule, stronger and more complex than in Grossoutria !
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not so strongly defl

18 prolml\l_\' Jdue to the .
Taken as & whole the sutural infl

Grossoutria very much in the same wa}
compared  with the group of ther

The greater complexity of the inflections

w backwards. . -
cted apecies of Paraboliceras.

considerable size attained by the
ections of Paraboliceras ure related to those of
as those of the Ncocominn Hoplites
Perisphinctid precursors with  ventral
as
furrow.

preserved, though several
Unfortunately the

bodv-whorl is never completely .
com'nmncexnent of the body-chumber. At this sFug.e the
hibits a tendency to become coarser. In the majority of
development of parabolar tubercles appears to tu.ke place
In individual forms the body-chamber still bears
disappear further on. Only

specimens exhibit the
sculpture generally ex
forms the maximum

on the penultimate whorl.
isolated tubercles near its commencement, but they

in Paraboliceras fuscicostatum do the tubercles cease to be formed at an earlier

stage. .
The oral margin is unknown. . -
The species constituting the genus Paraboliceras exhibit considerable differ-

ences. A tall cross-section, straight ribs, and numerous strong parabolar
tubercles characterise P. Sabineanum Oppel sp. and P. tibeticum ; connected with
these species we find a series of forms with thick sigmoidal ribs and strongly
convex external margin, including P. Pompeckji, P. himalayanum, P. Griesbacht,
and P. spitiense. A relatively low and broad cross-section, strong and rather
wide-spaced ribs, and a small number of parabolar tubercles constitute the chief
characteristics of P. Jubar.

Closely related to P. Jubar may be placed P. cyrtoptychum and P. recte-
costatum, the latter bearing straight ribs, while in the former they are remark-
ably curved. P. mutdum Opp. represents a crassicostate form, and P. poly-
sphinctum 1s distipguished by the deeply excavated furrows between the rib-
bundles. In P. Haugi massive trichotomous ribs appear on the body-chamber,
and to this species are linked on the one hand species in which the cross-section
tends to assume a trapezoidal shape, and, on the other hand, species charac-
terised by a feeble development of tubercles and an early appearance of tricho-
tomous rbs, such as P. fascicostatum.

The latter species exhibits a certain amount of convergence towards
Kossmatia desmidoptycha. One might easily be led to look upon these forms as
closely related, 1f one only took into account the type of ribbing observed in
full-grown specimens. On closer inspection 1t becomes evident that Kossmatia
desmidoptycha _does not exhibit the least trace of parabolas, while the shape of
the -crc?ss-sectu.m a.nd the type of ornamentation bring it close to Kossmatia
tenwstriate which is unquestionably related to the Macrocephalites-stock.

The genus Paraboliceras is closely connected with Grossouvria by quite a
number of important characters, but decidel
younger and, as far as we can judge,
the ocurvicostati-stock.

y deviates from it, representing a
a more advanced stage of development of
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The divergence between the ge

by the shape of the shell ang cr
boliceras being distinguished by
Played by the parabolas ang ev
is perhaps a greater advance fro

nera Paraboliceras and Grossouvria B expressed
o#s-section as well ag the ornamentation, Pura-
the absence of ordinary constrictions, the part
en in the peculiarities of the suture-line. There
I'ltl (ly’n;ssouvria to Paraboliceras than there is from
ntral furrow to thei imiti
L{oplites, Blanfordia and Berriusellq, All vigible ::lll:::actfl;::ze:(::n?f}ecttlz p:l\m:::
divergence, and this fact not only justifies but necessitates the separation of the
younger group as a special genus, Paraboliceras,

Up to the present, the genus Paraboliceras appears exclusively restricted to
the Spiti Shales. The Jurassic of Kachh, so far as knownp,

has not yielded an
forms that can be placed in this genus.J ) ’

PERISPHINCTES (GrROSSOUVRIA) PROPINQUUS, Nn. 8p.

(Plate XLIv, fig. 5.)

Ammonites curvicosts Stoliczka, 1866, Mem. Geol, Survey of India, Caleutta, Vol V, pe 105,

Dimensions :—~
Diameter - . . . . . . . . . 49 mm,
Width of umbilicus . . . . . . . . . 212,
Height of last volution . . . . . . . .15,
Thickness . . . . . . . . . . . 158 ,,

The specimen determined by Stoliczka as Ammonites curvicosta Oppel is
indeed very closely related to the species from the Kellaway-Stage, but cannot
be specifically identified with it.

The shell has a wide umbilicus and volutions whose cross-section is almost
circular. Each volution bears 44 ribs, which, on the older parts of the shell
are fairly straight and radially disposed, while at the anterior end they exhibit
a slight curvature. Above the middle of the flanks the ribs subdivide in a regu-
lar fashion and pass right across the ventral face without becoming appreciably
reduced. The number of psrabolas cannot be exactly ascertained, but their
nature is clearly discernible in several places. The smooth external arch is
rather short and anteriorly truncate; the external parabolar sinus does not
exhibit any tubercular thickening, but is flat. The lateral lappet also is nearly
smooth and only shows traces of a short rib. The ribs of the parabolar bundles
are feebly developed, as is also the true parabolar rib, which is distinctly visible
only in the umbilical region. At one place, in the anterior portion of | the last
volution, there exists a slight constriction in which is situated a short feeble
secondary rib.

The disposition of the suture-line and the nature of the body-chamber are

both unknown. The specimen is entirely chambered, traces of the antisiphonal
T2



HIMALAYAN FOSSILS.

| margin of the
shell. Slight traces of an

volution ; the specimen

R,
Jobe being visible i ¢

at the anterior end of the preseryed
outer whurl can be detected on the flan :
was. therefore, larger by at least one complete vohmo:xl. —
iffen Y 'l . 1e more .

' from P. curvicosta owing to .
. e there are only 36 Amm.

) . L. :
while, according to Siemiradzki, A
P ; curvicosta slways exhibit a

The branch-ribs of P. : _ -
the present species, especially at its

after the manner of the

ith the externa penultimate volution
ontact wit e ¢
portion of the
ks of the last

smounting to

(Perssphinctes) curvicosta.

distinot backward curvature, whilst 1n .
one notices a distinct anterior deflection,

Paraboliceras species of the Spiti  Shales. Finally  the cross-section 18 rlound,
while in P. curticosta it is tall and rounded-oblong or oval.  P. ?l'up‘mquus
shares with the curvicostate tvpes described by Waagen from  Kachh  the
subcircular shape of the cross-section ; but the ribs of the latter are strongly
curved backwards so that it is not possible to unite it with these types. The
afinity of the present species to P. variabiis Lahusen! is still more decided than
its relationship with P. curvicosta. In P. rariabilis the ribs exhibit a slight
anterior deflection similar to that observed in P. propinquus, but P. variabilis has
more decidedly flattened flanks and fewer ribs, so that a specific identification
with this species is equally out of question. Perisphinctes tenuis Siem. and P.
polonicus Siem. have suborbicular volutions. but their ribs are strongly deflected
backward, so that these forms cannot either be taken into account. Amongst
the forms of the Oxfordian stage P. frickensis Mosch and P. mirus Buk. exhibit
the same subcircular cross-section as P. propinquus,; but their ribs are so few
and so decidedly sigmoidal that it is not possible to specifically identily the
Indian form with either of these species.

The relatively small height of the whorls, the absent or scarcely noticeable
snterior deflection of the ribs, and finally the feeble development of the para-
bolar tubercles connect P. propinguus more intimately with the geologically
older forme than with the Sabineanus-Jubar group (subgenus Paraboliceras). A
knowledge of the suture would enable us to form a still more definite opinion
regarding the classificatory position of P. propingquus : the suture of Grossouvria
a8, h:_ss. alread,f' been mentioned in the introduction to the genus, exhibits a more’
primitive perisphinctoid type than in Paraboliceras. Taking palaontological facts
30 far as known, into consideration, it seems probable that Pf propinquus occu ie;
:;a;:)mewhat lower poFJition in the sequence of the Spiti Shales” than pt.he
. ::’l:.ls group. This matter will be discussed in the concluding chapter of

P. propinquus is represented by one specimen from Chikkim.

anterior end.

1 Mem. Com. geul. 34
jur. env. Syzp :td&:,.?:;“-l' i;}e:bt:mbow‘ 1883, pl. X. fig. 4, pp. 68, 84, According to Nikitin (Dép
bowrg, Vol VII, 1888, p. 116) as Asp urB. 1888, p. 9) a form figured by Sinzow (Mém. Com. géol.. Plters-
Vo Smirndski Perisph, ererus i m:::z’z‘-’;"“ perisphinctoides in identical with Perisph. variabilis. Aooordhlg
3, ba. 5; Paliontographica, Vol, 45 > ®lso eynonymous (Zeitach. Deutsch. geol Gesellsch, 1804, pl
Eouthrn Jors ress o d - 15, P-‘ 116). P. veriabilis has been lately deecribed by G Le: f .
egion. (Lenkschr. Schweiz. pal. Ges., Genf.. 1905, XXX, p. 37 pl. 1 )f,ig -9 o )rom the
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PERIsPHINCTES (PARABOLICERAB ) Jumar (Strachey), H. F. Blanford ap.

(Plate XLIV, fig. 1 «,b.)

Ammonites Jubar (R. Strachey mew.), H. F. Blanford, N5, Palawmtology of Niti, p. %2, jd. 29, by
24,5 non pL 21, fig. 1 a—.

Ammonites Jubar (R. Strachey mus.), H. F. Blanford in (i. C, Crick, Strachey's Cephalopods from
the Himalays, Geological Magazine, new ser, Dec, V, Vol L 1904, p. L.

In the ** Palontology of Niti,” H. F. Blanford has figured two npecimens
under the name of Anm. Jubar and, as explained by G. C. Crick, a third Bpeci-
men was utilised to represent the cross-section. A further specimen was added
88 var. multiradiata. Oppel’s work on the fossil Cephalopoda of the Himalaya
appeared while the ‘‘Palmontology of Niti” was in the prees, and Blanford, in
an appendix, identified Ammonites Jubar with Amm. Sabineanus Oppel and dis-
carded his original desigpation in favour of the name introduced by Oppel.

The reference to a single species of all the forms described by Blanford and
Oppel under the names of Amm. Jubar and Amm. Sabineanus was i perfect
agreement with the notions then prevalent as to the wide limits of a species.
If we decided to act conformably to such a corception, we would have to unite
into a siugle species not only the forms above mentioned, but all those constitut-
ing the subgenus Paraboliceras. But any scientist entertaining narrower views
on the subject will not hesitate to recognise that the specimens figured by Blan-
ford as Amm. Jubar belong to two distinct species.! Fig. 2, plate 2/, of the
““ Palzontology of Niti’’ represents a species with a proportionately low oral aper-
ture, straight, feebly prominent parabolar ribs only slightly deflected forward and
with tall oral aperture and very prominent and numerous parabolar ribs strongly
deflected forward. The latter form7iis the only one that can be identified with
Paraboliceras Sabineanum, if we adhere to our conception of a species, while the
former has to be separated as an independent species and, as a matter of course,
must retain the name of Paraboliceras Jubar. .

Paraboliceras Jubar thus restricted is represented in the material at my dis-
position by only one solitary specimen, the din%ensmns of which are as fol]o.ws:
diameter 76 mm. ; umbilical width 28°5 mm. ; thickness 253 mm : volution height

-98'8 mm. The flanks are only slightly arched; they ‘are dlstn?ctly nmrked- off
from the flattened external margin, but they pass grs?dually into the oblique
rounded umbilical wall. On the inner volution the nbs‘ are rather .strongly
deflected forward. At first the parabolar ribs pro?'ect only.shght!_v. becoming more
distinct with increasing age. On the la:&st v<?lut1c3n the ribs become very pl'om-f
inent and gradually assume a more radial direction. On the poister‘l?r pa:irt o
the last volution the parsbolar 1ibs succeed each other rather closery and are

somewhat more massive than the other ribs: but on the anterior part they are

1 If we take account of the specimen employed for the representation of the ventral face and crues-
-section (loe. cib.), we have in reality to deal with three species.
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branched ribs :

' ; that 4 or 3 hicker than
spacel at wider "“mb:lu‘ h:;n i thia part of the shell. are no thi
smeCeadiY ¥ wrabolar nbs W . rgist only
b t:r ul'an- ribe.  The p&l'abolnr bundles (o:\smﬂu",ml -

¢ . . xte

revath with one pusterior branching Fib. Un the
istinctly deflected forward. . ortion of the
d A I I

ter
reserved. The 8D '
P the exact poxition of the last septum

intervene betwoen

of the pumbolnr rib
argin the ribs are

together
interrupted aund ‘ .
The suture-line is not completely

last volution belongs to the body-chamber
cannot be ascertained. .

The type specinen figured in the
gerved ; nevertheless. judging from @ plnswr;) .
no doubt that the gpecimen here figured as erisp

! tial points. ‘ . ] .
‘m'l‘;: t‘tlilg:rfssd;m.~:;:(~.cir:;.t’:n is from Lochambetkichak. third Stage ;

specimen is from the Niti Pass.

«+ palmontology of Niti'’ 1s not well pre-

cast forwarded to me. there can be
hinctes Jubar agrees with this

Blanford’s

PERISPHINCTES (PARABOLICERAS) RECTECOSTATUS, n. 8p.

(Pla'e XLV1 ™ A, fig. 3 a.b)
Dimensions -—

Diame . 61 mm.
jameter . . . o
Width of umbilicus . . s
Height of last volution . . ;-6 »
Thiokness of last volution . . . . . »

The shell is discoidal, with wide umbilicus, slightly rounded flanks, distinctly
fattened external margin and convex sloping umbilical wall. The volutions
overlap by one-fourth of their height. The cross-section is tall and elliptical.

The ribs are mostly straight. The sculpture of the inner volution differs
considerably from that of the outer one: on the inner volutions the ribs are
fliform, crowded and strongly deflected forward, while on the outer volution
thev .are prominent, few, and radially disposed. The umbilical sinus of the
parabolar ribs is only feebly indicated on the last volution, and the parabolar
ribs are only slightly more massive than the remainder of the ribs. The dis-
poation of the ribs being radial, the parabolar rib diverges only slightly from
the preceding one; the parabolar bundles are consequently narrow and contain
on]:\- one short intercalary rib. Even this intercalary rib may be wanting, in
'whxch case the parabolar ‘bundles consist only of two ribs which become fused
in the Parabolar. tube.rcle. Between successive parabolar bundles is intercalated
:ﬂl:rnf rli:?ma: i::;nb;;a?;hihng :‘::ve 1the l.niddle of the flanks; short intfer-
A b e 10 U xternal region, so that there are 4 or 5 nt.>s
o the lust volution essive parabolar tubercles on the external margin

. ese ribs traverse the external margin normally, an an-

terior deflection being only dimly indicated along the median zone, where the

ribs are somewhat reduced .
the last volution. . There are about 16 rather prominent parabolas on
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The suture is only incompletely preserved ; the antarior portion of the las
volution seems to belong to the body-chamber, wo that P. rectecostatum must be
a species of comparatively small size.

Paraboliceras rectecostatum occupies a rather isolated position smongst the
bulk of the species. It agrees with Paraboliceras cyrtoptychum with respect to
the flat shape of the shell and its wide umbilicus, but in P. cyrtoptychum the
ribs exhibit a characteristic strong curvature, while in P. rectecostattm they are
remarkably straight. Paraboliceras Jubar differs by its thicker volutions, its
more strongly deflected ribs, the greater number of intermediate ribs and
relative scarcity of parabolar tubercles. The umbilical sinus of the parabolar
ribs is more pronounced in P. Jubar, and the ribs are more deflected forward on
the external margin.

Paraboliceras rectecostatum is the only species of the genus in which the rib-
bundles consist of only two long ribs uniting in a parabolar tubercle. In the
genus Grossourria this mode of development of the rib-bundles is more frequent,
being especially the rule in Grossouvria claromontana Bukowski! from the Ox-
fordian of Czenstochau in Poland. Although this latter species bears a strong
resemblance to Paraboliceras rectecostatum, it is certainly not closely related, for
the Oxfordian species exhibits distinct coustrictions and its body-chamber bears
dichotomous ribs, the cross-section exhibiting the shape of a rectangle with
rounded corners: in fact Grossouvria claromontana is in every respect a typical
member of its genus. while P. rectecostatum is a genuine Paraboliceras.

Paraboliceras rectecostatum is rtepresented by a single specimen from the
Schlagintweit Collection, the exact locality of which is unknown.

PERISPHINCTES (PARABOLICERAS) CYRTOPTYCHUS, n. 8p.

~

(Plate XLIV, fig. 2.)

The present species is allied to Paraboliceras Jubar (Strachey) Blanford on
account of its low volutions. The dimensions cannot be exactly stated
because it is distorted by compression and incompletely preserved. All that can
be said is that at a diameter of 66 mm. the umbilical width is 23-2 mm., the
volution-height 27 mm., and the greatest thickness,. mea.sured over the ribs, 203
mm. The cross-section is oval, the external margin belng rounded, th.e flanks
slightly arched, while the umbilical wall, which insensibly gr?fluates into the
flanks, slopes down with a very flat surface towards.the umbilical suture.

The parabolar tubercles and consequently- tht.a np-bundles are remarkably
numerous in this species. The number of lx.m.m-nbs intercalated betwee.n suc-
cessive fascicles is frequently only two, sometimes even only one. The ribs are

generally very well marked and prominent.

1 Jurabildungen von Cuzenstochsu, Beitrdge zur Palgonlologie Oeslerreich-Ungnras, Vol V, 1888, p. 144,
pl XXVIII, fige, 2—6.
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ribs are not much more nmn.:uval.\

The purabolar N
" theless exhibit 8 very characteristic

developed thun the

appenrance in conse-
thoir umbilical

rempinder. but never ‘
quene of their remarkable length and the str.uug curvature .uf o
jon. which I8 posteriorlv convex. The anterior and povsterior declivities of
‘ \ their umbilical ond : anteriorly they slope

unequal  at
while their post

) e
t overhanging. T'he
pumbolar ribs.

erior declivity in exceedingly steep. EO much
former oral edge can be very
On the upper portion
and they are deflected

the parabolar ribs are
down very gradually.
w as to make them almos
deardy recoguized on a gre
of the whorls the rnbs are
forward on the ventral face which,
served.  The parabolat tubercles proj
at the posteriot end of the preserved portion ©
portion they seem to becomw fewer and are per

Ouly weathered traces of the suture can be recognised.

Purabolicerus  cyrioptychum is distinguished from p. Jubar by the greater
convexity of the external margin, the greater curvature of the ribs, the strik-

ing curvature of the umbilical portion of the parabolar ribs, and the greater
qumber and the lesser prominence of the parabolar tubercles. The sculpture of
the anterior portion of the last volution recslls Paraboliceras Haugi, but the
ornamentation of the inner volutions as well as the shape of the shell are so
different that a copfusion between the two species is quite out ol question.

Paraboliceras  cyrtoplychum 18 represented by a single specimen from Kuti
(Upper and Middle Spiti Shales ; Coll. A. v. Krafit).

at nuny of the
regularly branched,
however, 18 unfortunately  very badly pre.

ect only slightly, a~ is particularly noticeablo
f the outer whorl ; on the anterior

haps entirely wanting.

fairly

PrrispEINCTES (PARABOLICERAS) SABINEANUS, Oppel sp.

(Plate XLIV, fig. 3; plate XLVIII, fig. 3 a—c.)

Ammonstes Sabineanua, Oppel : Palaeontolog. Mitteil., 1864, 1 2
. : .. 1864, T, p. 288, pl 82, fig. 1
.-l--o:;ka Jubar (Strachey wss.), Blanford: Palwontology of Niti, 182]; P 882 a:d_;; nt‘:: 'ﬁg. e
. an . fl., pl. 21, fig. 1w r, non pl. 20, fig. 2. R ostecript, - 100
Ammonites Sabineanus, Stoliczka. Mem. Geol. Surve Y
Perieoks i olicz fem. . y of India, Calcutta, 1866, Vol. V
ﬂ:’:ﬂd:: S:Jb'lnl:‘auu S;‘elmndzh: Monogr. Beschr. der Gattung Perisphinctes(,) Pal;emq .
. 45, p. 110, pl. XX, fig. 2 (denoted as Perisphinctes Jubar in th i e
plates). in the explanation to the
Under the name 1 '
do pot completely a AmMm Sabineanus Oppel described two specimens which
specimens together wf:;e with each other. A more detailed study of these
vinced me that OPpei’s t:; mor,e_colplo‘m material at my disposition have con-
. . o original t : . .
single species. The reasone for tl?is conflpeij‘ cannot possibly be united into a
. ; us .
specimens (plate 82, fig. 1) th conclusion are 88 follows : in one of Oppel’s
ooly shi e umbilicus is wider and the ri i
ghtly deflected forward ; the other i ¢ ribs are straight, and
nartower umbilicus and ) Specimen (plate 82, fig. 2) has a somewhat
the nd more decidedly sigmoidal rib
former, the second lateral lobe is symmetri ibs. In the sutureline of
ymmetrically constructed ; in the latter

the second lateral | '
obe 18 rendered unsymmetrical owing to the stronger
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dﬂvo‘o ment f', ¢ Y[ 2 L o0 .
the slf)cll '}urotl he ‘.”‘t‘ nor latersl bl’-‘_ndh Ihe duposition of the snterior patum od
first iet confirms the specific  distinctness of the two formm, la the
}ll’l‘.l hton;x the scul[.;tun.e at the’ commencem:nt of the body-chember, where tin
l:clli of the vo'lutlon lfl 80 mm., consists of rib-fancicles w'ith very ;tmng -
olar tubercles in the intervala hetween which there occur three I ' p‘l
clm.;ol.y packed intermedinte ribs, the latter remainipg 9ithm~ ’mi ’”"‘?l‘"
splitting up only in the vicinity of the exteinal i be wph
i) i . nal margin. In the umbilical regum
1¢ parabolar ribs are coneiderably strc i y
and th . ) A ronger than the long intermudiste 1ihn,
n ! e humblllml sinus curves decidedly backwards.

n the second form, the ¢ . . :
enterior part of the sl::l’l ix~:|e L'ltll:ng?ﬂ o 't'he amatn 19 the
and the o - b qui ifferent. .The umbilical finuses are shallower.

. > pal: n.' ribs are at ﬁrst only slightly stronger than the lupg intsr-
mediate ones. When the volution-height has reached 34 mm., the parabolar
ribs l.)ecome rather suddenly prominent, 1ecede from each other and only ome
long mtermedmte' rib makes its appearance.l Consequently the anterior p.onion
of the sbe.ll. acquires a developmental tendency which cannot be reconciled with
.the. p.Osslbll.l.t_V of a teturn to the sculpture of the first form. In other words,
it 18 impossible to reconstruct the anterior portion of the chambered nucleus and
the living-chamber of the second form according to the pattern suggested by
the orpamentation of the first form. ’

'!'.‘his is confirmed by a specimen in the Schlagintweit Collection, which is
de'scrlbed here under the new name of Paraboliceras Haugi, but which is cer-
tainly very closely related to the sccond form (vide plate XLVIII A, fig. 1).
At an early age the ribs evince already a strong tendency towards becoming
thicker and receding from each other, in consequence of which the shell acquires
a sculpture consisting of strong, widely spaced ribs breaking up into numerous
branches on the external margin, a type of sculpture essentially different from
that of Amm. Sabineanus Oppel

At its full-grown stage, the second form evidently undergoes s similar
development, and hence, taking into account other differences, it becomes neces-
sary to refer Oppel’s original co-types of Amm. Sabineanus to two different
species.

In accordance with the customary procedure the name Perisphincies Sabs-
neanus should be reserved for the specimen figured in the first instance, that is,
the one depicted in fig. 1 a—c, plate 82, of Oppel’s work. For the second
form, shown in fig. 2 a, b of the same plate, I propose the new name Perws-
phinctes (Paraboliceras) himalayanus. Briefly summariring the chief characters of
Paraboliceras Sabineanus in the sence accepted by us, the species is dirtinguished
by rather flat flanks, a complanate ventral face, a slanting and rounded umbibcal
wall, crowded, straight, ribs only slightly deflected forward. and verr massve

parabolar tubercles. The parabolar ribs are mostly strongly developed, aed

| It is precisely this most important anterior portion of the shell which, wairtumately, has \eey
omitted in the * Paliontol. Mitteilungen.” -
:
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er deep umbilical ginus; the parabolar bundltts consist as a rule of
full.gown stage, there usually intervene b('!tweon 8uc-
long ribs of which, as 8 rule, only one l? branched
In some specimens the ramification of

™

bave a rath
onlv three ribs. At thoe
cvesive parabolar bundles three

: einity xternal morgin.
in the vicinity of the e .. . . N
the ribs takes place quite close to the external morgin, In others it occurs clorer

to the middle of the flanks. On the oxtef‘nnl margin the ribs fire more or less
deflected forward, becoming reduced or obliterated along the 1_'“‘-3(1_'“" zone. The
lateral lobes have broad trunks. the second lateral lobe exhibiting a  subsym.
me";:‘] a\tlodl;fiil;mtloon.()ppel’s type specimen, Parabolic.eras Sabineanum inclu(.los
one large specimen of at least 144 mm. diameter which ugrees perfectly \\rlth
it, the only difference being a slightly more pronounced. deflection of the ribs,
In the speéimen represented in fig. 3. plate XLIV, the .dlﬂ'erences aTe somewhat
greater. The parabolar ribs are somewhat more promment. and the .ﬂanks of
the volutions somewhat more convex. Close to the anterior extremity there
occur no less than six long intermediate ribs between successive parabolar
fascicles. This, to a certain extent, is compensated by the fact that further
back onlv one or two long intermediate tibs occur in a similar position. The
suture-lin.e is only indistinctly preserved ; the second lateral lobe is somewhat
more asymmetric than in Oppel’s type, but the lobe-trunks show the same
broad development. Moreover, the ribs are somewhat more strongly deflected
forward on the external margin.

The specimen figured by Blanford as 4mm. Jubar in plate 21, fig. 1, of the
“ Paleontology of Niti” (and refigured by Siemiradzki, loc. cit.) represents a
very similar variety.

The young specimen depicted in plate 48, fig. 3 a—c, most probably belongs
to the same species. This specimen shows that up to a diameter of 12 mm.
the volutions are as broad as high, or relatively somewhat brosder. From that
stage onwards they 1apidly increase in height so that at a diameter of 22 mm.
the volution-beight is 8 mm., the breadth being only 78 mm.
and ‘Z:t::::’ 501:11:6 0:;::1;:1 Oppel"s figure exaggerates soylewhat'the smoothness

margin. In the cross-sectional diagram 1 o the

vt:ntral face i8 not sufficiently rounded and the umbilical wall is somewhat too
gteep.

The distinguishing features
relative, Parabolicerqs tibeticum,
species.

!Jetween Paraboliceras Sabineanum and its nearest
are referred to in the description of the latter

Laptal : ing in Ngari Khorsum ; the specimen, .
blate XLVITL, fg. 5. ap.ta. In Southerp Hundes ; the immature specimen,
» Nig. 3, from Chidamu ; the large specimen from Kuti (Upper and

Middle Spiti S \ i
(COILeS n}:ilt }ll | hlejis, ffo. V. LK]I'aﬁt).' Besides these, there are two smaller specimens
» one from Lilingthi, Upper Spiti Shales (A. v, Krafit), one from
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Lochambelkichak (‘stage III). The

-

: e .. Schlagintweit  Collection also  containe a
specimen exhibiting an injury at the commencement of the body-chamber which

has been healed up during the life of the animal. The exact localitien of the
latter specimen and of the one illustrated by Blanford are unknown. There are
two more immature specimens, one from the Upper or Middle Spiti Shales of
Kuti, the other, with a healed-up wound, from some uncertain locality in Bpity,

but neither of these exhibit sufficiently distinctive characters to decide with
certuinty whether they belong to this species.

F
N\ f

b4
PERISPHINCTES (PARABOLICERAS) TIBETICUS, D. Sp.

(Plate XLYI, fig. 2 a—c.)

The relationship of the present species to Paraboliceras Sabineanum is so
close that only after much hesitation was I able to arrive at a definite decision
regarding the separation of the two forms. The. differences between the two may
be stated as follows. Paraboliceras tibeticum has a narrower umbilicus and com-
paratively higher and somewhat more overlapping volutions. During the earlier
stages, up to a diameter of at least 28 mm., the thickness of the volutions some-
what exceeds or at least equals their height, whilst the corresponding volutions
of P. Sabineanum are higher than broad. The ribs exhibit the same general
disposition as in P. Sabineanum, but they are mot so decidely deflected forward.
and the parabolar ribs are scarcely stronger than the other ribs, while, in the
case of P. Sabineanum, the parabolar ribs are distingwished by their greater
massiveness. The umbilical sinus is shallower than in P. Sabineanum. The
pronounced flatness of the external margin and the slight convexity of the
flanks are common to both species. .

It cannot be denied that the differences between P. tibeticum .and P. .Sabl-
neanum are by no means striking. Should future discoveries yield specimens
intermediate between the two forms, P. tbeticum will have to be umted. with
P. Sabineanum, from whose diagnosis it will then be necessary  to omit the
massive development of the parabolar ribs, the rela:tlvel)' great 'Wldt»h. o.f t:he
‘umbilicus and the slender form of the earlier volutions. The. chlef. distinctive
“characters of P. Sabineanum would then be its crowded straight ribs an(; O;he
persistence of the intermediate ribs beyond the commencement of the \ 2
Cham;.er;ibeticum is represented by a gingle specimen, the anterior end ?f wl.nch

t of the body-chamber. The dimensions
apparently belongs to the commencemen \

of the specimen are:—

120 mm
Diameter . . . . . ik
Width of umbilicus oy
Volution-height . . . . : - . : as .
‘Maximum thickness . . . . . . .

L Locality.—Chidamu.
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ERAS) HIMALAYANUS, D. 8p.

296 .
PerispuiNcTEs (PARABOLIC

(Plate XLVI. fig. 1 a—d.)

1, pl 82, fig. ¢ o b, non fig. 1 0 —c.

Cobinsanus, Oppel : Palstontolog. Mitteil., I V, p. 101 and f.

Ammonites Sodineonus, Stolicaka : Mem, Geal. Survey of India, Yo |
When dealing with P. S.abineanum we }:Ml'v a(l’l)l‘e;)‘j}’i:tl‘:::d{h::f ::;?n':mi‘:
gecond form placed by UPp : . '
;imhica&:nses}:::::ntghnih:part from certain differences Of~s}lb0rdl;;fw:;:llf', et,h::;f
second form which we have named P. himalayanum exhibits :l( e ,_ch)n}:n !
ribbing whose peculiarities become especially apparent .onl dlo . tl'l)(, -
and the adjoining end of the chambered nuclcfus. We inc ub cl ted.—,
species two large specimons, the dimensions of which are here tabulated :

Ammonites

a. Oppel's speoimen. 5. PL XLVI, fig. 1.

Diameter . . o 83 mm, l(;z) mm,
Width of umbilicts . R 27:; " ol ::
Volution-height . 14 " e
Maximum thickneas . N R 25 ,,

The shell is discoidal and consists of slightly convex volutions overlapping

bv s little more than one-third in specimen band by nearly one half their height
in specimen a. In the latter specimen the external msargin is somewhat more
flattened than in the former.

The filiform ribs are slightly deflected forward up to a diameter of 83 mm.
in specimen a, and up to a diameter of 100 mm. in specimen b, at this stage
the number of long ribs per volution is 76 and 70 respectively. Towards the
anterior extremity, the ribs gradually assume a more sigmoidal form. Most of
the ribs ramify in the outer region of the flanks; on the external margin they
are strongly deflected forward and along the median zone they become reduced
or ahsolete. The parabolar tubercles  appear to be less numerous on the inner
whorl than on the last volution; at all events they increase in number as the
shell grows larger. They are not so strongly developed as in Paraboliceras
Sabineanum ; they frequently show very clearly the manner in which the para-
bolar tubercles originate from the fusion of two parabolas. The parabolar fasci-
cles are not so sharply marked out from the remainder of the 1ibs as in P,
Sabineanum, because the parabolar ribs are scarcely more prominent than the
ordinary ribs and because they are not so strongly curved backwards in their
umbilical po.rtion so that t}ley do not always unite with the preceding rib to
::)rtzil:eat; 1 fn.sclcle. _The scarcity of well-d.eﬁned parabolar fascicles is especially
. e in specimen b. .Above the middle of the flanks individual parabolar
ribs show a slight thickening.
has :;};za;‘;'ea‘::lt i(;:trl:::] (:(f) t:,ieshf]l'l exh%bits the f:hange in the sculpture which
and P. Sabincomim.  The arab()]:r 1_81()311881ng the .d.lﬁerences between this species
lorm maassive. ridges; the I;heu " drl 8 recede still farther from each other and

i eeply excavated between the parabolar ribs
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and only one long intetmediate rib intervenes in each interspace. The tudy.
chamber is unknown. '

The suture-line differs from that of Paraboliceras Sabincanum mamly oa
account of the asymmetrical development of the second lateral lobe consequent
on the atrophy of its inner lateral branch, The first lateral lobe has » moderately
broad trunk, a long slender terminal branch, and two latersl branches of which
the outer one is inserted higher up and much more strongly developed than the
inner one. The second lateral lobe is followed by three obliquely disposed uuxi-
linry lobes, of which the last one

is divided into two branches. The brosd
saddles are symmetrically divided by long adventitious lobes.

The differences hetween Paraboliceras himalayanum and P. Sabineanum have
been discussed when dealing with the latter species. Similarly we refer to the

description of P. Griesbachi and P. Haugi for a discussion of their relationship
to the present species.

r- 44

It follows from the preceding description that the two specimens which we
include in P. himalayanum do not agree in every point. We need only add
that the characters of specimen b tend strongly towards P. Griesbachsi, whilst
those of specimen o are equally inclined towards P. Haugi. It is not impossible
that with more copious material we would have to distribute the specimens in
a different manner.

Specimen a (Oppel, Pal. M., plate 82, fig. 2) is from Shangra east of Puling
in Ngari Khorsum ; specimen b (plate XLVI, fig. 1) is from Jandu, Hundes.

)< PERISPHINCTES (PARABOLICERAS) HAUGH, 1. 8.
(Plate XLIV, fig. 4a, b, plate XLVIII A, fig. 1 a,b.)

To this species we refer three specimens, one of which, owing to its poor
state of preservation, has not been taken into account in the following descrip-
tion, while the remaining two, although not completely agreeing with each other,
do not nevertheless afford eufficient grounds for a specific separation.

In the smaller specimen (plate XLIV, fig. 4) the breadth and height of t_he
iunermost volutions are equal up to a diameter of 14 mm With inc-reasmg
growth, the height increases quicker than the thickness, so that at a dm
of 21 mm. the height is 10 mm., to a thickness of only 8'3 mm. At a diameter
of 52 mm. the height and thickness of the volution are resPectivel_v 23 and‘ 14
mm. At this stage the shell is very flat, and the cross-s:ectlon of the Yoltmons
relatively very tall; but in the subsequent stages the height no lon'.ger Increases
at such a rapid rate, so that, when the diameter has. reached. 87 mm. the
volution-height measures 35 mm., while -the corresponding maxlmum ?hlckms
is 235 mm. At this stage the- cross-sectiop shows an ap!)r_oxmtel_v elllptml. out-
line with the external margin distinctly flattened, while the flanks are sbightlv
arched and the umpbilical wall is rounded and slopes downwards as a rather
flat declivity. The larger specimen (plate XLVIII A, fig. 1) has a diameter of



HIMALAYAN FOSSILS.

an umbilical width of 3
t 28 mmn.

1 the tlanks aro only
third of their height.

w

1 mm.
42 mm., snd maxin

5 mm.. a volution-height of
In this specimon, also, the
alightly convex.

corresponding with
um thickness of abow

margin 18 devidedly flattened wn¢
olutions ovorlap by about one-
the ribs are some what strongly deflected forward. but

ter on one only observes a slight curvature particulurl_v ll()t,l('-cubl(" on the ml(l.dle
‘ the middle of the Aanks the ribs break up fairly
ontral face they are rather strongly
Parabolar tubercles are

oceur  in  consi.

external
In both spu‘imt‘lm the v
On the inner volutions

la

of the fanks. A little above
regularly nto two branches,
deflected forward and reduced alon
aleeadv  noticeable in the innermost volutions where thev ' :
dembl;w pumber ; with increasing growth they become fewer. increusing ance
more as growth proceeds still further. At this stage. when the diameter hag

reached about 62 mm., the rib-fascicles follow one another in rapid succession, the
parabolar ribs become more prominent, the shell becomes more d.eepl)' excavated
bet ween the parabolar bundles. one bifurcate rib intervening 1n each of the.
interspaces between successive parabolar fascicles. Further forward, probably
of the body-chamber or actually at its commencement, the
scarco and the ornamentation consists of very

h of which ramifies into three:

and on the v
g the medisn zone.

in the vicinity
parabolas once more become
strong, ridge-like, rather wide spaced ribs eac
branch-ribs on the upper part of the flanks.

The suture-line is unknown.
The present species is very closely related to Paraboliceras himalayanum from-

which it differs owing to its less crowded ribs, its flatter external margin, and the
greater massiveness and wider spacing of the ribs on the anterior portion of the
shell. As has already been observed when dealing with Paraboliceras Sabineanum,
‘the latter species .When full grown exhibits a simila? tendency towards a change
;1 tZe or.nam;nifatlon, but this tendency becomes evident somewhat later than in
de.viat(;:ga&ag Pls I;ot- .fxob ?r(.)nounced. The larger specimen of P. himalayanum
te.r‘ tes o.b . a;tgz v its st.rongly convex external margin and the charac-
‘ s of its ribs, so that one experiences no difficulty in distinguishing these two
species from one another.
The locality 3 i i i i

S t}(::a; u)muzi the .largel -Spt;:lnwn in the Schlagintweit Collection is not

own; U specimen 1s from the Laptal Shales, Cam ; :
third specimen is from Kuti. Byvans. P ' P Sangeha; the

\
PERISPHINCTES (PARABOLICERAS) POLYSPHINCTUS, n sp

Pl-t -
Dimensions - (Pl-te XLVIi1 A, i~ 2 a—c.)
Diameter .
Width of umbilicus .
Height of the last volution
Maximum thickness

. . . . 112 mm.
. . . . . 38
. . 0 . . “ ”
(approximately) 28
In its externs. form the shell does not essentially differ from P. Haugs
. Uaugs,y”

n q
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‘The ornamentation of the inner volutions is o

o nly preserved in indistinct
traces, from which it may be ascert

. . ained that the ribs are rather flat and mwmre
distantly spuced than in P. Haugi, somewhat after the st

. ' yle of P. mutdum Oppel.
Dwing the middle stages of growth the parabolar tubercles succeed one another

very cl.osely', un(l.the patabolar fascicles are separated hy deeply excavated broad
interstices, in which one observes at most one short intercalary rib. The ribs are
rather massive. The parabolar tubercles are moderately developed, and not in-
frequently exhibit a double parabola. On the last volution there are at least
24.  On the external margin the ribs are slightly deflected forward and they are
reduced along the median zone.

The way in which the deeply excavated, almost constricted, smooth part
of the shell appear between the rib-bundles strongly recalls the * Polyploci” and
“Virgati.” It is interesting to note the occurrence of this type of ribbing in
the Grossouvria-group, and for this very reason the specimen has been made the
type of a new species, although a complete diagnosis is impracticable owing to
its somewhat deficient state of preservation.

P. Haugi generally exhibits a type of costation which is not unlike that of
P. polysphinctum in so far as the ribs are prominent and wide-spaced. But the
broad and deep interstices between the rib-fascicles are only just indicated in
P. Haugi, while in the present species they are very pronounced. The ribs of
P. Haugi are much sharper and, especially on the inner volution, much fewer
than in P. polysphinctum.

The remarkable Paraboliceras mutilum Oppel sp. is evidently one of the
nearest relatives of the present species. In P. mwlum the sculpture experiences
a still more extreme development; the volutions are somewhat lower, the um-
bilicus wider, the ribs are much more decidedly sigmoidal, and deflected backwards
on the external margin, while in P. polysphinctum they are deflected forward.

The exact locality of the specimen, which forms part of the Schlagint weit
Collection, is not knmown.

PERISPHINCTES (PARABOLICERAS) MUTILUS, Oppel. sp.
Ammonites M:Lappel: 1864, Palmontologische Mitteilungen, I, p. 289, pl. 84, fig. 3.

1 have no other specimen at my disposal but the actual type upon which
Oppel established this remarkable species. I am therefore unable. to add m]uc,h
fresh information concerning this foss'il. Oppel- clearly rt‘acogmszg the coa:;
relationship between the present species and his Ammomteis St mu; :in
expressed the opinion that 1t may s1.mply represent a-patho ogll1 : :‘ 01;
of that species. Nevertheless Oppel himself dr.ew attentu.)r.n to t e. sy m:ne A )
the shell and its strikingly regular ornamentation as militating against such a

The change from the strictly mormal, though somewhat promim?nt
deflected ribs of the innermost whorl to the massive

so gradual, that we cannot see any sufficient

_supposition.
and somewhat strongly - -
ibs of the outer volution 18
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» i bt thuck-ribl

anding this spo(‘io.-\ as anyvthing olse ”} n thick-ribbod  form
‘NM‘ f“v' “‘.{‘ it overy group of ribbed Ao nites.
such as oecur it roely reached 43 mat. the ftlanks carry  oply

r has scarce ‘ .
mediate ribs having already disappeared, so that the

rib- fancicles wre quite smooth. It is oply
that one or two short subsidiary ril;s
The Ilast volution has fourteey
last volution each rib-bundle ig

When the diauwte
rib- Gaacicles, the long inter
deeply excavated furrows betwoen the |
in the vicinity of the external nwrgin

become intercalated between the rib-bundlos.
rib-bundles; on the posterior purtion of the

connected with a stout tubercle. . '
tion also characterised the anterior portioy

Whother this type of ornamenta . ' .
of the last volution cannot bo ascertained, since the external margin of this part

has not been preserved.
The ribs are considerably reduce

much as is shown in Oppel’s illustration
The most remarkable circumstance about this species is the disposition of

the ribs which, instead of being deflected forward as in sll the other species from
Spiti, are deflected somewhat backward. In P. mutilum, that part of tho ribs which
in every other species assumes, on the external margin, a forward curvature, does
not seem to be developed. At one place, the sculpture exhibits some slight
irregularities.

. The shell is very flat with a wide umbilicus. The volutions are elliptical
in cross-section and overlap up to one-fourth or one-fifth of their height.

The suture-line is only partly visible. As already marked by Oppel, it
approaches that of Ammonites Sabineanus, from which it differs owing to the
narrower saddles.

- :a;;bdm‘::: offm::'lum dev.iates s0 much from all other species of the same
s T toasen o & e ;icesswe massiveness of the ribs that a detailed enumera-
e desirinto Za l(; ;:;Zt:trii ap.pea;s to be superfluous. The only _point to
of ormamentation of Paraboh'oemsnmli;;u:: ith(; shape of-the shell an.d the type
P. Baui snd P. polysphinsum ndicate that its closest allies must be

Paraboliceras mutilum co fr ..
Collection i Munich), mes from the Spiti Shales of Spiti (Schlagintweit’s

d on the external margin, but scarcely so
1

!
/

/ PrrisprINCTES (PARABOLICERAS) GRIESBACHI, n. sp
1‘ (Plate XLVIII, fig. 1 a—d.)

e only available spec;
. pecimen of thi <
partly distorted by pressure. of this species is unfortunately incomplete and

The di :
3 mm., the height of volygir o o ® about 130 mm., the umbilical width

on at the g teri ]
ave a regy nienior margin 51 mm., the thickness
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more than one-third of their height, the
way up their flanks.

The crowded ribs are not very
preserved half of the outer volution
to the body-chamber,
The parabolar fascicles

greatest thickness occurring about half

prominent, and are distinctly sigmoidal.  The
ition, the anterior end of which appears to belong
bears nine pairs of Very prominent parabolar tubercles.

usually consist of four ribs, which, however, are not
sharply separated from the intermediate ribs. The umbilical portion of the fore-

'most parabolar ribs is 'only. slightly thickened ; in single instances a slight thicken-
ing of th'e parabolar ribs is also observable in the upper third of the height of
the -volutlon. The number of long intermediate ribs between successive parabolar
fascicles averages three on the outer half of the last volution. Nearly every
one of these ribs bifurcates close to the external margin. Op the external mar-
gin the ribs are only slightly deflected forward and they are somewhat reduced
along the median zone. The portion of the external margin  situated between
successive parabolar tubercles and corresponding with the external lappet remains
smooth.

On the inner volutions, the characters of which are only imperfectly known,
parabolar ribs are very feebly developed, and the parabolar tubercles, which at
a later stage constitute a prominent feature, are scarcely indicated even when
the diameter has already reached 58 mm.

The suture-line agrees remarkably well in all essential points with that of
Paraboliceras Sabineanum from which it is only distinguished by the broader
trunk of the first lateral lobe.

Paraboliceras Griesbachi is very closely related to P. spitiense, from which
it differs owing to the smaller number of the long intermediate ribs between
successive parabolar rib-fascicles, by the greater massiveness of its ribs, and by
the shape of its cross-section. The maximum thickness of Paraboliceras Griesbachs
occurs at half the height of the volutions, whilst in P. spitiense it is shifted some-
what further outwards. The present species differs from Paraboliceras himalaya-
num by its somewhat more crowded ribs, its lower and thicker volutions, and the
configuration of the first lateral lobe, the trunk of which i3 more slender in Para-
boliceras himalayanum than in P. Griesbachi.

Paraboliceras Griesbachi is represented by a single specimen from Jandu in
Hundes (Coll. Griesbach).

X PerisprINCTES (PARABOLICERAS) POMPECKJI, n. sp.
‘ (Plate XLVIII, fig. 2 a—c.)
Dimensions :— )
Diameter . . . . 78  mm,
Width of umbilicus . . . . . . 2-%3 -
.Height of volution above umbilical suture . . . . . . .35
Maximum thickness (approximately) . . . . . . . .25

'a.
The shell is flat and discoidal with a narrow umbilicus. The volutions over-
lap by half their height and exhibit a tall elliptical cross-section. The flanks
24
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the external margin is flattened and distinctly marked off {rom
: § The last semi.

are Hatly arched ;
the flanks ; the umbilical wall is rounded, but has a steep slope.

volution carries six pairs of parabolar tubercles, e(."sCh of which ‘15 clearly .derlved
The parabolar fascicles consist of three ribs, of which the

from two parabolas. les e .
most anterior one, that is, the true parabolar rib, 1s strongly curved bacluiva,rds mn t.he
The posterior

umbilical region where it assumes the form of an elevated ridge. :
In certain

declivity of these ridges is somewhat steeper than the anterior one.

fascicles the parabolar rib disappears in the upper region of the volution without
Between successive parabolar bundles there

reaching the parabolar tubercle. : t
are five long filiform intermediate ribs which are very thin at th¢:=, umbilicug
rib situated immediately

where they all originate with the exception of the ;
behind a parabolar fascicle which originates a little higher up. Many of these

ribs remain simple, others bifurcate in the vicinity of the external margin ;
occasionally there occurs a short intercalary rib.

The ribs exhibit a comparatively shallow sigmoidal shape, but they are
strongly deflected forward on the ventral face and somewhat reduced along the
median zone. Between the parabolar tubercles the external margin is smooth
over those portions which correspond with the external lappets.

Only the larger features of the suture-line can be made out, and these
correspond with the sutural features of Paraboliceras Sabineanum.

Paraboliceras Pompecksi is very closely related to P. Griesbachi and p.
himalayanum. 1t differs from P. Griesbachi owing to its narrower umbilicus, its
somewhat flatter flanks, and the more abrupt transition from the external margin
Into the flanks. Moreover, the intermediate ribs of P. Pompeckji are mnot so

Especially .chax.‘acteristic of P. Pompeckji is the much greater prominence of the
parabolar rlb.s n the umbilical region.  Parabolicerqs himalayanum differs from the
present Specles owing to the large number of parabolar tubercles, the smal] num-
ber and wider spacing of the intermediate ribs, and the much feebler develop-
ment. of the parabolar ribs in their umbilical portion. Moreover, the flanks of
g’. ll:zmalayanum are soxfnewhat more perfectly rounded and the junction of the
an ;ajzl:ld:cf::(t;alpz;eelsk 'l.ese.x abrupt than in P. Pompeckys.

CKJL 1 i1 1
St peck]r 1s Tepresented by a single specimen from Kibber in

!

/ PerisPrINCTES (PARABOLICERAS) SPITIENSIS, n. sp

(Plate XLVII, fig. 1 a—c.)

The type specimen of thi ies j
) 18 specieg ig very well ;
one t ) reserved
o ei)o; 1.1lon of the shell hag been distorted by presst ]fe in W m;n Parts,- though
mately 12130211;%6&1:1%8“6?9“ of its dimensiong, The diameti?(-er'thh Pr‘?'
end, -the voluti .,h .e ur.nblhca] width 35 mm. At the well- r o appro.xl-
! on-height is 48-92 Mm., the maximum thick [ o apterior
ness 34’1 mm, The
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-external margin is more decidedly convex than in any other form of the same
genus, and the cross-section although elliptical in

ita general outline differs
nevertheless from that of 3l

: the other species owing to the situation of the
maximum thickness which occurs somewhat above the middle of the height.

The ribs are very crowded and distinctly sigmoidal, and their uniformly
thread-like appearance is very striking. Individual ribs remain simple, while
others bifurcate either close to the external margin, or in the lower region of
the volutions. On the external margin they are strongly deflected forward and
only slightly reduced along the median zone.

The parabolar tubercles, although strongly developed, do not appear to be
-numerous. Wherever preserved the parabolar ribs are scarcely more prominent
than the other ribs.

The suture-line has unfortupately not heen preserved. In the figured speci-
men the foremost portion scems to belong to the body-chamber, a slight flatten-
ing of the ribs being perceptible at the broken anterior end.

It is impossible to confound Paraholiceras spitiense with any other species.
P. Griesbacki and P. Pompeckji are its nearest allies, P. sputiense being
distinguished from both these species owing to its finer and more crowded
ornamentation, the feeble development of its parabolar ribs, the frequent
branching of the ribs on the lower region of the volution, the small number
of parabolar tubercles, the greater convexity of the ventral face and the peculiar
cross-section.

Paraboliceras spitiense is represented by one specimen from the neighbour-
hood of Jandu on the Sherik river in Hundes (Coll. Griesbach). A second
specimen possibly belonging to the same species, and consisting ot a poorly pre-
served fragment of a body-chamber, is preserved in the Schlagintweit Collection.

PERISPHINCTES (PARABOLICERAS) sp. ind. cf. SPITIENSIS, n. sp.
(Plate XLV, fig. 2 a—d.)

The Spiti' collection includes another species closely rel.ated to P.. spitifz-nse
.and represented by a small fragment of a body-chambel.‘ w11.sh a .V().lutlon-helght
of 55 mm. and a thickness of 382 mm. The cross-section is elliptical, the ex-
ternal margin strongly convex. As in the case of P. spitiense, the crowded ribs
have a thread-like appearance, and bifurcate at a low leveI: but they are more
decidedly curved. The cross-section also exhibits sli.ght .dlﬁerelilces S0 t'haft. the
fragment in question can scarcely be specifically .1den1.'llcal with P. spitiense,
although it must be closely related. ~The exact". relationship of. the two forms can
only be elucidated when more complete material becomes availlable.

The inner margin of the fragment reveals some of the featu_res of .t.he. ex-
ternal region of the preceding whorl. Judging from the hollow impression fleft
by it, one gathers that its external margin was rounded and more ‘.abruptl‘\—
marked off from the flanks than in the case of .tht.a preserved volution. On
the inner volution the parabolar tubercles are distinctly but not strongly
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I |
i ; i lso indicates that the oxternal
' ion of the inner volution a
developed. The impresion |
lappet is short and anteriorly truncated. -
" n is from Chidamu (Coll. Diener).

The spectme

> sHINCTES (PARABOLICERAS), 1. SP. ind.
PERISPHINCT

(Plate XLV, fig. 3 a.—¢.)

Paraboliceras is represented by small fragment of a

p cles of . .
e, o ession of the preceding volu-

bodv-chamber, on the dorsal face of which the impr
tion is indicated with remarkable sharpness.

. . e the
The cross-section is approximately elliptical ; _
does not lie at the middle of the volution, but somewhat lower. The volution

height is 60 mm.. the greatest. thickness 46 mm. The flinks bear sl}ghtl}f curved
ribs. which are somewhat steeper on the posterior than on. the anterior side. On
the external margin the ribs are deflected forward, forming a pronounced arch ;
the number of ribs increases externally, partly through ramification, partly through
intercalation. On the external margin the ribs form arches which are anteriorly
convex and become obsolete along the median zone. Parabolar tubercles are not
developed on the preserved portion of the living chamber: but the correspond-
ing segment of the preceding volution exhibits the outline of the two parabolas
which are of particular interest, as they exhibit very clearly the impression of .
the boundary line of the external lappet. We have already discussed this feature
in the introductory remarks to the genus to which we refer the reader. On the
inner volution the parabolar tubercles are closely spaced, there being only four
intermediate ribs on the ventral face between successive tubercles.

Judging from the type of costation and.the shape of the cross-section this
species must be allied to Paraboliceras spitiense, P. Griesbachi, and P. himalaya-
num. From P. spitiense it is distinguished by its stronger, less curved and less
numerous ribs, probably also by more numerous parabolar tubercles ; from P.
Griesbachi by the greater regularity of the ribs which are more strongly deflected
forward on the external margin; and from P. himalayanum by the lower
and less deeply overlapping volutions. '

As in the case of the preceding species, a complete elucidation of this form
cannot be expected until fresh material becomes available,

The /specimen is from Chidamu (Coll. Diener).

maximum thickness, however,

PERIsPHINCTES (PARABOLICERAS) FASCICOSTATUS, .. Sp.



PERISPAINCTES. ug)

are 8o "“8““_3’ “r"?l"d a8 to be almost flat, the external margin s sbghtly flas
tened and fairly distinctly marked off from the flanks, and the umbilical wall u»
m‘mflf}d but rather steeply sloping. The maximum thickness coincides with ths
umbilical wall.  The volutions overlap by about one-third of their height.

The .Orn:lmcntation consists of numerous ribs slightly deflected forward, whose
n.umber Increases, on the upper part of the shell, to such an extent by ramifica-
tion and intercalation that for every long rib we have about three secondary rnte.

The number of the long ribs on the last volution amounts to 50. The ribs
which are scarcely visible at their origin at the umbilicus, curve backwards o
the umbilical wall in a shallow arch and assume a forward direction along the
flanks. Half-way up the flanks they curve slightly backwards, while on the
external margin they are slightly deflected forward and are reduced along the
median line. This species is characterised by the feeble development of
the parabolas. More than half of the last volution is without rib-bundles and
parabolar tubercles, and even the inner half of the last volution bears only three
rib-bundles and as many pairs of parabolar tubercles. On the next inner vola-
tion there are eight rib-bundles and parabolas. .

The suture-line is not clearly preserved in all its details; but o much can
be made out as to establish that in its essential features it does mnot deviate
from the usual sutural type of the genus Paraboliceras. The relatively strong
development of the auxiliary lobes appears to be characteristic of the species.

In a general way this species deviates so much from the majority of species
of Paraboliceras that a casual observer might readily feel induced to place it
among the genuine.species of Perisphinctes with trichotomous ribs. But on closer
examination, the presence of parabolar tubercles, the deflection of the ribs on tke
external -margin, the shape of the shell, and the characters of the suture-line
clearly indicate that we are dealing with a strongly modified Paraboliceras.  The
most closely allied form is P. Haugi, a species in which trichotomous ribs are
developed on the anterior portion of the last volution. Whilst, however, in
the case of P. Haugi, this developmental stage is only reached at a diameter of
90 to 100 mm., it is exhibited by Paraboliceras jascicostatum when the diameter
is no more than 46 mm. Owing to its numerous and prominent parabolar tuber-
cles, especially during the middle stages of growth, P. Haug: exhibits most typi-
cally the normal Paraboliceras sculpture. In P. fascicostatum, however, this
type of ornamentation loses a great deal of its characteristic appearance, ard the
trichotomous ribs become the leading feature in the ornamentaticn of tke shell.
Moreover, P. Haugt has a wider umbilicus, and 1t 18 somewhat thicker and more
decidedly flattened on the external margin.

PeRIsPEINCTES (PARABOLICERAS) n. 8p. ind. aff. FASCICOSTATUS. n. sp.
(Plate XLIV, fig. 6 a—b.)
The cross-section of this species is not oval as in the other species of Para-

boliceras, but has a nearly rectangular shape. The flanks are nearly flat, and they
2B
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Il in low

tral faco; the umbilical wa

sharply marked off from the flattoned Wl‘l . ehe ’
::i hay ."‘ rather steep alope. The volution height IHIZQ nI;m., :}l;mr?:;:::llij
i ) i ¢ { umbilical wall anc

ickness lies at the junction of the flanks and ‘ '
::n\hl::. The tlanks bear slightly sigmoidal ribs which are foabl_\.b doﬂﬂctt;:d
f\\r;\'anl. To every long rib correspond three nho_rt socond'ar_v n (;-Jn:)n ribe
peripheral part of the fanks and on the external margin; of these secondary 8

i i socondary ribs
twu originate by ramification and one by intercalation.  The y

are rather strongly deflected forward, and they aro reduced nlongt.h_u median zone
of the external 'lmrgin. Owing to the reduced size of the umbilical wall, the

posteriorly convex umbilical portion of the ribs is shorter than in the other

ies of the genus Paraboliceras. ' .
sP"‘:Regm-ding the nature of the inner volutions all that can be made out is what

is shown by the impression of the external margin of the penul.timute “"horl on
the inner n.mrgin of the body-whorl. We are thus able to ascertain that, in this
inper part of the shell, the flanks are somewhat more convex than on the body-
chamber, and it is also evident that there occurred numerous parabolt}r tuber-
cles between which were intercalated three to five secondary ribs which were
alightly deflected forward. . -

The present species bolongs to the group of Paraboliceras fascicostatum as is
evident from the sculpture of the body-chamber. As in the case of P. fasescos-
tatum, the primary ribs break up into three secondary ribs, but they. are less
crowded, somewhat more strongly curved, and much more decidedly deflected
forward on the external margin. The flanks are flatter, tho umbilical wall lower,
the external region more decidedly flattened, and the cross-section more reot-
angular. Finally, the parabolas on the inner volution appear to be more numerous.

The incompleteness of the specimen precludes the creation of a new specific
pame. The exact locality is not know:

PERISPHINCTES (PARABOLICERAS), n. 8p. ind.

Another specimen related to Paraboliceras fascicostatum and preserved in the
Schlagintweit Collection is here mentioned merely with a view to emphagize the:

mirgin, more .deeply subdivided on the flanks and more strongly thickened on
the lowe‘r portion of the volution. Ip consequence of its indifferent state of
preservation we have refrained from creating a new specific name, though the
specimen unquestionably Tepresents a new species.
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PLATE XIX.

Fig. 1 @, b. HopLITES (ACANTHODISCUS) OCTAGONUS Strachey-Blanford sp.
Page204. Internal cast, retaininga portion of the body-chamber. Natury]
size. la, Lateral view. 1b, Apertural view. From Kibber. {See alag
plate XX, fig. 2.)

Fig. 2 a—v, HOPLITES {ACANTHODISCUS) POLYACANTHUS 1. 3p.
Page 208. Specimen with the greater part of the shell preserved. Natu.
ral size. 2a, Lateral view. 2b, Cross-section. 2c, View of the external
periphery. From Lochambelkichak, 3rd Stage.
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. PLATE XX.

Fig. 1 a, b. HorLITES (AcaNTHODISCUS) 0CTAGONUS Strachey-Blanford sp.
Pagc 204. Specimen with most of the shell preserved, exhibiting
a portion of the body-chamber. Natural size. 1la, Lateral view.
1b, View of the external periphery. From Kibber in Spiti.

Fig. 2. HOPLITES (ACANTHODISCUS) OOTAGONUS Strachey-Blanford sp.

Page 204. External periphery of the specimen represented ia plate XIX,
fig. 1. From Kibher in Spiti.






PLATE XXI.

Fig. 1 a—c. HOPLITES (ACANTHODISCUS) ACANTHINUS n. SP.
Page 210. Specimen partly retaining the shell. Natural size. The
ultimate whorl belongs to the body-chamber. 1la, Lateral view. 1b,
View of the external periphery of the ultimate whorl. 1lc, View of
the external periphery of the penultimate whorl. From Lochambel-
lachak, 3rd Stage.

Fig. 2 a, b. HopLiTES (AcanTHODISCUS) aff. MicuagLis Uhlig.
Page 223. Specimen mostly preserved as an internal cast, and probably

forming part of the body-chamber. Natural size. From Locham-
helkichak, 3rd Stage.






PLATE XXIL

Fig. 1 a—e. HOPLITES (ACANTHODISCUS) 00TAGONUS Strachey-Blanford sp.

Page 204. Somewhat thicker variety. The anterior part of the ultimate
whorl belongs to the body chamber. Natural size. la, Lateral view.
1b, View of the external periphery. lc, Cross-section. 1d, Lateral
view of the inner whorls. le, Peripheral view, internal volution.
From Kibber in Spiti.

Fig. 2 a—e. HoPLITES (ACANTHODISCUS) HUNDESIANUS n. Sp.

Page 211. Internal cast. Natural size. 2a, Lateral view. 2b, View
of the external periphery. 2¢, -Apertural view. 2d, Cross-section of
the inner whorls. 2e, Peripheral view, internal volution. North of Ting
Jung La (Pass), Hundes.
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PLATE XXIII.

>\ Fig. 1 6, b. HOPLITES (ACANTHODISCUS) SUBRADIATUS n. SP.
Page 208. Internal cast with a portion of the body-chamber preserved.

Natural size. la, Lateral view. 1b, Apertural view. (See plate XXVI.)
From Lochambelkichak, 3rd Stage.

/ Fig. 2 a—c. HOPLITES (ACANTHODISCUS ?) HIMALAYANUS D. 8p.
A Page 227. Specimen with the shell partly adhering. Natural size.

2a, Lateral view. 2b, Apertural view. 2¢, View of the external
periphery. From T.ochambelkichak, 3rd Stage.
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PLATE XXIV.

\ Fig. 1 a, b. HOPLITES (ACANTHODISCUS) ASIATICUS . SD. _
Page 225. Specimen with the shell partly adhering. Natural size.
The body-chamber probably begins at the point where the last whorl
is broken. la, Lateral view. 1b, Apertural view. Lochambel beds,
Lochambelkichak, 3rd Stage.

™~ Fig. 2 @, b. HOPLITES (ACANTHODISCUS) TIBETANUS n. Sp. _

Page 224. Specimen mostly preserved as an internal cast. The ante-
rior part of the last whorl probably belongs to the body-chamber.
Natural size. 2a, Lateral view. 2b, Apertural view. From Locham-

belkichak, Lochambel beds.

- Fig. 3 a—c. HOPLITES (ACANTHODISCUS) SMITHI n. 8p.
A Page 219. Internal cast. Natural size. The ultimate whorl belongs
probably to the body-chamber. 3a, Lateral view. 3b, View of the

external periphery. 3¢, Cross-section. From Lochambelkichak, Le-
chambel beds. 1™ (hagy .
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PLATE XXV.

Fig. 1 a, b. HOPLITES (ACANTHODISCUS) La ToucHEI n. sp.
Page 217. Internal cast of a chambered nucleus. Natural size. 1la,
Lateral view. 1b, View of the external periphery. From Locham-
belkichak, Lockambebbeds. 3™ Shaq -
Fig. 2 a—d. HopuitEs (acantHODIsCUS) HookErl H. F. Blanford.
Page 215. Internal cast. Natural size. Half the last whorl belongs
to the body-chamber. 2a, Lateral view. 2b, Apertural view. 2c,
View of the external periphery. 2d, Suture. Lochambelkichak, Locham-
bel beds, T Crega
Fig. 3 a, b. HopLiTES (AcaNTHODISCUS) aff. HysTRICOIDES Uhlig.
Page 220. Fragment of the body-chamber. Internal cast. Natural size.

3a, Lateral view. 3b, View of the external periphery. Lochambelki-
chak, lechambelbods. 3™ Waee
Fig. 4 a, b. HOoPLITES (ACANTHODISCUS) ACANTHOPTYCHUS 1. SP.
Page 218. Specimen mostly preserved as an internal cast. The most
anterior part of the ultimate whorl belongs probably to the body-

chamber. 4a, Lateral view. 4b, View of the external periphery.
Lochambelkichak, hochamber-beds. 34 Sraon
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PLATE XXVL

Fig. 1. HoPLITES (ACANTHODISCUS) SUBRADIATUS 0. §D.
Page 208. View of the external periphery of the specimen figured in
plate XXIII. From Lochambelkichak, 3rd Stage.

Fig. 2 a—c. HOPLITES (ACANTHODISCUS) SPITIENSIS . Sp.
Page 221. Fragment. Natural size. The ultimate whorl belongs to the
body-chamber. 2a, Lateral view. 2b, View of the external periphery.
2¢, Cross-section. From Lochambelkichak, 3rd Stage.

Fig. 3 a—c. HOPLITES (ACANTHODISCUS) 1. sp. ind. aff. SUBRADIATUS n. sp.
Page 214. Young specimen. Natural size. 3a, Lateral view. 3b, Cross-
section. 3¢, view of the external periphery. From Spiti Valley.
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PLATE XXVIIL

Fig. 1 a, b. HOPLITES (ACANTHODISCUS) OCTAGONOIDES I. SP.
Page 207. Chambered nucleus. Natural size. la, Lateral view. 1b,

Apertural view. Lochambelkichak, 3rd Stage.

Fig. 2 a, b. HoPLITES (ACANTHODISCUS) OCTAGONOIDES 1. SP.
Page 207. Internal cast consisting of iron pyrites. Natural size. 2a,

Lateral view. 2b, View of the external periphery. Lochambelkichak,
3rd Stage.
Fig. 3 a—c. HorLITES (ACANTHODISCUS) 0CTAGONUS Strachey-Blanford.
Page 204. Internal cast with a part of the body-chamber preserved,
Natural size. This is the original specimen of Blanford’s figure in
Journ. Asiat. Soc. XXXII, pl. I, fig. 5 a—c. 3a, Lateral view. 3b,
View of the external periphery. 3¢, Suture. Spiti Valley.

Fig. 4 a—c. HopL1TES (BLANFORDIA) 1. sp. aff. ACUTICOSTA n. sp.
Page 203. Fragment belonging probably to the body-chamber. Natural
size. 4a, Lateral view. 4b, View of the external periphery. 4¢, Cross-
section. Spiti Valley.
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PLATE XXVIIIL

Fig. 1 a—d. HorLITES (Branrorpra) CRICKI n. sp.
Page 191. Internal cast including the commencement of the body-
chamber. Natural size. la, Lateral view. 1b, Apertural view. I¢,
View of the external periphery. 1d, Suture. From Lochambelkichak,
3rd Stage.

Fig. 2 a—d. HorLiTEs (BLANFORDIA) n. sp. ind. aff. WaLLicHI Gray sp.

Page 190. Internal cast. Natural size. 2a, Lateral view. 25, View
of the external periphery. 2¢, Apertural view. 2d, Suture (the first
lateral saddle is not correctly drawn). From Spiti Valley.

Fig. 3 a—c. HoprLITES (BLANFORDIA) n. 8p. aff. AcUTICOSTA n. Sp.

Page 203. Internal cast. Natural size. The specimen belongs probably
to the body-chamber. 3a, Lateral view. 3b, View of the external
periphery. 3c, Cross-section. From the Spiti Shales.






PLATE XXIX.

Fig. 1 a, b. HopLiTEs (BLANFORDIA) WaLLICHT Gray sp. /2. V
Page 186. Specimen with the shell partly adhering. Natural size.
One quarter of the last whorl belongs to the body-chamber. From Lo-
chambelkichak, 3rd Stage. ,
Fig. 2 a, b. HopLiTEs (BLANFORDIA) WaLLICHI Gray sp. Ve . ©
Page 186. Internal cast. Natural size. Lochambelkichak, 3rd Stage.

Fig. 3 a, b. HoruiTEs (BLaNFORDIA) WaLLICHT Gray sp.
Page 186. 3a, View of the external periphery. 3b,Suture. For a latera]
view of this specimen see plate XXXI, fig. 2. Spiti Valley. (See also
Plate XXX, figure 1, and Plate XXXI, figures 1, 2.)
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PLATE XXX.

Fig. 1 a—c. Hopurres (Branrorpia) Warricm Gray sp. var. &
Page 186. Chambered nucleus. Natural size. la, Lateial view. 1J,
Cross-section. lc, View of the external periphery. From Lochambel-
kichak, 3rd Stage. (See pl. XXIX, pl. XXXI, figs. 1, 2.)

Fig. 2. HopuTEs (BLANFORDIA) APPLANATUS D. Sp.
Page 193. Internal cast, with part of the body-chamber preserved.

Natural size. The ultimate suture is drawn in the figure. (See also
pl. XXXI, fig. 3 a—c.) From Lochambelkichak, 3rd Stage.
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PLATE XXXI.

Fig. 1 a—c. HoprLitEs (BrLanrorpIA) WALLICHI Gray sp.
Page 186. Internal cast belonging probably to the body-chamber. Na-
tural size. la, Lateral view. 1b, View of the external periphery.
lc, Cross-section. From Kibber in Spiti. (See pl. XXIX and XXX.)
Fig. 2. HopLiTeEs (BLaNFORDIA) WALLICHI Gray sp. Var 0y
Page 186. Internal cast. Natural size. Lateral view. The suture and
external periphery are represented in pl. XXIX, fig. 3 a, b. From
Spiti Valley.
Fig. 3 a—c. HoPLITES (BLANFORDIA) APPLANATUS D. SP.
Page 193. External periphery, cross-section and suture of the specimen
represented in pl. XXX, fig. 2. Natural size. From Lochambelkichak,
3rd Stage. '
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PLATE XXXII.

Fig. 1 a—d. PERISPHINCTES (AULACOSPHINCTES) HorranDpI n. sp.

Page 355. Internal cast, almost entirely chambered. Natural size.
la, Lateral view.. 1b, View of the external periphery. 1lc, Cross-section.
1d, Suture, with the internal inflections. North of Ting Jung La (Pass),
Hundes.

Fig. 2 a, b. PERISPHINCTES (AULACOSPHINCTES) RAREPLICATUS n. 8P.
Page 353. Internal cast. Natural size. The ultimate whorl belongs
to the body-chamber. 2a, Lateral view. 2b, Cross-section. North of
Ting Jung La (Pass), Hundes.

Fig. 3 a, b. PERISPHINCTES (AULACOSPHINCTES) cf. NATRICOIDES D. sp.

Page 356. Internal cast. Natural size. The ultimate whorl belongs to
the body-chamber. 3a, Lateral view. 3b, Apertural view. From Shal-
shal, Middle Stage.

Fig. 4 a—d. PERISPHINCTES (AULACOSPHINCTES) PARVULUS n. 8p.

Page 365. Internal cast. Natural size. Half of the ultimate whorl

belongs to the body-chamber. 4a, Lateral view. 4b, Apertural view.

4c, View of the external periphery. 4d, Suture. From Shalshal, Middle
Stage.
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PLATE XXXIIL

/ Fig 1 a—c. PERISPHINCTES (AULACOSPHINCTES) SPITIENSIS D. SD.

~

Page 352. Specimen for the most part preserved as an internal cast.
Natural size. The anterior part of the ultimate whorl belongs probably
to the body-chamber. (Original type of Stoliczka’s Ammonites Parkin-
soni). la, Lateral view. 1b, Apertural view. lc, View of the external
periphery. From Gieumal.

Fig. 2 a—c. PERISPHINCTES (AULACOSPHINCTES) MoRickEanus Oppel sp.

Page 351. Internal cast. Natural size. The anterior part of the ulti-
mate whorl belongs to the body-chamber. 2a, Lateral view. 2b, Aper-
tural view. 2c¢, View of the external periphery. From Gieumal.

Fig. 3 a—c. PERISPHINCTES (AULACOSPHINCTES) SPITIENSIS N. Sp.

Page 352. Internal cast. Natural size. The ultimate whorl belongs
mostly to the body-chamber. 3a, Lateral view. 3b, View of the exter-
nal periphery. 3¢, Cross-sections of the ultimate wherl. From Chidamu.



GotlSunvaf India. P, XXXH1.
JURASSIC FOSSILS (HIMALAYANIIAXXI\

R.Mayer del.et: lith. Albert Berger print.



PLATE XXXIV.

Fig. 1 a—d. HopLrTEs (BLaNFORDIA) BoEHMI n. sp.
Page 195. Specimen chambered up to the end. Natural size. 1la, Lateral
view. 1b, Apertural view. 1l¢, View of the external periphery. 1d,
Suture. From Lochambelkichak, 3rd Stage.






PLATE XXXV.

‘Fig. 1 a—c. HoPLITES (BLANFORDIA) LATIDOMUS n. Sp.
Page 196. Internal cast, chambered up to the end. Natural size.
la, Lateral view. 1b, Apertural view. lec, View of the external peri-

phery. From Lochambelkichak.

Fig. 2 a—d. HorLiTES (BLANFORDIA) CURVATUS n. sp.
Page 200. Chambered internal cast. Natural size. 2a, Lateral view.
2b, View of the external periphery. 2¢, Suture. 2d, Cross-section.
From Chanambaniali.
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PLATE XXXVIL

Fig. 1 a—e. HopLiTES (BLANFORDIA) CELEBRANT N. SD.

Page 199. Chambered nucleus with the shell partly adhering. Natural
size. 1la, Lateral view. 1b, Apertural view. lc, View of the external
periphery. 1d, Cross-section. External periphery with the weak
furrow and the external tubercles of an inner whorl. le, Suture
(correct only in the general outlines). From Lochambelkichak, 3rd Stage.






PLATE XXXVII.
Fig. 1 a—c. HorLites (BLanrorpIA) MIDDLEMISSI n. sp.

Page 197. Internal cast, chambered up to the end. Natural size.

la, Lateral view. 1b, View of the external periphery. 1l¢, Cross-
section. From Lochambelkichak, 3rd Stage.

Fig. 2 a—c. HoPLITES (BLANFORDIA) ACUTICOSTA n. Sp.

Page 201. Internal cast. Natural size. The anterior part belongs to
the body-chamber. (Original type of Blanford’s Ammonites Wallichi
Journal Asiatic Society, Vol. XXXII, pl. 1, fig. 4 [non pl. III, fig. 2, 3].
2a, Lateral view. 2b, Apertural view. 2¢, Suture. From Spiti Valley.
Fig. 3 a—d. PERISPHINCTES (AULACOSPHINCTES) KOSSMATI, n. sp.

Page 361. Almost entirely chambered specimen with the shell ad]:ermg
and chambered nearly to the end. Natural size. 3a, Lateral view.
3b, Apertural view. 3¢, 3d, Cross-sections. From Kibber.
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PLATE XXXVIIL

Fig. 1 a—d. HIMALAYITES STOLICZEAI D. SP.
Page 146. Internal cast of a chambered nucleus. Natural size. la, La-

teral view. 1b, Apertural view. 1lc, View of the external periphery.
1d, Suture. This is Stoliczka’s original specimen of Ammonites hypha-
sis, figured in Mem. Geol. Survey, Calcutta, V, pl. X, fig. 2, p. 97.
From near Gieumal.
Fig. 2 a, b. HiMarayITES HyPHASIS Blanford sp.
Page 149. Internal cast. Natural size. 2a, Lateral view. 2b, View of the
.external periphery. From Spiti Valley,
Fig. 3 a—d. HimaraviTes nypHasis Blanford sp.
Page 149. Internal cast, with part of the body-chamber preserved.
This is Blanford’s original specimen of Ammonites hyphasis Blanford
figured in Journ. Asiat. Soc. XXXII, pl. IV, figs. 2, 2a, 2b. Natural
size. 3a, Lateral view. 3b, Apertural view. 3¢, View of the external
periphery. 3d, Suture. From Spiti, the exact locality is not given.

Fig. 4 a—d. HIMALAYITES VENTRICOSUS D. SP.
Page 145. Internal cast, with part of the body-chamber preserved.
Natural size. 4a, Lateral view. 4b, Apertural view. 4c, View of the
external periphery. 4d, Suture. From Lochambelkichak.

Fig. 5 a—d. HIMALAYITES n. sp. ind. iF
Page 150. Internal cast. Natural size. 5a, Lateral view. 5b, View
of the external periphery. b5c, Cross-section. 5d, Suture. From Spiti
Shales, Locality not noticed.
Fig. 6 a, b. PERISPHINCTES (AULACOSPHINCTES) MORICKEANUS Oppel sp.
Page 351. Internal cast. Natural size. 6a, Lateral view. 6b, Apertural
view. From Jandu, Sherik river.
Fig. 7. HOLCOBTEPHANUS (SPITICERAS) 8p. ind.

Page 395. Internal lobes of a badly preserved fragment. Natural
size, Spiti Valley,
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PLATE XXXIX.

F1e. 1 a—d. HimaraviTes HOLLANDI n. sp.
Page 144. Internal castof a chambered nucleus. Natural size. 1q,
Lateral view. 1b, View of the external periphery. lc, Two consecutive
sutures, with internal lobes. 1d, Cross-section. From Spiti Shales.

Fig. 2 @, b. HiMavayiTes SeipEL1 Oppel sp. ,
Page 140. Specimen with shell adhering. Natural size. 2a, Lateral
view. 2b, View of the external periphery. From Lochambelkichalk,
3rd Stage.



Wfol Suivodi tuidin Pl XXXIX
JURASSIC FOSSILS (HIMALAYALIIAXXI\



PLATE XL.

Fic. 1 e—d. HimavaviTes Serpert Oppel sp.

Page 140. Chambered nucleus with most of the shell preserved. Natural
size. la, Lateral view of the right-hand side. The shell exhibits
here an injury. 1b, Lateral view of the left-hand side, with normal
sculpture. lc, Apertural view. 1d, View of the external periphery.
From Lochambelkichak, 3rd Stage.

% Fia. 2 a—d. HIMALAYITES DEPRESSUS n. 8.

/
’

Page 148. Internal cast, with part ot the body-chamber preserved.
Natural size. 2a, Lateral view. 2b, View of the external periphery,
2¢, Cross-section. 2d, Suture. From Spiti Valley.
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PLATE XLI.

.~ F1e. 1 a—¢. PERISPHINCTES (AULACOSPHINCTES) SPITIENSIS n. SP.

Page 352. Internal cast of a chambered nucleus. Natural size. .g,
Lateral view. 1b, Apertural view. lc, Suture. From Jandu, Sherik
river.

Y7 ‘Wie. 2 a—c. PERISPHINCTES (AULACOSPHINCTES) NATRICOIDES I. Sp.

o

Page 356. Internal cast of a chambered nucleus. Natura' size. 2a,
Lateral view. 2b, View of the external periphery. 2¢, Cross-section.
From Chidamu.
Fic. 3 a~—c. PERISPHINCTES (AULACOSPHINCTES) PACHYGYRUS n. Sp.
Page 358. Internalcast of a chambered nucleus. Natural size. 3a,
Lateral view. 3b, Apertural view. 3c, View of the external periphery.
North of Ting Jung La.
Fie. 4 a—c. PERISPHINCTES (AULACOSPHINCTES) La ToUcCHEI n. sp.
Page 357. Internal cast of a chambered nucleus. Natural size. 4a,

Latéral view. 4b, Apertural view. 4c, View of the external periphery.
From Chidamu.
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PLATE XLII

Fic. 1 a—c. HovLcosTeEPHANUS (AsTIERIA) cf. ScHENKI Oppel. sp.
Page 130. Internal cast of the posterior part of the body-chamber.
la, Lateral view. 1b, Cross-section. 1lc, View of the external peri-
phery. From Lochambelkichak, 3rd Stage (Neocomian).

F1e. 2 a—c. HIMALAYITES HOPLITIFORMIS D. 8p.
Page 151. Internal cast of the posterior part of the body-chamber.
2a, Lateral view. 2b. View of the external periphery. 2¢, Cross-
section. From Spiti valley.

Fie. 3 a, b. PERISPHINCTES (AULACOSPHINCTES) cf. HoLLANDI n. sp.
Page 355. Internal cast. Natural size. The anterior part of the ulti-
mate whorl belongs to the body-chamber. 3¢, Lateral view. 39,
View of the external periphery. From Jandu, Sherik river, Hundes.

Fic. 4 a—c. PERISPHINCTES (AULACOSPHINCTES) LINOPTYCHUS N. Sp.

Page 358. Internal cast with body-chamber preserved. Natural size.
4a, Lateral view. At the broken anterior end of the body-chamber
is a slightly visible constriction, which probably accompanies the
apertural margin. This was overlooked by the artist. 4b, Apertura}
view. 4c, View of the external periphery. From North Kumaon.
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PLATE XLIII.

Fia. 1 a—c. OrpELIA (STREBLITES) KRAFFII n. 8D.

Page 44. Specimen with most of the body-chamber and part of the
shell preserved. Natural size. la, Lateral view. 1b, Apertural view.
le, View cf the external periphery of the body-chamber. The suture
and a section of the keel are represented in the text. From Kuti,
Upper and Middle Spiti Shales.

\\/- Fia. 2 a—d. OPPELIA ((ECOTRAUSTES) ADELA I. 8p.
Page 72. Chambered nucleus, Natural size. 2a, Lateral view. 2b,
Apertural view. 2¢, View of the external periphery. 2d, Suture.
The keel is provided with small tubercles conspicuous only on few
parts and overlooked by the artist. From Tera Gadh, base of the
Spiti Shales (Coll. Krafit).
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PLATE XLIV.

Fig. 1 a, b. PerispHINCTES (PARABOLICERAS) JUBAR (Strachey) Blanford sp.

Page 289. Specimen with part of the shell preserved. Natural size.
la, Lateral view. 1b, View of the external periphery. From Loch-
ambelkichak, 3rd Stage.

X/ Fie. 2. PERISPHINCTES (PARABOLICERAS) CYRTOPTYCHUS N. Sp.
e Page 291. Specimen with most of the shell preserved. Natural size,
Lateral view. From Kuti, Upper and Middle Spiti Shales.
F1c. 3. PErISPHINCTES (PARABOLICERAS) SABINEANUS Oppel sp.

Page 292. Internal cast with part of the body-chamber preserved.

Natural size. Lateral view. See also pl. 48, fig. 3.

>/ Fig. 4 a, b. PerispHINCTES (PArABOLICERAS) Havuer n. sp.

» Page 297. Internal cast, with part of the body-chamber preserved.
Natural size. 4a, Lateral view. 4b, Cross-section. From Laptal
Shales, Camp Sangcha.

v Fic. 5 a, b. PERISPHINCTES (GROSSOUVRIA) PROPINQUUS n. Sp.

Page 287. b5a, Lateral view. b5b, Apertural view. From Chikkim,

Fie. 6 a, b. PErisPHINCTES (PARABOLICERAS) aff. FascicosTaTus n. sp.

Page 305. Internal cast of a part of the body-chamber. Natural
size. 6a, Lateral view. 6b, Peripheral view, internal volution. Schlag-
intweit Collection, Munich.
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PLATE XLV.
KITES KOENENI n. sp.
Page 273. Fragment of body-chamber. Internal cast.

15, View of the external periphery. 1le, Cross-section. Between
Ting Jung La and Chota Hoti.(ws-» -~ " Dewa, 17

' ye Tl
Fic. 2 a—d. PERISPHINCTES (PARABOLICERAS) sp. ind. cf. SPITIENSIS n. sp. '
% Page 303. Fragment of a body-chamber.

2a, Lateral view. 2b, Cross-section. 2¢, Peripheral view, internal
volution. 2d, Cross-section, internal volution. Chidamu.
Fig. 3 a—d. PERISPHINCTES (PARABOLICERAS) sp. n. indet.

X/ Fi1e. 1 a—c. SIMBIRS

la, Lateral view.

Internal cast. Natural size.

Page 304. Fragment of a body-chamber. Internal cast. Natural size.
3a, Lateral view. 3b, Cross-section. 3¢, Peripheral view, internal
volution.

3d, Cross-section, internal volution. Chidamu.
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PLATE XLVA.

'Fie. 1 a—c. SIMBIRSKITES NEPAULENSIS Gray sp.
Page 271. Drawn after a plaster-cast of H. F. Blanford’s original
specimen (Palmontology of Niti, pl. 14, fig. 1). 1la, Lateral view.
16, View of the external periphery. 1l¢, Cross-section. Niti.
+ Fic. 2 a—d. PERISPHINCTES (PARABOLICERAS) FASCICOSTATUS D. SP.
RS Page 304. Internal cast. Natural size. 2a, Lateral view. 2b, Aper-
tural view. 2¢, View of the external periphery. 2d, Suture. Spiti
Shales. Schlagintweit Collection, Munich.
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PLATE XLVL

, F16. 1 a—d. PERIBPHINCTES (PARABOLICERAS) HIMALAYANUS n. sp.

7 Page 296. Internal cast, with part of the body-chamber preserved.
Natural size. la, Lateral view. 1b, Apertural view. le, View of
the external periphery. 1d, Suture. From Jandu, Hundes.

F16. 2 a—c. PrrISPHINCTES (PARABOLICERAS) TIBETICUS n. Sp.
Page 295. Internal cast. Natural size. 2a, Lateral view. 2b, View
of the external periphery. 1lc, Cross-section of the ultimate whorl.
From Chidamu.

\’/
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PLATE XLVIIL.

Fig. 1 a—c. PERISPHINCTES (PARABOLICERAS) SPITIENSIS n. sp.

Page 302. Specimen with part of the body-chamber preserved. The:
chambered nucleus has suffered from compression. Natural size.
la, Lateral view. 1b, View of the external periphery. Il¢, Cross-
section of the body-chamber. From Jandu, Sherik river, Hundes.

F16. 2 a—d. K0SSMATIA DESMIDOPTYCHA N. Sp.
Page 277. Internal cast, with part of the body-chamber preserved.
2a, Lateral view. 2b, Cross-section. 2¢, View of the external peri-
phery. From Lochambelkichak, 2nd Stage.
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PLATE XLVIIL

F1e. 1 a—d. PERISPHINCTES (PARABOLICERAS) GRIESBACHI D. 8P.

Page 300. Specimen with posterior part of the body-chamber preserved.
la, Lateral view. 1b, View of the external periphery. 1c, Cross-
section of the body-chamber. 1d, Suture. From Jandu, Hundes.

F16. 2 a—c. PERISPHINCTES (PARABOLICERAS) POMPECKJI n. sp.

Page 301. Specimen with part of the body-chamber preserved, and the
shell partly adhering. Natural size. 2a, Lateral view. 2b, Apertural
view (the thickness is drawn too small by 2 mm.). 2¢, View of the
external periphery. From Kibber in Spiti.

F16. 3 a—c. PERISPHINCTES (PARABOLICERAS) SABINEANUS Oppel sp.

Page 292. Chambered nucleus. Natural size. 3a, Latiral view. 3b,

Apertural view. 3¢, View of the external periphery. See also pl. 44,
fig. 3. Chidamu.
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PLATE XLVIIIA.

F1c. 1 a, b. PErISPHINCTES (PARaBOLICERAS) HavGI n.sp.
Page 297. Internal cast with the shell partly adhering. Natural size.
la, Lateral view. 1b, View of the external periphery. Spiti Shales.
Coll. Schlagintweit, Munich.

Fig. 2 a—c. PERISPHINCTES (PARABOLICERAS) POLYSPHINCTUS D. Bp.

Page 298. Specimen with the shell partly adhering, and a part of the
body-chamber preserved. Natural size. 2a, Lateral view. 2b, View
of the external periphery. 2¢, Cross-section. Spiti Shales. Coll.
Schlagintweit, Munich.

Fic. 3 a, b. PERISPHINCTES (PARABOLICERAS) RECTECOSTATUS I. 8p.
Page 290. Internal cast with a portion of the body.chamber preserved.
Natural size. 3a, Lateral view. 3b, View of the external periphery.
Spiti Shales. Coll. Schlagintweit, Munich.
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PLATE LXXVIL

Fig. 1. MacROCEPHALITES WAAGENI n. sp.
Page 270. Chambered nucleus, somewhat compressed, but restored by

the artist. Natural size. Lateral view. Gieumal, Spiti. (Oxford-
ian ?) T
Fig. 2 a, b. MacrROCEPHALITES WAAGENI 1. sp.

Page 270. Chambered nucleus, somewhat compressed, but restored by
the artist. Natural size. 2a, Lateral view. 2b, Front view. Near
Gieumal, Spiti. (Oxfordian ?).

Fig. 3 a, b, c. MACROCEPHALITES WAAGENI 1. 8p-

Page 270. Internal cast of chambered nucleus. 3a, Lateral view. 3b,
Front view. 3¢, View of the external periphery. From the Spiti
Valley. (Oxfordian ?).

Fig. 4 a, b, c. MacrocePHALITES cf. Maya Sowerby sp.

Page 269. Internal cast of chambered nucleus. This is the original
specimen of Blanford’s Ammonites nepaulensis (Jowr. Asiat. Soc.
Calcutta, 1864, XXXII, p. 128, pl. 1, figs. 6, 6a). 4a, Lateral view.
4b, Front view. 4c, View of the external periphery. From the
Spiti Valley. (Oxfordian ?)

Fig. 5 @, b. MACROCEPHALITES sp.

Page 269. Internal cast. Natural size. 5a, Lateral view. 5b, Front
view. B¢, View of the external periphery. Tera Gadh,” below the
base of the Spiti shales (A. V. Krafit). (Kellaway ?) -

Fig. 6 a—d. MacROCEPHALITES KITCHINI n. sp.

Page 271. Internal cast of chambered nucleus. Natural size. Ga,
Lateral view. 6b, Front view. 6c, View of the external periphery.
6d, Suture-line. G_ie/ggnal. (Oxfordian ?). '

,
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PLATE LXXVIIIL

Fig. 1 a—c. HorcosTEPHANUS (AsTIERIA) cf. coxvoLuTa v. Koener.
Page. 395. The whole specimen belongs to the body.chamber. Natural
size. la, Lateral view. 1b, View of the external periphery. I,
Cross-section in outline. From Lochambelkichak. Neocomian.

_ Fig. 2 @, b. OPPELIA (STREBLITES) CRASSICOSTATA D. SP.

Page 392. Fragment of the body-chamber, preserved as au internal
cast, Natural size. 2a, Lateral view. 2b. Cross-section in outline.
From Hundes. (Coll. T. L. Walker.)
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PLATE LXXIX.

Fig. 1 a—c. HoLcostEPHANUS (SPITICERAS) TOBLERI n. sp. .

Page 394. Internal cast almost entirely chambered. Natural size.
la, Lateral view. 1b, Front view. 1c Suture. From Hundes. (Coll.
T. L. Walker.)

Fig. 2 a—d. Hoprites (SarasiNeLLa) aff. suspinosus Uhlig n. sp.

Page 241. Chambered internal cast. Natural size. 2a, Side view.
2b, View of the external periphery. 2¢, Suture. 2d, Cross-section.
From Hundes. Valanginian. .

Fig. 3 a—f. BocuHianITES GERARDI Stoliczka sp.

Page 382. Fragment showing two sutures and a portion of the body-
chamber. Natural size. 3a, View of the ventral side. 3b, View of
the dorsal side. 3¢, Lateral view. 3d, 3e, Cross-section. 3f, Suture-
line. This is the original type of Stoliczka’s Anisoceras Gerardianum.
From the Spiti shales; exact locality not known.

Fig. 4 a—d. OppELIA (STREBLITES) PYGMAEA Uhlig and Suess.

Page 393. Internal cast with a portion of the body-chamber preserved.
Natural size. 4a, Lateral view. The figured suture indicates the
position of the last septum. 4b, Apertural view. 4c, View of the
external periphery. 4d, Suture. From Kuti, Byans.
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PLATE LXXX.

Fig. 1 a. b. HorLiTes (TrURMANNIA) Borssier: Pictet sp.
Page 233. Internal cast. Natural size. 1la, Lateral view. The last

whorl belongs to the body-chamber. 15, Cross-section in outline.
From Lochambellichak, Lochambel-beds.
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PLATE LXXXI.

Fig. 1 a, b. HopuiTEs (THURMANNIA) n. sp. ind., aff. Boissierr Pictet sp.

Page 234. Specimen with the shell partly adhering. Natural size.
la, Lateral view, much restored by the artist. The anterior part of
the last whorl belongs to the body-chamber. 15, View of the exter-
nal periphery. From Lochambelkichak, Lochambel-beds.

Fig. 2 a, b. SIMBIRSEITES n. sp. ind.

Page 275. Internal cast of chambercd nucleus. 2a, Lateral view.

2b, View of the external periphery. Kiangur Pass.
Fig. 3 a—d. HOPLITES (SARASINELLA) VARIANS n. SD.

Page 238. Internal cast of chambered nucleus. Natural size. 3a,
Lateral view. 3b, Front view. 3c, View of the external periphery.
3d, Suture. Lochambelkichak. (Neocomian.)
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PLATE LXXXII.

Figs 1 a—c¢. OppELIA (STREBLITES) SPHENODOMA Uhlig and F. Suess.
[I Page 398. Specimen with part of the body-chamber preserved and the

shell partly adhering. Natural size. la, Lateral view. 1b, Aper-
tural view. le, View of the external periphery. See also pl. VI,
fig. 3.

Fig. 2 a—c. HoprrLiTEs (KiLiaNeLLA) PEXIPTYCHUS Uhlig.

Page 229. Internal cast of chambered nucleus. Natural .ize. 2a,
Lateral view. 2b, Front view. 2¢, View of the external periphery.
Form Lochambelkichak. (Valanginian.)

Fig. 3 a, b. HopLiTes (KILIANELLA) LEPTOSOMA n. 8p.

Page 232. Specimen with the shell partly adhering. Natural size.
3a, Lateral view. The anterior part of the last whorl belongs prob-
ably to the body-chamber. 3b, View of the external periphery. From
Lochambelkichak. (Valanginian.)

Fig. 4 a—c. HopLiTes (KILIANELLA) n. sp. ind.

Page 232. Fragment of body-chamber, without the shell. Natural size.
4a, Lateral view. 4b, View of the external periphery. 4¢, Cross-
section. Lochambelkichak. (Valanginian.)

Fig. 5 a—c. HopPLiTES (KILIANELLA) CONSTRICTUS . Sp.

Page 230. Fragment of body-chamber, without the shell. Natural size.
5a, Lateral view. 5b, View of the external periphery. 5c, Cross-

_section. From Lochambelkichak. (Valanginian.)
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PLATE LXXXIIL

\/ Fig. 1 a, b. HoPLiTES (BLANFORDIA) ROTUNDIDOMA D. SP.

' Page 189. 1la, Lateral view. The anterior part of the last whorl
seems to belong to the body-chamber. 15, View of the external
periphery. From Lingti river, Spiti.

7/ TFig. 2 a, b. HopLiTES (BLANFORDIA) ROTUNDIDOMA n. SP.
Page 189. Internal cast. Natural size. 2a, Lateral view. 2B, View
of the external periphery.

Fig. 3 a, b. HorLiTES (BLANFORDIA) n. sp. aff. ROTUNDIDOMA n. sp.

Page 190. Internal cast. Natural size. 3¢, Lateral view. The an-
terior part of the last wherl seems to belong to the body-chamber.
3b, View of the external periphery. From Ladakh, Kashmir. (Coll.
Prochnow, Museum fiir Naturkunde, Berlin.)

Fig. 4 a—c. HopLiTES (BLANFORDIA) SUBQUADRATUS n. 8.

Page 194. Chambered nucleus. Natural size. 4a, Lateral view, 45,

View of the external periphery. 4c¢, Cross-section. Compare with

pl. LXXXIV, fig. 1. From Kuti (Upper and Middle Spiti shales.
A. v. Krafft),
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PLATE LXXXIV.

Fig. 1 a, b. HopLiTEs (BLANFORDIA) ¢f. SUBQUADRATUS n. sp. .
Page 194. Fragment of body-chamber. Natural size. 1la, Lateral view.
1b, Cross-section. Compare with pl. LXXXIII, fig. 4. From Gieumal

Fig. 2 a—d. HopriTEs (SARASINELLA ?) CauTLEYI, Oppel sp.

Page 242. Fragmentary specimen, with body-chamber and apertural
margin preserved. Natural size. « This is one of Oppel’s type-speci-
mens of Ammonites Cautley: (Paliontolog. Mitteilungen, II, pl. 78,
fig. 2 (non fig. 3 =Spiticeras Cautleyi). 2a, Lateral view. 2b, View
of the external periphery of the body-chamber. 2¢, Lateral view of
the penultimate whorl. 2d, View of the external periphery of the
penultimate whorl. Shangra. (Neocomian.)

Fig. 3 a, b. HorLITES (BLANFORDIA) n. 8p. ind.
Page 191. Fragment of body-chamber. Internal cast. Natural size.
3a, Lateral view. 3b, View of the external periphery. F¥rom the
Spiti shales, Hundes.

Fig. 4 a, b. HopLiTEs (BERRIASELLA) aff. RAREFURCATUS Pictet sp.
Page 237. Internal cast. Natural size. 4a, Lateral view. 4b, View
of the external periphery. Lochambelkichak, 3rd Stage.
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PLATE LXXXYV.

. 1 a—c. HorL1TEs (NEOCOMITES) ODONTODISCUS T. Sp.
Page 256. Internal cast with part of the body-chamber preserved.

Natural size. la, Lateral view. 1b, View of the external periphery.
lc, Cross-section. From Lochambelkichak. (Valanginian.)

2 a—c. HopriTEs (NEOCOMITES) ODONTODISCUS . 8D.
Page 256. Internal cast almost entirely chambered. Natural size.

2a, Lateral view. 2b, Cross-section. 2¢, Section. South of Ting
Jung La, Hundes. (Valanginian.)

3 @, b. HopLiTES (NEOCOMITES) ODONTODISCUS n. SP.
Page 256. Fragment of body-chamber. The posterior end exhibits

traces of the last septa. Internal cast. Natural size. 3a, Lateral
view. 3b, View of the external periphery. From Lochambelkichak.
(Valanginian.)

L Horurres (NeocomiTEs) n. sp. ind. aff. opoNToDISCUS n. sp. i
L2age 259. Fragment of body-chamber. Internal cast. Natural size.

Lateral view. From :Lochambelkichak. (Valanginian.)

5 a—d. HopuiTEs (NEOCOMITES) n.gsp. ind. aff. opoNTODISCUS n. sp.
Page 258. Fragment of body-chamber. Internal cast. Natural size.

5a, Lateral view. ©5b, View of the external periphery. 5¢, Cross-
section in outline. 5d, View of the external periphery of the penulti-
mate whorl. Drawn from plaster cast of the inner margin of the
specimen. From Lochambelkichak. (Valanginian.)

. 6 a, b. HopLITES (‘ochITEs) n. sp. ind.
Page 259. Fragment of body-chamber. Internal cast. Natural size.

6a, Lateral view. 6b, View of the external periphery. From Locham-
belkichak. (Valanginian.)
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PLATE LXXXVL

Fig. 1 a—c. Horrites (NEocomiTEs) WALKERI n. sp. )
Page 253. Internal cast. Natural size. la, Lateral view. The last

whorl belongs to the body-chamber. 1, View of the external peri-
phery. 1lc, Cross-section. Compare with pl. LXXXVII, fig. 3 q, b.
From Lochambelkichak (Valanginian).

Fig. 2 a, b. HorriTEs (NEOCOMITES) WALKERI n. Sp.
Page 253. Fragment of body-chamber. Traces of the last suture are
to be seen at the posterior end. Internal cast. Natural size.
2a, Lateral view. 2b, Cross-section. From Lochambelkichak (Valanginian).

Fig. 3 a,b. HopLites (TrUrRMaNNIA) KiINGI n. sp.

Page 235. Specimen with shell partly adhering and part of body-
chamber preserved. Natural size. 3a, Lateral view. 3b, Cross-section
at the beginning of the last whorl. From Lochambelkichak (Val-

) anginian).
Fig. 4 a, b, HoprLITES (AcaNTHODISCUS) SOMMERINGI Oppel sp.

Page 213. Fragment of body-chamber. Internal ocast. Natural size.
4a, Lateral view. 4b, View of the external periphery. From Xuti
(Valanginian ?)

Fig. 5 a—c. HopLiTEs (KiLiaNELLA) aff. EPIMELOIDES (Meneghini) Parona.

Page 231. Fragment of body-chamber. Internal cast. Natural size.
5a, Lateral view, left-hand side. 5b, Lateral view, right-hand side,
5S¢, Whorl section. From Hundes (Valanginian).
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PLATE LXXXVII.

Fig. 1 a—c. HorLiTES (NEOCOMITES) PYCNOPTYCHUS n. Bp. |
Page 252. Internal cast, with part of the body-chamber preserved.

Natural size. la, Lateral view. 1b, Apertural view. l¢, View of
the external periphery. From Lochambelkichak (Valanginian).

Fig. 2 a—c. HgLITEs (NEQCOMITES) CALLIPTYCHUS n. SpP.
Page 251. Internal cast, with part of the body-chamber preserved.
Natural size. 2a, Lateral view. 2b, Apertural view. 2¢, View of
the external periphery. From Lochambelkichak (Valanginian).

Fig. 3 a, b. HorLiTES (NEOCOMITES) WALKERI n. 8p.
Page 253. Specimen partly retaining the shell and exhibiting part of
the body-chamber. Natural size. 3a, Lateral view. 3b, View of the
external periphery. Compare with pl. LXXXVI, fig. 1 a—c,
fig. 2 ¢, b. From Lochambelkichak (Valanginian).

Fig. 4 a—d. Hopurres (NEocomiTes) aff. WaLKERI n. sp.
Page 254. Chambered internal cast. Natural size. 4a, Lateral view.
4b, View of the external periphery. 4¢, Cross-section, 4d, Suture.
From Hundes (Valanginian).
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PLATE LXXXVIIIL

C/xl.l/«"‘f!y')wmh Fig. 1 a—c. HorriTES (NEOCOMITES) NIVALIS D. SP. .
v Page 247. Fragment of body-chamber. Internal cast. Natural size.

la, Lateral view. 1b, View of the external periphery. le¢, Cross-
gsection in outline. From Lochambelkichak (Valanginian).

] Fig. 2 a—c. HoprriTEs (NEOCOMITES) NIVALIS n. SD. 7
Page 247. Internal cast. Natural size. 2a, Lateral view. The last

whorl so far as preserved, belongs to the body-chamber. 2b, View
of the external periphery. 2¢, Cross-section. From Lochambelkichak
(Valanginian).
Fig. 3 a—c. HopuiTes (NrocomrTes) aff. Neocomiensis d’Orbigny sp.
Page 246. Chambered fragment. Natural size. 3a, Lateral view.
3b, Cross-section. 3¢, Suture. From Hundes (Valanginian).

Fig. 4 a—c. HopLiTES (SaRASINELLA ?) CavuTLEYI Oppel sp.
Page 242. Internal cast of chambered nucleus. Natural size. 4a,
Lateral view. 4b, View of the external periphery. 4c, Suture. This
is the original specimen of Stoliczka’s Ammonites Theodorii (Mem.
Geol. Surv. India, V, pl. IX, fig. 5). Compare with pl. LXXXIV,
fig. 2. From Spiti (Valanginian).
Fig. 5 a—c. HoPLiTES (NEOCOMITES) NIVALIS n. Sp.
Page 247. Internal cast of chambered nucleus. Natural sizo. 5a
Lateral view. 5b, Front view." bc, Suture-line. From Lochambelki:
chak (Valanginien). .
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PLATE LXXXIX.

. | o—d. HopLrres (NeocomiTes) TrEODORI Oppel sp.

Page 260. This is Oppel’s type specimen (Paliontologische Mitteilungen,
T, pl. 78, fig. 3 and pl. 83, fig. 2). la, Side view of the body-
chamber. 15, Side view of the inner whorls drawn after a rlaster
cast. lc, Whorl section. 1d, View of the external periphery. From
Laptal, Ngari Khorsum (Valanginian). Schlagintweit, Collection, Munich.

2 a, b. Horurres (NrocomiTes) Taeoporr Oppel sp.
Page 260. Internal cast. Natural size. 2a, Lateral view. The last

whorl so far as preserved belongs to the body-chamber. 2b, Cross-
section. From Lochambelkichak (Valanginian).

3 a, b. HorLiTEs (NEOCOMITES) INDICUS n. 8p.
- Page 262. Internal cast, with part of the body-chamber preserved.
Natural size. 3e, Lateral view. 3b, View of the external periphery.
From Lochambelkichak (Valanginian).
4 a—c. HorLiTES (NEOCOMITES) INDICUS n. Bp.

Page 262. Internal cast. Natural size. 4a, Lateral view. The last
whorl so far as preserved belongs to the body-chamber. 45, View
of the external periphery. 4¢, Cross-section. From Lochambelkichak.
(Valanginian).

5 @, b. HorLiTES (NEOCOMITES) INDICUS n. Bp.

Page 262. Fragment of body-chamber. Internal cast. Natural size,
ba, Lateral view. 5b, View of the external periphery. From Hundes
(Valanginian).

6. HorLiTES (NEOCOMITES) INDICUS n. sp.
Page 262. Suture. From Hundes (Valanginian).
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PLATE XC.

1 a—e. HopLiTESs (NEOCOMITES) MONTANUS ©n. Bp.

Page 249. Internal cast. Natural size. le, Lateral view. Three-quar-
ters of the last whorl belong to the body-chamber. 1b, View of the
external periphery. l¢, 1d, Cross-sections. le, Suture-line. From
Lochambelkichak. (Valanginian.)

2 a—d. HopriTEs (BERRIASELLA) n. sp. ind. aff. PRIvasEnsis Pictet sp.
Page 184. Internal cast, exhibiting a portion of the body-chamber.
Natural size. 2a, Lateral view. 2b, View of the external periphery.
2¢, Cross-section. 2d, Sutures. From Lochambelkichak 3rd Stage.

3 a, b. HoPLITES (NEOCOMITES) INDOMONTANUS n. Sp.

Page 250. Internal cast with part of the body-chamber preserved.
Natural size. 3a, Lateral view. 3b, View of the external periphery.
From Lochambelkichak (Valanginian.)

4 a—c. HOPLITES (SARASINELLA) SUBSPINOSUS n. 8p.

Page 239. Internal cast, chambered almost to the end. Natural size,
4a, Lateral view. 4b, View of the external periphery. 4¢, Suture-
line. From Lochambelkichak (Valanginian.)

5 a——. HopLiTEs (NEOCOMITES) MONTANUS n. Sp.

Page 249. Fragment of body-chamber. Internal cast. 5a, Lateral view.
5b, View of the externa! periphery. 5e, Cross-section. From Loch-
ambelkichak (Valanginian.)

6 a, b. HorLiTES (BERRIASELLA) cf. PRIVASENSIS Pictet sp.

Page 183. Internal cast. Natural size. 6a, Lateral view. The last
whorl so far as preserved belongs to the body-chamber. 6b, View of
the external periphery. From Lochambelkichak, 3rd Stage.

7. HopriTES (NEOCOMITES) INDOMONTANUS . sp.

Page 250. Lateral view of a fragment of ‘body-chamber. Natural size.
From Lochambelkichak. (Valanginian.)
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PLATE XCI.
7Z Fig. 1 a—d. PrRpeAincTES (VIRGATOSPHINCTES) BroILI n. ap.

Page 337. Internal cast. Natural eize. la, Lateral view. Three-quar-
ters of the last whorl belong to the bedy-chamber. The suture
represented js the last ome. 15, Apertural view. 1le, View of the
external periphery. 1d, Suture. From Shangra, Ngari Khorsum, Coll.
Schlagintweit. Munich.

Fig. 2 a—c. KossMATIA n. sp. ind.
Page 276. Specimen with part of the body-chamber preserved. 2g,
Side view. The internal volution is only preserved as an outer cast
of its external form. 23, Side view of the internal volution, drawn
after & plaster cast. 2c, External periphery. From the Spiti shales.
Exact locality unknown.

b Fig. 3 a, b. KoSSMATIA TENUISTRIATA Gray sp.
Page 275. Plaster-cast of Gray’s type specimen. (Depicted by Blanford,
Palmontology of Niti, pl. XV, fiz. 2a—¢, and by v. Siemiradzki,
Palacontographica 45, pl. XXI, fig. 30). 3a, Side view. 3b, View of
" the external periphery. From the Sip%i shales, Exact locslity not known.
Fig. 4. K0ssMATIA DESMIDOPTYCHA D. Bp.

Page 277. Lateral view of a fragment of the body-chamber. Internal
cast. Natural size. From Kuti (Upper and Middle Spiti shales.

A. v. Krafft.) LT LT
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