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HIMALAYITES, Uhlig.1 

species from the Spiti Shales :— 

Himalayites Seideli Oppel sp. ' 

11 
ai 

II 

II 
I I 

I I 

I I 

Icutianus n. sp. 
Schlagintwetti n. sp. 
n. sp. indet. 
Hollaridi n. sp. 
ventricosus n. sp. / 
Stoliczkai n. sp. 
umbo Strachey- Blanf ord. 
depressus n. sp. 
hyphasis Blanford sp. ' 
n. sp. indet. ' 
hoplitiformis n. sp. / 

i 

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 ; m 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 are slightly deflected forward or show 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. T^he ribs extend across the 
ventral face forming transverse or slightly arched, prominent ridges. Along t»he median 
line they are slightly, although usually only just perceptibly, reduced ; this reduction 

1 Pagos 1 to 132 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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tIB, f u n . o w existing on the innermost whorls. Now 
constitutes the last trace oi tne v b i l i c a l s u t ure coalescc into a tubercle, or an 
and then two ribs proceed..ag ^ ^ ^ ^ ^ ^ g t u b e r c ! e . The tuberclcs 
intercalated rib show* a ten y r k a b l c f o r t b e i r s t outDess and massiveness and 
increase rapidly in thickness and aie ^ ^ ig p r e s e r v e d ) i t can be seen that 
l ^ ^ t ^ t o acute spines. They were probably not hollow, but' 

r r t r : r a l ) 1 t ' 
two principal lateral l o b e s and three smaller auxiliary obes which latter rapid y 

S T size. The external auxiliary lobes o r d e r e d u, conjunction with 
three internal auxihaiy lobes constitute together one slight y depressed umbihcal 
lobe The lobes are slender ; the saddles are broader than the lobes and they are to a 
varying extent constricted by secondary lobes and lateral branchlets of lateral 
lobes. The first lateral lobe is nearly as long as, or only a little shorter than, 
the external lobe; the second lateral lobe is much shorter and usually disposed 
obliquely. The umbilical lobe is situated at about the same level as the second 
lateral. The antisiphonal lobe is as long as the first lateral or somewhat shorter. 
In various forms, as for instance in H. Seideli, H. Hollandi (plate XXXTX, fig. 1 c), 
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 principallv 
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 studv 
of the individual ontogeny is of particular importance. As far as the shape of 
the shell is concerned, there exists a tendency towards a relative increase in the 
thickness with in creasing age. 

^ T , 7 o t h - . g^era, or sub-genera, such as Stephanoceras, SphcB-
roeeras, MacrocepMues, SpUiceras, Reinecki., the inner whorls are comparative^ 
thick, growing relatively higher later and • comparatively 
aged specimens, the opposite^tend cv s K T , " " M n D W " b f u U " g r ° W " 
is most pronounced in Z , , 7 ° b S e r V a b l e * t h c P r e s e n t This 
somewhat higher than broad^ b u t T T ^ ^ V ° l u t i o D S ™ 
* other species t h e ^ ar^at L i I J " ^ b i g l " 
- they increase more and more in C d t h T, ** ^ b U t ^ ^ 
species are not known ; 'it ie however w 1 D I i e r™st volutions of several 
ness predominates, and even 'the m i d d l e ^ * * t h a t S r o w t h i n t h i c k " 
decrease in relative breadth Although i ° D ° f t t e b o d 7 "Camber does not 
ledge of the foremost part of the b o d v ' l m e D t i o n e d > w e have no know-
ascertain whether after aU a c o n t r a c t i o n T T * ^ C 0 D 8 e 1 u < * % are unable to 

cross"Section may n o t take place 
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there, we are certainly in a position to declare that the predominant increase ir, 
the thickness of the volutions characterises the main phase of ontogenic develop-
ment. 

Simultaneously with the changes in the cross-scction of the volutions there 
occur changes in the ornamentation. The innermost volutions do not yet posse* 
the sculpture described above, but are ornamented with fine and sharp rite 
which run for some distance across the flank; either in a radial direction with a 
slight anterior deflation, or else in a somewhat sigmoidal curve, and which, after 
having formed a swelling, split up into two branch-ribs which terminate each in 
ft fine, pointed, small tubercle on either side of a sharp median ventral groove. 
At this stage the sculpture recalls that of Parkinsonia 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 different 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. kyphosis 
proceeds only slightly beyond the Parkinsonia stage and retains its primitive 
features nearly throughout life, the opposite is the case with Him. Stoliczkai: here 
the Parkinsonia stage is rapidly traversed; already at an early age tubercles 
make their appcarancc at the branching-points of the ribs, and trichotomy sets 
in as soon 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 35 mm. Him. ventricosus is yet in the Parkinsonia stage, but suddenly and 
practically without passing through a transitional stage it develops strong tubercles 
and the breadth of its volutions increases at a rapid rate. In Him. Scldagintweiti, 
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 measuring 
22 to 30 mm. in diameter, but at 35 to 40 mm. it develops a soulpture which 
corresponds approximately to the developmental phase of Him. hyphatis ; it is o n l y 

B 2 
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136 m m t h a t t h e typical Himalayites 
when the diameter attains more than • 
sculpture establishes itself. v o lutions reaches its maximum, 

whilst it is least in B i m . * ^ ' ^ s t a u d s Him. hoplitiformis with its 
what apart from the majority of <*> ^ flf w h i c h are still merely 

characteristic cross-section and its si 
dichotomous even on the body-ci .ambe ^ ^ g r o U p of the Spiti fauna, 

The genus Himalayites forms a M P ^ ^ c o n s t r u c t e d f o r m s . We cannot 
without transition to any i n t« r" r e l aJ ' c o n s i d e r a b l e resemblance to certain Rein-
faU to recognise in the adult stag ^ ^ ^ t Q c e r t a i n f o r m 3 w h i c h 

eckfe. especially to JWn«*w B r a n C ° * * 0'f t h e g e n u s ffopKto, such as Hop. 
have been hitherto looked upon as member* o M * ^ ^ ^ ^ ^ ^ 

< Y ^ T C i ^ ^ i t u t . the Wallichi group, further those 
recall the species of Hoplites «mcn Reineckias, and perhaps also 
Parkinsonias which are more closely r e e t ^ 
the snecies of Perisphinctes with ventral furrow, sucn ^ 
Oppel Hence we have to look especially to Remeckia and tt^to for points 
of contact with the new genus Himalayites. 

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 shghtly 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 Walhchi group, the ribs 
always exhibit a strong sigmoidal curvature, no differentiation is observable into 
tuberculiferous and non-tuberculate ribs, and no real tubercles or still less thorns 
are developed at the branching-points of the ribs, and one merely notices some 
swellings drawn out length wise 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 but 
concede that a certain degree of relationship actually exists, we have nevertheless 
to deal with two widely divergent branches; and the superficial resemblance which 
individual stouter representatives of the Wallichi group, such as Hoplites rotun-
didomus and Hopl. rolundalus, exhibit with Himalayites depressus must be regarded 
as a case of convergence. 

Similar is the relationship to other ffoyta groups, such as Hopl. Theodori 

Oppel as well as to the forms of Perisvhmcles with 
a ventral furrow. Although the immature forms may exhibit a certain degree 

w e l l T ! P r r T T greatly in ff^teaa 
a L L o f ^ r b T T ' S ^ ^ 8 h °™ * < " r ™ d tendency towarda 
a fus.cn of the nbs along the umbU.cal 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 from the typical Hoplites becomes unavoidable. The difference between 
the two is not only a difference in single, isolated characters, but a difference 
in the unpression which each of them produces as a whole. 

It is exactly in this respect that the genus Himalayites forcibly recalls 
the (weeps-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 consideration. 

The generic name Reineckia was first introduced by Bayle.1 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. D. Steinmann was the first who actually established 
the genus Reineckia in that sense.2 

Ste inmann'1 distinguished two main sub-divisions—the series of Reineckia anceps 
and that of Reineckia (Jrcppini. In 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 ent irely. 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. Brancoi and R. anceps 
carinata—which so closely resemble Himalayites, belong to the anceps-group of 
Steinmann. Of the members of that group it IB 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 arc usually entirely absent. The tubcrcles 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 sutuie d ffers 

1 Explication do In Curtc GAol. do Frnaoc, IV, pi. LVI, 
* Stcuer, in his monograph on the Tithoniim of Argentina, has considerably extended tbo confines of 

the genua Reineckia by the addition of numerous form*. The forms in question being, however, evidently 
of considerable diversity, it sccrrfs advisablo to adhere to the original oonceplion of the genus, at least for 
the present. (PoUontol. Abhandlvngen, VII, Heft 3.) 

a 2«r Kenntniiw dor Juraformation von Caraoolcs (Bolivia). Ntuea Jahrbueh f. Uineratogie, eto,, 
supplementary volumo I (1881), p. 283. 
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* tU tobler (l» v»>loj nit'Hl of tho smmd lateial lobe. Finally consideni Lie diffor-
WOC ?just n^nnfci the mode of growth of the shell. 

According to StoiDmaim the immature shells of Reineckia pass through a 
" CVronati " stage which is said to bo permanent amongst the members of the 
jMtvpr-gnjup ovun when full-grown. This proLably means that the volutions are 
tanadar than high and tuberculiferous, not only in the immature, but also in the 
full grown stages. Tlio development of Himalayites, however, takes a different 
course: it is precisely in youth that the voluticns are higher than broad and only 
later that thov become broader than high. Further, individual specics show only 
* slight tendency towards tho development of the tubercles during the earlier 
stages ; and although we are ignorant of the developmental history of several 
species of Himalayites, yet we know with certainty that in some of the species 
of this genus tho development follows a course which is not in satisfactory agree-
ment with that taken by genuine Reineckias. 

These facts render the generic union of Himalayites with Reineckia a matter 
.if doubtful policy notwithstanding the great resemblance of the species of Hima-
layites to Reineckia Brancoi. Since therefore the direct fusion of our group with 
the genus Hoplites is shown to be imposs 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 
r e c e n t the contmuation of the developmental series of Reineckia, or are we to 
concave it to be a branch grown out of the Hoplites-,took * 

a n s Z \ Z r l a t " T t ^ ^ T ^ ° f S U f i l c i e D t m a t e r i a l t 0 satisfactorily 
o T I l C r r - - 7 l y s t a g ! 
Hoplites in the Titlmni™ • P F e t h e g e n e r a Himalayites and 
* w „ f ~ ' r t o f r ^ 
- w tw„ , o m . g r o u f e p r e s e a t i n t e h e i ^ , a r . t r * t h e f e a t u r K 

target that certain character which , l j „ 7 ® rapeCt W e m t t s t 

the Tithonian and those T L t l 7 T ' T T fon" °< 
absence of constrictions and the Z T Z ""' M a w „ y s - f „ r inStmm the 
J - y unequal value in d i f f e r e n t ^ ° < t i e fu r row- a r e 0f 
<>« that a, regards the ven J ^ Z f ^ t T k 

atted forms may differ c o n s i d e r ^ The 0 " » « ™ * » « . even closelv 

f T b , b " h i d recalls ParHnsJl* J™*"™ »f HmalayiUs 
of a natural re,a«0Ilsllip ^ does not preclude the e s i s t L e 
Callovian are undoubtedly v „ C1„,T , k : , o r t t c Reineckias of thl 

which appea. * * The ^ y a r ^ 

i r i g L r r t * * & ^ > t h e 

W, find, however T B l d e t ' l b l '> ^ t u d e betweeTrZ T t W e f o r e > 
Uin extent. ' ° ° ^ e M ™ » « o n that this ^ g aP 13 bridged over to a cer-
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It is especially Qucnstedt as well as Oppel who have dewcnbed form* iroru 
the lower and middle Malm—forms like Amm. anceps albus Quenst., Amm. bifur-
catus Quenst., Amm. bifurcatus pinguis Quenst., Amm. stephanoides Oppel— which 
appear to belong to the form-cycle of Reineckia 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 
sufficient material for the purpose of solving the problem of the natural a f f init ies 
of the genus Himalayites. ; 

The genus Himalayites does not appear to be well represented in Europe. 
The small number of species belonging to this genus described from 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 united this form with a species from Andalusia under the name of 
Peltoceras Cartazxri. Himalayites Cartazari is exceedingly near Himalayites Stolicz-
kai n. sp. {Amm. _ hyphasis Stol., non 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 authority of Kilian, in the south of France. In the 
region including Southern France, Andalusia, and North Africa the genus Hima-
layites appears to be comparatively well developed; for in Andalusia there is 
found, besides Amm. Cartazari, a second species which Kilian has described under 
the name of Hoplites Malbosi (non Amm. Malbosi Pict.). Further, the forms 
described by Pomel from Lamoriciere in Algeria as Amm. Breveti, Amm. Aulisuce 
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 Himalayites 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 " Stramberger Schichten " 
(pi. 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 I'Universite de Lyon, Paris, 1897, pi. I, fig. 10, p. 284). Himalayites micro-
canthus is widely distributed in the Tithonian of the Mediterranean Region. It 
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 specimens of H. microcanthus exhibit, according to Zittel, a 
development which differs not inconsiderably from that of the Himalayites of the 
Spiti Shales. It may be surmised that H. microcanthus represents a particular, 
independent mutational tendency of Ifimalayites, a tendency the significance of 
which it is not at present possible to grasp completely. Some species from the 
Tithonian of Argentina which Steuer has described under the generic name of 
Reineckia appear to be lmke<i-to. th§ mutational series represented by Himalayites 
microcanthus. Whether some other species' from Argentina, especially Reineckia 
eqregia Steuer, R. Steinmanni SteuCT,_and.. R. laiior Steuer, are more closely 
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, „iv hp decidod after a fresh 

to tho i W * of the Spiti Shal . can only 
examination of the material fn>» that country. 

HIMALAYITES SEIDELI, Oppel sp. 

(Plate XXXIX, fig. 2 a, b; Plate XL, fig. 1.) 

180a Seideli Oppe., P a l ^ i s ^ e M m . l ^ IV. PL 80, fig. 3 6, 

We commence the description of the spe.es of Himalayas with ILSeideU 
' because the diagnostic characters of the genus are particularly well maiked in 

' t h e r & L r r d i s t i n g u i s h e d by rounded volutions which at the anterior end 
are only shghtly 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 number 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, especially on the most anterior portion of the shell. Here and there two 
main ribs unite in a tubercle. On the last volution there originate three or 
four branch-ribs from each tubercle. The ribs are strongly developed where 
they cross the external margin; here they form an arch which is slightly con-
vex towards the front, and it is only at the mesal line that a slight reduction is 
just perceptible. On the inner volutions the tubercles are rather feebly developed 
and are placed at a slightly higher level. 

The septal suture exhibits remarkably long, slender and copiously branched 
lobes. The first lateral lobe is as long as the external lobe ; the second lateral 
lobe is shorter and only shghtly oblique. The saddles are strongly laciniated 

n7 the ™ f l T ™ U P ° n ^ l 0 n g 8 e C 0 I l d a r ^ 1 , , b e 8 a * d t h e branches 
of the main-lobes. The external as welWs the first lateral saddle possesses 
each only a single secondary lobe. possesses 

Two forma very closely related to those from the Knit; « i „ i 
Islands l y G. Boehm under the names of m ^ Z l i ' . ' " h e < m d e s o r i b ^ ^ m tho Rula 
Supplement IV, 1904, p. 38). [E. V.] T n v b % a n d ^erlurghi (Palaeont.graphica, 
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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 muHt, 
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. Seideli are H. kulianus, H. Schlagintweiti and H. Stolicz-
kai. The distinguishing characters are enumerated in the descriptions of these 
species. A striking resemblance to Himalayites Seideli is exhibited by Reineckia 
Brancoi 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. Seideli. 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. Seideli 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 

^diMjfii^inatipn f r o n ^ . Seideli an easy task. Whether Ammonites egregius has 
^^FpToper'plac^Himalayites cannot be determined with certairty. 

specimens from Spiti under Ammonites Seideli, but in 
reality only two appear to belong theie. Two specimens are from Lochambel-
kichak (Coll. Diener-Griesbach). 

V 
/ . H I M A L A Y I T E S K U T I A N U S . N . s p . 

Of this species, which is closely related to H. Seideli Oppel, yet specifically 
distinct from it, only a fragment is at our disposal. But exhibiting, as it does, 

o 
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U * * • fiv clearly the latter can be employed 
the most important characters sufficiently clearly, 
for the establishment, of a new species l iving.chamber is pre-

Tlie diameter of the spec.men, of wh.ch p a r t ^ ^ t h e width of 
s o r v e i l , ( i p f _ t 0 have been 84 nun. between the tuber 
umb,licus must have been about 38 5 mm ^ ^ a n d ^ b r e a d t h 

cles the height, of volution » 24 ^ a n d ^ ^ o n t h e 

3 3 " T ^ T V : t rounded and ha've a steep slope towards the 
external margin; the flanks are rounu volution. 
„mbilic„, The . k f L T tbe umbilical wall is 
The next inner volution has ^ h t o f v o l u t l o n ,s here 
less steeDlv inclined towards the umbilicus. -ine neieu 
as great or nearly as great as the breadth, and the same proportion of 
volution-height to 'breadfh seems to have been the rule with the third-inner 

VOlU0nDthe outer volution the sculpture consists of strong main-ribs which swell 
out into stout tubercles at the middle of the flanks and give rise to three second-
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 
shghtly inclined forward ; on the ventral face they form an arch which is 
shghtly convex anteriorly. On the next-inner volution the tubercles are de-
veloped comparatively feebly; similarly to what is observed in the case of H. 
kyphosis Blanford, in the majority of instances only two secondary ribs originate 
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. On the next volution the ventral furrow grows gradually more and more 
feeble with 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 auxiliary lobes and por ' 
tions of the dorsal lobes are known. The first lateral lobe is rather long some 
what like that of H. Seideli, but distinctly broader a n d j e s ^ n 
lateral saddle is symmetrically divided by one large and 
lobes The inner half of the lateral saddle projects beyonc— 
second lateral lobe is somewhat smaller than the first lateral 

The length of the body-chamber and the oral margin arc not known 
Himalayites kutianus has broader 7 , W n ' 

than H. Seidell, but the vo utions 1 , l d e p r e 8 S e d V o l ^ n s 
and H. HoUandi. T h e Z J ^ T Z , ^ ^ ° f * 
of * kutianus and H c ^ T f ' ^ * * b u t ^ 

of the former J ^ ^ n e s s * the volu-
suture line. especially by the much simpler structure of its 
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H. kutianus has been reported from the Upper and Middle Spiti Shalea 
near Kuti (Coll. Krafft). 

e 
! 

HIMALAYITES SCHLAGINTWEITI, n . sp . 
/ 

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

Dimensions:— 
Diameter 51 mm. 
ThiclmesB at the tubercles . . . . . . . . . 23-5 
Thickness between the tubercles . . . . . . . . . 20 „ 
Height of the last volution above the umbilical suture . . . . 19 „ 
Width of umbilious . . . . . . . . . . . 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. Seideli 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 sutuies are 
unfortunately not visible. 

Closely allied to H. Schlagintweiti appears to be a form from the Tithonian 
of Cabra which W. Kilian1 has described under the name of Hoplites Malbosi 
Pictet. In both species the volutions are rather slender, and the umbilicus is 
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 Palaeontological State 
Collection in Munich. 

, HIMALAYITES, sp . i n d . 

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. Seideli, 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. 

l Mission d'Andalousie, pi. X X X I I , fig. 4, p. 670. 
C 2 
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HIMALAYITES HOLI.ANDI, n . sp . 

' (Plato X X X I X , fig. 1 a - d . ) 

The species which wo are about to describe but which is ^ ^ 
r 'ented onlv bv an incomplete specimen, exceeds all other 

bv it, size and bv the width of its umbilicus. Although the available hal o 
t L o n is chambered right up to its extremity, the specimen neverthelcs 

attains a diameter of approximately 125 mm. notwithstanding the absence of 
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 is 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-ribs ; 
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, 
and along the median line they are scarcely weakened. In contradistinction 
with the majority of the other species, which are distinguished by their very 
prominent and sharp ribs, the ribs of the present species are broad and roundish-
flat and are distinctly deflected forward. 

The body-chamber and the inner volutions are not known. 
The suture-line is characterised by its pronounced laciniation and the com-

paratively narrow and short lobes and saddles. The first lateral lobe is as long 
as the external lobe; the second lateral lobe is only slightly shorter and not dig-
posed obhquely. The auxiliary lobes constitute a shallow umbilical lobe which 
extends backwards to the same level as the second lateral. The antisiphonal 
lobe is somewhat shorter than the second lateral lobe. It possesses a slender 

J t z r x « 1 r r b r r -
* outer i s i r j r e 

a a d ^ ^ ^ ^ r i ^ ^ B U t d i V i d e ^ E x t e r n a l 
by still smaller ^ ' T ^ t w side 
regular sub-symmetrical structure which is e m l ^ T J * ^ ^ t h e r e b ? a 

of the two large secondary lobes anl V * * ^ * t h e ^ that the points 
, en , in - lobes approach each other rather 
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and constriction of the saddle. The septa succeed each other so c W l v 
that the whole shell appears to be covered with the sutural patterns. 

Himalayites Hollandi cannot be confounded with any of the known specie, 
of our genus. H. Seideli has much higher volutions, finer ribs which are lew 
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. 

Himalayites Hollandi has been found in Spiti. 

/ HIMALAYITES VENTRICOSXJS, n . sp . 

(Plate X X X V I I I , fig. 4 a—d.) 

Dimensions :— 
Diameter . . . . 
Width of umbilicus . . . . 
Thickness measured between the tubercles 
Height of the last volution . 
Thickness of the penultimate volution . 
Height of the penultimate volution 

. 54 mm. 

. 23-5 „ 
• 24 „ 
. 19-8 „ 
• 11 
. 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 is 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 
shghtly deflected forward which on the outer part of the flanks split 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 flanks. It is 
only just before the commencement of the body-chamber that distinct tubercles 
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 arch. At the 
commencement of the last volution the median interruption of the ribs on the 
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external margin is still quito pronounced; and although it becomes less distinct 
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 aid only slightly inclined. The external saddle 
is divided symmetrically by a long secondary lobe; the first lateral saddle is 
broader than the external 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 no 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 lull-grown stage of development. For this reason and because of the 
peculiar structure of the lateral saddle E. 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. 

HIMALAYITES STOLICZKAI, n. sp. 

(Plate XXXVIII, fig. l a-d.) 

1866. Ammonites hyphasis Stoliozka, Mem. Geot. Survey o, InJia : Ca.cutta, Vol. V p 97 plate X 
% 2 (nan Ammonites kypka.s Blanford). P ' ' P * 

Only one specimen of th* ± 
Stoliczka figured under the * ° SPec ies 18 ava^able the same which 
since Stohczka's figure is not Z t e / ^ Z T ^ ^ * ^ ^ 1 8 6 6 ' But 
spect to the inner volutions, the Sp c i m e " t fi ^ T ^ ™ ' ^ ^ w i t h 

™ a diameter of io I T ? [ W e a s e c o ^ time, 
anterior end; a t this stage the , ' ^ c h a m b ^ d right up to the 

la8t volution above the umbU n l * 2 1 ' 2 the height of 
tubercles is 2 2 - 7 m J ^ i s 1 5 , m m . , t h e ^ f f 

0 f * * the cross-section^ is transv ^ 0 1 8 ' 6 ^ A t anterior 

e o f 

Characteristic™!,1"""' " ' t e M m e M 'hat of the 
but distinct t l ^ ^ f o r Stoliczkai T " > M -

tt. d t a S T U r ^ " 8 "V go to C a h l 8 D d a i 8 ° t h » 
recognised , t " M mm., L l l fe J ? * * * bundle. E v e n 
— than U L ^ ? 7 ~ p 0 i 0 t s o f * > rib. and t a b m k B • » be 

branch-nbs „ „ b s e r v a b l e . 
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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 volution*. 
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 Blightly 
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. Sioliczkai is distinguished from H. kutianus particularly by a much earlier 

appearance of the tubercle sculpture and by the greater number 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 and the greater number of branch-ribs and finally by the 
different structure of its suture-line. 

Amongst European species H. Cortazari Kilian sp. resembles H. Sioliczkai 
in such a degree that the two might be united, if we adopted a wider concep-
tion of species. But differences do exist. H. Cortazari bas somewhat thicker 
volutions ; the number of branch-ribs forming a bundle is somewhat smaller 
and the ribs are somewhat less curved than in H. Sioliczkai. 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. 

1866. 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^Spiti Shales of Niti, although representing 
an independent species, is not such as to permit of a satisfactory specific 
diagnosis. H. umbo differs from H. Seideli by its greater thickness, from 
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143 u t h e feeble development 
* ^ by the less steep slope of " J ^ Z * tubercles and the umbilica, 
of t Z portions of the ribs which he « latter characters dis-of those po t y e n t r a l turrow. m a i n 

suture, ̂  and ^ ^ ^ R H d l a n d l . The suture-hne agrees 

t X t wiihThat of the a r e apparently — and 
T h e species most ^ ^ ^ ^ of the present species wJl be 

/ HIMALAYITES DEPRESSUS, n . sp . 

(Plate XL, fig- 2 ar-d.) 

Of this species we are in possession of only a short fragment with the two 
l a s t s pL a d the commencement of the body-chamber. Since, however,̂  we 
have to deal here with an extreme fonn and since, notwithstanding the frag-
mentary state of preservation of the specimen, some of the most important 
characters are easily recognisable, it 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 Buture is 27'4 mm. ; the volution is broadly 
flattened on the external margin, and strongly arched at the flanks. The latter 
descend into the umbilicus as a rounded umbilical wall with a rather steep slope. 
From each of the strong, stout tubercles proceed three to four secondary ribs 
which form a radially disposed bundle ; even the most anterior branch-rib of 
each bundle is only slightly deflected forward. Between the tuberculiferous ribs 
is inserted a somewhat weaker non-tuberculate intercalary rib. The ribs assume 
a radial course across the flanks and traverse squarely the external margin 
A reduction of the ribs on the ventral face is scarcely discernible. Judging 
from the nature of the dorsal face and the impression which the external 
margin of the preceding whorl has left on it, the ribs of the preceding volutions 
can likewise have been only slightly reduced on the respective external margin 
but the weakening must have affected a remarkably broad median band 

o, r u ; : L ° L , l e i M e r w t o r " i s i o t l m o w n ' * e i t h e r , s t i e — p * * 

The characteristics of the group are, on the whole, well developed in the 

secondary loh», a p e j £ w T c f T ^ t ^ ^ ^ 
The firet lateral saddle is divided ir,f0 f u M y ° t h e r SPe c i e s" 
- .econda. lohe. Z ^ T T Z S r J ^ ' ^ 
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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 aa 
the first lateral lobe. 

Himalayites depressus is distinguished from H. Seideli by its much more 
depressed volutions, its less numerous intercalary ribs 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. 

Himalayites depressus occurs in Spiti. 

H I M A L A Y I T E S HYPHASIS, Blanford sp. 

(Plate XXXVIII , figs. 2 a, 6, 3 a—d.) 

18C3. Ammonites hyphasis Blanford, Journ. Asiatic Society of Bengal, Caloutta, XXXII , plate IV, 
ligf. 2, 2a, 2b, p. 132 (non Ammonites hyphasis Stoliczka). 

Dimensions :— 
of fig. 3. of fig. 2. 

Diameter 49 m m . 45-0 mm. 
Width of umbilicus . . . . . . . 21 „ 20 „ 
Height of lust volution measured above umbilical 

suture IT . 14-8 „ 15 
Thickness of last volution measured over the ribs . 17-5 „ 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 shghtly 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 shghtly 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 
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, , u second lateral lobe is much 

lobe is somewhat shorter than the a l s 0 the aux.liary lobe 
shorter than the first one. The second , w c r position. The anterior 
situated at the umbilical suture occupy a somewha P ^ ( f i g b e . 
part of the last volution of Ban ford J d s g o o d also with 
L g s with certainty to the ^ " ^ " ^ t r i n changes in the orna-
respect to the second specimen (tig. disappears, the existing 
^ ^ ^ ^ t d y - c h a m b e r PIf th,s is correct, 

( t : V p t v i d e d P t h a t the fragment which is described 
Pnd t ^ t naî e belongs in reality to a smaller-sized species instead of 
ô o e o the inner whorls of a large,sized shell, a question which cannot be 

decided with certainty by the aid of the available material. Himalayas n. sp 
L differs from H. 'hyphasis by its broader cross-section, stouter tubercles and 
the knot-like thickening of individual intercalary ribs on either side of the 
ventral furrow. i 1 

From all the other species H. hyphasis is distinguished by its smaller size, 
the feeble development of tubercles and the simple structure of its suture-line. 
From those smaller sized specimens which Zittel figures under the name of 
Ammonites microcanthus, Himalayites hyphasis differs by its much weaker ventral 
furrow and by more closely packed, higher and sharper ribs. Steuer1 placed 
H. hyphasis among the species of Hoplites, but the structure of the suture-line, 
the ornamentation, and the conditions of growth prove without doubt that the 
present species does not bear any close relationship to Hoplites, but has to be 
considered a member of the group of which Ammonites Seideli is a representa-
tive and which constitutes our genus Himalayites. 

H. hyphasis is represented by only two specimens which do not completely 
agree with each other. In the specimen depicted in fig. 2 the volutions are 
more rounded, the ribs are rather more distantly spaced and show a greater 
tendency to the formation of tubercles ; further one of the ribs splits up into 
three secondary ribs and in one place the costation is rather irregular On 
the whole, however, these differences appear too unimportant to justify the 
separation of this specimen from Blanford's type of H. hyphasis. 

Himalayites hyphasis occurs at Gieumal, Spiti Valley. 

HIMALAYITES, n. sp . i n d . 

(Plate XXXVIII, fig. 5 a-d.) 

. . i t ' ^ ^ ^ i t ^ T ^ r r °< * 
, , t , ° 5 o t l l e r fc^*™ Secies , tat which 
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the imperfection of the fragment prevents from being sufficiently well character-
ised. The fragment in question is, however, interesting enough to deserve a 
brief reference. 

It corresponds to that early stage of development in which there still subsist« a 
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 one 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 ascertained 
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 Ls 
9"5 mm. 

The suture-line is constructed according to the Himalayites 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. kyphosis must be 
considered its closest ally. The differences are enumerated in the description 
of H. kyphosis. 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. 

This species deserves our special attention, 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 arch, 
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 

HIMALAYITES HOPLITIFORMIS, n . s p . 

(Plate XLII, fig. 2 a—c.) 

D 2 
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The specimen described above was found in bpiti. 

HOPLITES, Neumayr. 

The complex of strata constituting the Spiti Shales has yielded an extra-
ordinary wealth of forms belonging to the genus Hoplites of Neumayr. Not less 
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 
greatei; 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 bv numerous specimens—Hoplites (Blanfordia) Wallichi 
Gray and Hoplites (Acanthodiscus) octagonus Strachey sp. ; of all the others only 
a few specimens are available, and of the majority of species only one specimen. 
This fact probably indicates that the wealth of the Spiti Shales in Hoplites forms 
have not at all been exhausted by the collections made up to the present. 

AVhilst, in the case of many genera of ammonites, the absence of close re-
lationship of the Spiti Shales fauna with that of Europe constitutes rather a 
noticeable anomaly, we meet among the species of the genus Hoplites quite a 
series of well-known European types. Although even here indications of a 
separate individual development are not wanting, the larger number of points of 
contact of the Indian Hoplites with the fauna of Europe and even that of 
America constitute a striking and suggestive fact. 

Another important fact is the Lower Cretaceous character of the majority 
of the Indian species of Hoplites. We meet here not only forms of the Upper 
Tithonian and the Berrias-Stage, but also types which in Europe are unhesitatingly 

T T L I N e 0 C ° m i a n ( V a l a n8 i n i a n ) ' a n d ^ e n to the lowest zone of 
the Middle i W ^ n . We shall, however, not enter here into a discuss"! o 
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the geological age of our species of Hoplites, this subject being reserved to t h<-
concluding chapter of this monograph. For the present we confine oum-lv<-i 
to the discussion of the morphological features of the forms of Hoplites. 

Since Neiunayr founded the genus Hoplites} several form-groups have b^en 
detached from it as separate genera, such as Sonneratia Bayle,2 Pulchellia Uhlig,3 

Parahoplites Anthula,4 and Aulacostephanus Pompeckj and Sutner. On the other 
hand a great number of new forms has been described and the form-circle con-
stituting the genus Hoplites has been substantially extended by Bayle, Neumavr, 
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 oE 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, NeumayT assigned the first appearance of the genus Hoplites to 
the Kimeridgian and connected it with the small cycle of Ammonites Eudoxus 
and Ammonites pseudomutabilis. He supposed that the so-called " Dentati" 
of the Neocomian and the Gault were the derivatives of that group, and especially 
of Ammonites progenitor Oppel.6 As ancestors of the Eudoxus group Neumayr 
indicated the forms related to Perisphinctes involutus 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 Oesellscfiaft, 1875, p. 925. 
2 Bull. Soc. giol. France, 13 Janvier 1879. 
3 Die CeplialopodcD der Wernsdorfer Schichten, Denkschrift der k. Akademie, Wien, Vol. XL/VI, 1883, 

p. 246. 
* Ueber die KreidefosBilien des Kaukosus, Beitrage zur Palaoniologie Oesterreich- Uvgams vnd des Crknit, 

-XII, 1900, p. 109. 
6 Our investigation did Dot derive much benefit from American and African species, these species being 

-for the most pert very imperfectly known and frequently badly figured. 
" Zeitschrift der deutschen geologischen GeseUschaft, 137o, p. 927. 
7 Hilsommonitiden, p. 34. 
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As « matter of fact, tlio Eudoxus group with its ribs, which are interrupted 
tin the ventral face and provided with tubercle-like swellings on the lower part 
of the flanks, boarc a dcoided general resemblance to Hoplites. On closer in-
vestigation. however, we recognise that the essential feature of the sculpture of 
the Eudoxus group consists in the deeply cleft and only slightly curved ribs which 
originato in the tubercles of the umbilical wall. 

Very different is the sculpture of the vast, majority of tin; Neocomian species 
of Hoplites in which the ribs are more decidedly sigmoidal and usually have their 
branching-points situated on the upper part of the flanks. The branching-points 
frequently give rise to tubercles or spines, which are entirely absent from tho 
Eudoxus group. These two types of ornamentation are entirely unconnected ; no 
transition leads from one 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 off-shoots 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 veiy 
ongm and their respective development can readily be followed, especially during 
the first period. But in the Neocomian and Gault the position of certain indivi 
dual fonn. is difficult to detennine. Among them are unfortunately the " Dentati » 

to l i t t ' JUSt t 7 P e S ' t 0 W h i 0 h S C V e r a l a u t h o r e a P P ^ to be inclined 
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Pavl., Aul. nubundorcB Pavl., Aul. Syrli Pavl., Aul. jasonouhs P a v l . , Aul. ka<jl<v-
sensis d'Orb., Aul. Stuckenbergi Pavl., Aul. progenitor Oppel. 

Neumayr's theory concerning the origin of the Eudoxus-group, the t 
genus Aulacostephanus, received deeper and more precise significance fium 
Wiirtenbcrger ; in a highly interesting memoir1 Wiirtenberger sbowB that not only 
Ammonites involutus, but also Amm. biplex bifurcatus (Amm. Witteanus Oppel), 
Amm. stephanoides Oppel, and Amm. Strauchianus Oppel formed starting points 
for the TOWio&ifo's-ammonitoids, and moreover that these forms are connected, not 
with Perisphinctes, but with the anceps-group of the Callovian—that is to say with 
the present genus Reineckia. All the above-mentioned transitional forms, to 
which Amm. trimerus Oppel, Amm. trifurcatus Quenstedt, and Amm. anceps alinu 
Quenst. have to be added, are characterised by deeply cleft ribs whose origin, 
along the umbilical margin, swells into 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 have formed the starting-point not only 
of the Aulacostephanus series, but also that of Himalayites. 

Wiirtenberger's views concerning the connection of Aulacostephanus with 
Reineckia were adopted subsequently by Zittel,2 Steinmann,3 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 it is 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 no v. sp., Hopl. Cautleyi Oppel sp. and 
Hopl. hystrix (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 rib-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-Mke 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 relationship with Aula-
costephanus. As will be noticed later on we are much less certain on this point 

1 Studien tiber die Stammesgesehichte der Ammoniien, Leipzig, 1SS0, pp. 81—87, and genealocical table. 

2 Handbuch der Paliiontologie. 
3 Element* der Paldontofogie. 
* Vestiges de 1ft periode critaoee dans la Russie meridionale. M<m. Con. givl^ V., Si. Peters bar 

1888, p. 172. 
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crowded, yet they originate as bundles from small u m b i l i c a l tuber les a dis-
position which constitutes a very important feature bearing evidence to the close 
relationship which must exist between Steueroceras and Aulacostephanus. 

Steuer connects these species not with Aulacostephanus, but with Cosmoceras, 
and we cannot but admit the existence of a certain amount of superficial resem-
blance with certain forms of Cosmoceras, particularly with Cosmoceras Jason. On 
the basis, however, of an examination of the original type specimen of Steuero-
ceras transgrediens, the opportunity for which I owe to the kindness of Professor 
A. von Koenen, I feel compelled to declare this species to be in all probability 

1 Nikitin referred Hoplites Cauileyi to the group of Hopl. mulabilis, and therefore to Aulacostephanus, 
2 Cossmann substituted the generic name Steueroceras for Odontoceras which was already pre-occupied. 

Steuer refers to this genus a great number of specieB from Argentina described by him, but the majority 
of them have evidently nothing to do with Steueroceras anglicum and Steueroceras transgrediens, but belong to 
various other genera. Although Steuer does not explicitly state which of the various species he considers 
as the type of his genus, he nevertheless baseB the whole of his description on Ammonites anglicus and 
Amm. transgrediens, and also applies the name Odontoceras to these specieB ; the name Odontoceras and there-
fore also the name Steueroceras has consequently to be reserved for those two Bpecies. Thin view has 
already been expressed by CosBmann {Revue critique de Paltozoologie, 1898, p. 115). 
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more closely related to Aulacoslephanua. Whether the genus 8teuer<*cerug should 
be maintained or whether it should be united with Aulacostephunw has to be M t 
undecided, at least for the present. To decide this question definitely will re-
quire more copious material. If it could be ascertained tliat Aulacosteplutnus 
is provided with a body-chamber analogous to that of Stetierocera* Iransgredieii*, 
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 groups into one genus.1 

I I . — T H E NEOCOMIAN HOPLITES GROUP. 

It is the ornamentation of the shell that constitutes the safest guide in 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 PERISPHINCTOID. the 
second one TRITUBERCULATE, and the third group C'OSTATE. 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 tubei-
culiferous only on the external margin. In the costate forms all the rits 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 
form's 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 hand, is variable. In the 
majority of species it possesses a long and stout trunk bearing sub-symmetrical 
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 is much 

1 Tlio specimen from the Kimeridgian of Weymouth which Steuer described under the name of Odonio-
eeras anglicum HAS been Bent to the author by Professor A. Pavlow as .4mm. pseudomutabili*. From this 
it follows that Professor Pavlow, or whoever labelled the speoimen, recognised its relationship to AuUcostt-
phanus. It is not without interest to note here that in the original specimen of Steueroceras tn-sgrtiitrt * fine 
calcite lamella extends between the external dentioles of the air-ohambers, which connects the individual 
dentioles with eaoh other, a feature whioh, to my knowledge, has not been observed hitherto in Ammonitoids. 

E 
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to the genus Perisphinctes in the wide sense of this term. 
In AmmniU. p W e n ^ the ribs are fairly straight and their branch*g-

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 
tendency towards becoming thickened on either side of the furrow, a feature 
which presents the first indication of a mutational tendency characteristic of 
Hoplites, but foreign to Perisphinctes. Moreover, the branching point of the ribs 
exhibits slight traces of swellings in accordance with the Hoplites type of 
sculpture. 

It is therefore Ammonites privasensis which amongst the derivatives of 
Perisphinctes shows shghtly, but quite clearly, the first signs of a fresh mutational 
tendency towards the genus Hoplites; this fact compels us to draw a sharp 
systematic division-line between Ammonites privasensis and Ammonites transitorius 
and to place Ammonites privasensis in the neighbourhood of the genus Hoplites, 
however closely allied those two species may otherwise prove to be. Ammonites 
Callisto d'Orbigny stands already nearer to the bulk of the Hoplites forms by 
reason of its ribs being more strongly sigmoidal and more deeply cleft audits rib-
terminations being somewhat more distinctly thickened on either side of the ventral 
furrow. Moreover, the structure of the suture-line of this species clearly exhibits 
the Hoplites character. 

Several other forms of the Upper Tithonian and of the Berriasian behave 
similarly to Ammonites privasensis and Ammonites Callisto. 

Several other Hoplites features are for the first time feebly, though distinctlv 
indicated amongst some of these species, for instance the tubercle-shaped swelling 

1 MtlanQts paUontologiqutt, p. 246. 
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of the ribs on the umbilical wall in Amm. abscissas Oppel, the thickening </f 
the points of ramification in Amm. obtusenodosus Ret., the formation ol »ol&t«d 
rib-bundles in Amm. n. sp. aff. privasensis Pictet. 

These features appear to constitute an evident link between the perii-
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 Ktage 
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. Ruprechti Oppel sp. 

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

The following species find their place in Berriasella :— 

Berriasella •privasensis Pictet sp. 
„ Callisto d'Orbigny sp. 
„ cf. privasensis BogoslowBky. 
„ Oppeli Kilian ( = H. Callisto Zittel non d'Orb.). 
„ carpathica Oppel sp. 
,, abscissa Oppel sp. 
,, delphinensis Kilian sp. 

I „ subcallisto Toucas sp. 
„ Callisto, var. Berthei Toucas. 
,, consanguinea Retowsky sp. 
„ oltusenodosa Retowsky sp. 
,, Janus Retowsky sp. 
u pontica Retowsky sp. (SimioDiescu). 
,, Kokeni Behrendsen sp. 
„ mendozana Behrendsen sp. 
|f rjasanensis Lahu sen sp. (Nikitin). 

subrjasanensis Nikitin. 
„ swistowiana Nikitin. 
„ vetusta Steuer sp. (?) 
„ peregrina Burckhardt sp. 
„ australis Burckhardt sp. 
„ molinensis Burckhardt sp. 
„ cf. Theodorii Burckhardt (won Oppel). 

H. Tenochi Felix1 and H. Xipei 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 

l Mexicanitche Kreide, PI. 38, fig. 3 (mm PI. 39\ 
K 2 
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2 , i . - d « - / • • H * " * * F * " * " ^ of development con-
" u e s T t o a later age, and only after the shell has attained a com.der.ble 
wax a slight change sets in jnst before the commencement of the body-chamber 
in so far as the previously close connection of the secondary with the primary 
i.bs becomes looser and intercalary ribs make their appearance. In other forma 
the secondary ribs increase in number with the result that corresponding to 
each main-

rib we count three secondary ribs in Blanf. curvata and Blanf. Boehmi, 
four, five, or even six secondary ribs in Blanf. Middlemissi and Blanf. Celebrant. 
At the same time the connection of the secondary ribs with the main-ribs may 
either remain distinct enough to give rise to the formation of rib-bundles or else 
intercalary ribs are inserted between the other secondary ribs. This change is 
accompanied by a tubercle-like swelling of the branching-point of the ribs, which 
in the most extreme case, that of Blanf. Celebrant, leads to the formation of 
massive conically projecting knots. In Blanf. Cekbrant these knots already 
make their appearance at an early age; in Blanf. Boehmi they commence form-
ing somewhat later. This development of knots must not be confounded with 
the occurrence of fine small tubercles on the early volution?, such tubercles 
appearing in a specimen of Blanf. rotundidoma when its diameter has reached only 
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7 mm. find again Wonting gradually otwolete, after the diameter ha. 
23 mm. 

Amongst tho species which are immediately allied to Blanf. WaUvM tU 
ventral furrow remains distinct as far as the neighbourhood of the body^haniber, 
and only at that Btage does the furrow flatten out and become indiutinrrt, allow-
ing tho ribs to traverse the external margin uninterruptedly, although more or 
less reduced. In other forms the furrow becomes obliterated at a somewhat 
earlier age, but even in the largest-size specimens it is indicated bv the rweling 
of the ribs on the external margin. The external tuberclee are distinctly de-
veloped in only a few forms, such as Bhnf. acuticoata, nevertheless their presence 
is 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 
Shal es, but according to G. Boehm holds good also with respect to the fonns 
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 Himalayites; it is indeed only slight in 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 subquadiatie, now 
roundish-clepressed 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 aflected by 
those changes ; in all the various forms it is slightly rounded, and it is never 
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 suture-line exhibits none but unimportant variations. The external 
and the first lateral lobe are of about equal length. The first lateral lobe has a 
massive trunk which ramifies sub-symmetricallv 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 firat 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 
the thick forms—Blanf. Celebrant and Blanf. sp. ind. G. Boehm—the second 
lateral lobe possesses a short and broad trunk and a remarkably long and narrow 
terminal branch. In almost all forms the external saddle is divided into two 

j » r t s by a long secondary lobe. These two parts of the external saddle are of 
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The genua Blanlordia is represented m the sp 
species:— 

Blanfordia Wallichi Gray sp. 
rotundidoma n. sp. 
sp. ind. afi- Wallichi Gray sp. 
aff. rotundidoma n. sp. 

„ n. sp. ind. 
n Cricki n. sp. 
„ subquadrata n. sp. 
„ applanata n. sp. 
„ Ialidoma n. sp. 
„ Boehmi n. sp. 
„ Middlemissi n. sp. 
„ Celebrant n. sp. 
,, curvata n. sp. 
„ acuticosta a. sp. 
„ 2 n. sp. afi. acuticosta n. sp. 

Connected with these species by the closest ties of affinity are the follow-
ing forms described by G. Boehm from the Dutch East Indies—Hoplites Wallichi, 
Hoplites Rooseboomi G. Boehm, Hoplites Asseni G. Boehm, and Hoplites n. sp. 

All these fonns can be arranged in three groups. The first of these groups 
comprises Blanjordia Wallichi, Blanf. rotundidoma, Blanf. sp. ind. afF. Wallichi, 
Blanf. subquadrata, Blanf. applanata, and Blanf. Cricki. In this group the prim-
itive forked rib sculpture is retained up to the final stage; the volutions are 
comparatively flat, and with advancing age their cross-section assumes a trape-
zoidal or subquadrate shape. 

The second group consists solely of Blanf. acuticosta n. sp. ard two new 
not sufficiently well characterised forms, and is distinguished by the sharp, ridge-
like ribs, the deep ventral furrow, the strong external tubercles, and the com-
paratively steep umbilical wall. 

The third tgroup includes thick, inflated forms with coarse ribs the 
branching-points of which are swollen into nodes, while there are numerous 



HOPLITES. 
MA 

secondary ribs disposed in bundles of three to HI*. Blanf. Urtvb/ma »oA 
Blanf. Cricki constitute somewhat of a transition between the third and fint 
groups. 

The third group is especially of morphological interest. Here we meet 
forms such as Blanf. Celebrant and Blanf. Middlemissi in which the characterwtk 
mutational tendency has been carried to such extreme limitB that they hare 
developed into types which have an entirely foreign aspect and, instead of 
presenting the characteristic features of Hoplites, rather recall certain form* of 
Holcostephanus, of Perisphinctes (especially Perisphinctes Pottingeri Waagen and 
Futterer) or of Himalayites or certain Reineckias. Indeed, it requires Bone care 
not to overlook the connection of these extreme types with the more primitive 
forms. Certain branches of the Holcostephanus stock acquire a certain degree of 
resemblance to Blanfordia: thus amongst the species of Sjnticeras we notice 
especially Spiticeras Stanleyi Opp. sp. (pi. XVI) , among6t those of J>olyptichest 

Polypt. K&yserlingi Neumayr et Uhlig, Polypt. marginatus Roemer, Polypi, poly-
ptychus Keys., while amongst Simbirskites, there is Simb. coronula Koenen. Al-
though Himalayites 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 is also the case with Reineckia, especially Reineckia Uuior 
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 ribs 
of Befria&ella are somewhat less sigmoidally curved and here and there exhibit 
a tendency to become thicker at their points of origin, whilst the ribs of Blan-
fordia are very inconspicuous at their umbilical origin and increase in thickness 
up to the middle of the flanks. 

These differences would hardly deserve beiDg 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 Berriasella. Those strongly 
divergent forms with inflated volutions, thickened tuberculiferous main-ribs and 
numerous secondary ribs which stamp the Asiatic section of Blanfordia as so 
characteristically distinct, are entirely wanting within the form-circle of Berria-
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 those 
from the Dutch East Indies is evident at first sight.. This fact appears to be of 
the greatest possible significance in connection with the direction in which the 
development of Blanfordia has proceeded and speaks strongly in favour of the 
-unity and well-defined position of the group besides assisting us to fonn a 
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• , i t s rdation to J a well-defined 
comet conception of .t« , , , o n g hnes of tt own ( r M t | t 

s c J i — — - —beds 
and Cretaceous Systems. 

B^TRITVBERCVLATE FORMS. 

A C A N T H O D I S C U S , nov. genus. 

r The genera, type of sculpture of these ^ wbjdb ^ 
part in the Neocomian and which we unite unde ^ - w na ^ 
has been so frequently described that we ma> d.spense P 
scription in this place. stat/e which, in some forms, 

Acanthodiscus passes through a pnnut.ve costa e ^ ™ > . ^ 
i. continued into the middle stages of growth, whils n ? 
at in early stage by the trituberculate type of sculpture. In some o more 
extreme forniB, such as Acanthod.es hiatus , sp. and A ^ o .sous he*a-
qonus, the costate type of sculpture seems to be entirely ehm.nated from the 
course of development, the forms referred to exhibiting trituberculate ornamenta-
tion when only 6 mm. in diameter. UTiether the primitive costate stage is 
of the same type in all forms of Acanthodiscus is a question which can hardly 
be decided on the basis of tlic available but deficient material, nor has it been 
investigated with sufficient accuracy. The costate stage of Acanthodiscus Rup-
rechti Oppel sp., Ac. spitiensis 11. sp.. Ac. asiaticus n. sp., Ac. Michael-is Uhlig, 
and Ac. hystriroides Uhlig is precisely of the same character as Berriasella. Since 
all the species or Acanthodiscus exhibit an intimate relation to one another after 
having reached the full-grown stage, whatever may have been the course of their 
development during the younger stages of growth, it appears that in the dis-
cussion of phvlogenetic problems too much weight should not be given to varia-
tions observablo in the earlier stages. Primitive stages with discrepant features 
are met with in those forms in which the course of ontogenetic development is 
considerably shortened and which exhibit an extreme type of trituberculate sculp-
ture. One would naturally expect that those forms which, from their earliest 
stages of growth, already exhibit certain adult features are the very ones which, 
as has frequently been said, " falsify the developmental record." 

The marked prominence of the tubercles imparts to the cross-section of the 
volutions of the majority of the species of Acanthodiscus a more or less angular, 
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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 octagomts (see plate XXVII, fig. 3c), 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. Ac. 
Hookeri and Ac. acanthoptychus possses rather broad lobe-trunks, Ac. subradiatus, 
Ac. Sommeringi, Ac. octagonus, and Ac. asiaticus rather narrow ones. The Euro-
pean Acanthodiscus radiatus1 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 Ac. octagonoides n. sp. and Ac.. 
poll/acanthus, 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 into 
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. Tho bodies of the lobes are narrow; in Ac. octagonus some of them are dis-
torted. In tho 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 Roemeri 
Neum. et Uhlig, Crioceras varioosum v. Koenen, and Crioceras Stronibecki v. Koenen. 
Amongst the forms which are cloBe-coiled according to the manner of normal 
ammonites it is only Hoplites Sayni Simionescu from the Berriasiun of the south 
of Franco which can be placed here besides the Indian species already referred 
to. 

The second group includes tho following Indian species:— 
Acanthoducui lubradiatuM n. ap. 

„ aeanthinut n. ap. 
,, hundesiantu n. 
„ Sdmmiringi Oppel ap. 
„ n. sp. ind. aff. tubradialus n. ap. 

(T) Medea (Strachey) Blauf. ap. 

l 6m Nenouyr ud Utallg, HiUammoniliden, PL 34, fig. 26. 
r 
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e l l t group also show an 

As h A . a Z l p ending to each main-rib 
m l ) . tendency ,o abandon th. cost»tostage. P o ( b r , l l l c l , „ , „ or 

inlercUarv ribs. The ventral band is cx ^ 0 n ) y i „ the re-
change W . thickened rlta traversing p , u , 8 o [ the rib. give 

niarkable form 
AcanlhodUcu, hundesianus a ^ - 1()b(18 h f t v e small 

rise to external tubercles at the anterior end of the shell. 
trunks. • t „hamlv separated from tho 

Tbe ^oup of ' ^ J ^ ^ J L a connecting 
croup of Acanthodiscus octagonus. Ac. Sommeringi u P P 
L : this species still approaches the ^ ^ b r ^ r a l 
to the sculpture of its flanks, but at the same time it possesses 
band traversed bv ribs, of the subradiatus-group. 

It is impossible to overlook the great resemblance of the Indian Ac. sub-
radiatus with Ac. radiatus from the Neocomian of Europe. We might even suppose 
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, Ac. 
Ottmeri Neum. et Uhlig, Ac. curelensis Kilian, Ac. asinensis Canav., Ac. malbosi-
formis Steuer, Ac. hospes Bogosl., Ac. micheicus Bogosl., Ac. Bonarellii Canav., 
Ac. Malbosi Pictet, Ac. Euthymi Pictet, Ac. Chaperi 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 
of the geologically older of these forms to the geologically younger ones requires 
further elucidation and our enumeration can have only a provisional character. 

The following Indian forms can be united into a third group: 

Acanthodiscus Eookeri (Strachey) Blanf. sp. 
,, La Touchei n. sp. 
„ acanthoptychus n. sp. 
,, Smithi n. sp. 
„ aff. hystricoides Uhlig sp. 

m a i n , / 6 8 6 f ° r m ! t h e r e ^ d e V e l ° p e d r e ^ a r l 7 ^ w e e n each two successive 
main-ribs one or two, or even three weaker intermediate ribs of JhTh 
takes its origin in the umbilical tubercle of the main-rib r Z Z T 
cles are small and show a t e n d e r + j main-rib. The external tuber-
lateral tubercles grow olt i ^ I ^ e & * ^ ^ only the 
lobesi possess brold trunks I T Canch^ b̂  ^ " ^ ^ e 
slightly ramified. a n C h e 8 b e i n g well developed, but only 

It would be possible to draw a sharer ^ • 
and the preceding one, if i t w e r e n * d l V 1 S 1°n ^ b e t w e e * this group 
these groups, of forms such as * 1 £ £ / t h e confines 2 

9 Met and Ac. Sommenngi in w h i c h t h e 
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intermediate ribs are not yet completely obliterated, being partly «tdi *» 
feeble traces. Consequently here also it is not po*»ible to draw a ryfirt 
ary line. Of European forms Acanthodiscus perwnatus Retownki, Ac. Ruttmefer* 
Sarasin et Schondelmeyer (non Oster), Ac. sub-Chaperi Sar. et Hckamldiu.. 
Ac. hystricoides Uhlig appear to belong to the present group. 

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

Acanthodiscus spitiensis n. sp. 
» aff. Michaelis^JhMg sp. 
„ tibetanus u. sp. 
i, asiaticus n. sp. 
» aff. asiaticus n. sp. 
» n. sp. ind. aff. spitiensis n. ap. 
„ Ruprechti Oppel sp. 

In these forms the rib-sculpture still further predominates over the tuber-
culatum, 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 bv the ribs 
and not by the spines, and the latter appear to differ considerablv 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 Acanthodis-
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. Paquieri Simionescu sp., Ac. svb-Chaperi Retowski (non Sarasin et Schon-
delm.), Ac. pseudo-Malbosi Saras, et Schondelm., Ac. incompositus Ret. sp., Ac. 
incompositus discrepans Ret. sp., Ac. Riitimeyeri 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 tvpical Aulacostephanus 
sculpture. Only two of the species of Hoplites from the Neocomian of Europe, 
namely, Hoplites hystrix (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 twv» 
alternatives: either the Aulacostephanus sculpture of the inner whorls indicates 
the phylogenv, or the trituberculate ornamentation of the middle and final stages 
must be taken as a guide. On the former supposition, the trituberrulare 

r j 
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during the middle stage of growth, 

ornamentation » » * ba towards the Neocomian 
caring a remarkable couver^M.ce o ^ ^ ^ ^ ^ ^ ^ ^ ^ b d l ()f 

H ^ Z , In the latter alternative we shall ^ a n d the forms 
ribs are a " o o g e n e t i c " a c q u i s . t i o n ^ H o p l i t e s . 
in question will have to be u n i t e d w>th tt* N a > f c ^ ^ t 0 arrive 

The insufficiency of the materm at ^ ^ t h e f o r D l s i n question 
at a definite conclusion. Remem^xng l - e ^ t^ ^ ^ ^ ^ ^ 
agree with the Neocomian forms of HopMet in y i d e n t l y constituting 
tiTother species of ^ J ^ Z Z e characters, we are in-
a well-defined unit, exhibit differences m s I t i s m this sense 
duced to group these forms with the the group of 
that we refer Hoplites himalayanus to AcarUhodts^s q { A c a n . 
Hoplites kmalayanus and HopUtes ^ n x occupy w ^ the o m ^ 
f J L » a sufficiently independent position to justify a * a j g j g 
separate generic name is a question the answer to which can only , PP 

by future investigations.1 

C.—COSTATE FORMS. 

The costate form of the European Hoplites may b . arranged in a number 
of smaller groups which stand side by side without any clear connectmg 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 
there can be hardly any doubt about future finds bringing to light various tran-
sitional forms, the relative independence of the different costate Hoplites groups 
is a remarkable fact notwithstanding their close relationship, and this fact ought 
to find expression in the systematic treatment of the genus. This can be most 
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., Buckmann, the size of our subgenera is very consider-
able indeed. 

Y' 
i A fac ia l generic" name for Hoplites hystrix is already in existence. Its author is Hyatt, who per-

formed: the remarkable feat of bringing together, in the same family, the involute Hoplites hystrix with its 
undoubted^ Hoplites suture.and the evo.ute Uhlig, which has the suture of a ^ c e ^ Th^ is on 
amongst innumerable unfortunate instances in which Hyatt has created tl» iifmn * , . 
account of the Ammonitoids without assigning any reasons w h a t ! ^ confu81on in the V * " ™ * * 
-at variance with the Judgment of all his preZsors ^ °f ^ ^ B° 
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The costate forms of the Neocomian Hoplites may be divided into the 
lowing groups and subgenera :— 

!•—The Group of HOPLITES PEXIPTYCHUS. 

KILIANELLA, nov. subgenus. 

Small forms with a comparatively simple suture-line. There occur fairly 
distinct, and frequently even deep constrictions. The ribs are either shghtly 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 
ran 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 Kiliandla :— 
Kilianella pexiptycha Uhlig (pi. LXXXII, fig. 2). 

,, constricta n. sp. (pi. LXXXII, fig. 5). 
,, n. sp. ind. aff. epimeloides Parona sp. (pi. LXXXYI, fig. 5). 

n. sp. ind. (pi. LXXXII, fig. 4). 
,, leptosoma n. sp. (pi. LXXXII, fig. 3). 

Of these species • K. constricta is distinguished mainly by its exceedingly 
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 pexiptycha Uhlig ( = Hoplites Roubaudi d'Orbigny, teste Kilian). 
,, aspemma d'Orbigny sp. 
„ cf. asperrima d'Orbigny (Uhlig). 
„ sinuosa d'Orbigny sp. 
„ epimeloides (Mgh.) Parona. 
„ I saris. Pomel sp. 
„ Roubaudi Pavlow. 

r- • F r e n c h palaeontologists place Kiliandla pexiptycha in the group of Hoplites 
-!'neocomiensis. r According to. Kilian the distinction between Hoplites neocomiensts 
with' distantly spaced ribs and Hoplites pexiptychus with finer ribs is not always 
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- v . ^ c , — j s tof 
Ititi w i W H s i s . . • i t 8 integrity, but 

f e a t ! J ^ ^ u p to perfection without any ^ ^ ^ ^ - ^ k c t 
i r ^ o c c m , ^ or any other group of the costate Hoplites. This fact 
X s - " f a v o u r " f the relative independence of the 
T t h e 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. 
pexiptycha and Kilianella n. sp.; and finally the number of unbranched and 
single ribs is somewhat variable; in any case, however, the general significance 
of these characters cannot be doubted. 

Constrictions do not occurs in any other Hoplites group; in no other group 
are the ribs so distinctly falciform, nor do single and unbranched ribs play such 
an important part; in no other group do we find such small shells. These 
peculiar characters justify the establishment of a separate genus which, notwith-
standing its small extent, will have to be maintained even in the case of future 
discoveries disclosing a closer relationship between the present group and other 
groups than can be assumed to exist at present. The large number of single 
ribs recalls the genus Berriasella; the Tithonian form which F. Roman figured 
under the name of Hoplites pexiptychus (non Hopl. pexiptychus Uhlig), and which 
we have referred to when dealing with the genus Berriasella, forms a connecting 
link between Kiliandla and the primitive genus Berriasella. 

2.—The Group of HOPLITES THURMANNI. 

Subgenus THURMANNIA, Hyatt.4 

This group also consists of only a few species. Amongst Indian species 
we place here only Thurmanni* Boissieri Pictet sp., Thurmannia Kirujin. sp and 
Thurmannn cf. rarefurcata Pictet, and of European forms of HoplZ we a e at 
present able to enumerate only Thurmannia Boissieri Pictet, ThurLZJpaa Jr' 
Simionescu and r a r e / _ f a ^ ~ ^ 

^ ^ ^ ^ ^ V o , 1 6 , , 6 8 0 . 

' An exception b exhibited by the remarkable Hoplites n BD L ff . 
the Vafengnmn of the Carpathian Mountain of Sileeia ( c J ' ^ J f ' ^svhinctoides Uhlig from 

PL VI. Fig. 1, p. 52. 16814 ^^poden/auno der Teschener-und Qrodisctoer 
• Zittel-Eartman, Text-book of Paleontology, 1903. 
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Storesi Stanton HopUtes angulatus Stanton, a n d HoplUes crassiplicMus buntoa 
belong also to Thurnumnw (Bull. U.S. Geol. Survey, l 3 3 ) 

W. Kilian1 was the first to lay special Rtri>n» L iv. ' i x • , 
ni ffnml'iioo t i xj , 1 e s s 011 t h e characteristic features 
of ffo^es 2 « « » » , . He showed that in ffopKtea 8 i m i ] a r l y 

neocomiensis and HopUtes amblygonius, there appear bundles of ribs 
which become branched on the flanks; whilst, however, the branching of the ribs 
of HopUtes amblygonius and HopUtes neocomiensis takes place at various heights 

T h o Z I ' i 7 r^ m i d d l e ° f ^ flaUkB' ^ ^nching-pomtsof t h e T b 
flLkl T h u r m m n i h e U m f O T m ] y at the same height above the middle of the 

The situation of the branching-points of the ribs at the same height above 
the middle of the flanks, is not only characteristic for HopUtes Thurtmnni, but 
also for the remainder of the forms grouped under Thurrmnnia, and together 
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 ear Her 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. Nevertheless we have to concede 
to it a certain degree of independence. The costation is of a more primitive 
character than that of Hoplites neocomiensis and Hopl. amblygonius, and notwith-
standing a certain general resemblance it cannot be placed on a level with the 
species just mentioned. With regard to the costation, there is a somewhat 
greater resemblance to Hoplites Theodorii Oppel in so far as in the latter 
species frequent single ribs also make their appearance and their shape is 
slightly sigmoidal and perisphinctoid on the flanks. But the ribs of Hoplites 
Theodorii and its nearest allies are deeply cleft, constituting a feature connected 
with a somewhat different type of costation. 

1 Sur quelques C&phalopodes novveauz on peu connw. Grenoble 1802, p. 10. 
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• f th.. I,resent croup is not particularly 

Considering that the drtloront.at.on of th • presen j ^ r ^ ^ ftb. 
prv»uounot\l, and that it is oi only small extent, [ t , ] u u l IU) t m f t de 

stained from ru,sing it to tho rank of V ^ T ^ l r tho type of a separate 
I ho b«t known form of tho group, HopUtes Uurman,u, the typ 

» to be hoped that future discoveries and a more detaUedstudy of the 
European material will conduce to a more precise characterisation ot the present 
subgenus than is at present possible. 

3. Group of HOPLITES VARIANS n. sp. and HOPLITES AMBIGUUS, 
Uhlig. 

SARASINELLA, nov. 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; whilstj 
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 is 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 similar, on the whole, to that of Thurmannia and of the following subgenus. 
The suture-line is generally constructed also according to the same fundamental' 
type as that of Thurmannia and Neocomites; but it should be noticed that the 
terminal branch of the first lateral lobe is in several species not strictly in the 
direction of the middle line of the trunk, but is bent slightly towards the inner 
side. 

As has been noticed before, slight indications of tubercles can be observed 
^several species of Thurmannia. We might therefore feel inclined not to 
attach much importance to the usually feeble tuberculation of the group of Hoi 
lues vanans and to unite this group either with the preceding or in the f o l l n l 
one. But against this view we have to reckon with t h . w w f o U o w i n g 
stages of growth, the tuberculate J ^ ^ t ^ ^ T ' * ^ ^ 
bundles of ribs, producing, in the adult ! T T ^ ^ ° l e f t 

a W y mentioned,1remindf us o ^ ^ Z « ° ™ a t i o n * * * as. 
The only European representatives of thP ™ * 

* * ) ambiguus Uhlig, H o p l i t e s ( f t J ^ Z ^ " " * * * * * 
ably also Hoplites camWloLus mil ^ th T ^ ^ a n d Prob" 

g ° m t h e L o w e r Neocomian 0 f the-
Zlttel-Eftfltman, o / Palaonto logy< p_ ^ 
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Carpathians in Silesia. To these scanty representatives we are abl* U> add a v w 
what greater number of species from the Himalaya, namely :— 

Sarasinella varians n. Bp. 
,, subspinosa n. sp. 

2 n. sp. ind. aff. subspinosa n. sp. 

,, 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 Cautleyi 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. It 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. Hoplite* 
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 Aulacostephanus, 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-silesiacus 
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. 
a 
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4._NEOCOMITES, no V. subgenus. ^ ^ ^ o [ l l n p _ 

I . GROUP OF NEOCOMITES 

n SD consisting of :— 
" Neocenes n e o c e n e s d'Orbigny sp. 

nivalis n- sp. >i 
montanus n- sp. 
indomonianus n. sp. 

N . GKOVP « NEOCOMITES n. sp. i n d u d i n g : -

Neocomites calliptychus n. sp. 
pycnoptychus n. sp. 

Walkeri n. sp. 
yilcitini n. sp. 
aff. Walkeri n. sp. 
aff. Nikitini n- sp. 

I I I . GROUP OP NEOCOMITES THEODORII Oppel sp. including 

Neocomites Theodorii Oppel sp. 
indicus n. sp. 

IV. GROUP OF NEOCOMITES ODONTODISCUS n. sp. including :— 

Neocomites odontodiscus n. sp. 
n. sp. aff. odontodiscus n. sp. 

„ n. sp. aff. odontodiscus u. sp. 
„ n. sp. ind. 

The ornamentation of the group of Neocomites neocomiensis, so far as is 
known, is characterised by an alternation of single and of double ribs. The 
single ribs are either simple or forked, whilst the double ribs consist, as a rule, 
of a ample and dichotomous rib. Bifurcation takes place usually on the middle 
of the flank, frequently also above the middle, more rarely below the latter. 
Thickenings and tubercles occur only at the origin of the ribs on the umbilical 
wall and also on the external margin. Lateral tubercles are not developed. 

1 The name Lyticoceras introduced by Hyatt cannot be adopted for this group, as it is impossible 
to ascertain what limits Hyatt intended to aBBign to his genua; moreover, the form—Hoplites cryptoceraa 
d'Orb.—which he selected BB the typo of Lyticoceras belongs possibly to another group. 
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The nature of the external margin, tl.o form of the shell and tl.« hutur* i.r,-* 
have been described so often that it would be superfluous to ent*r here 
details. 

- The sculpture of Neocomites neocomiensis and Neocomites nivalis n. 
agrees exactly with the description outlined above, while Neocomites mcrrdanm 
and Neocomites indomontanus show slight deviations, in so far as all tbe rihe 
of the fascicles are branched, with the result that the number of ribs increase 
considerably on the outer portion of the volutions. This feature recalls H o l i e s 
cyptoceras 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 somewhat strongly sigmoidal ribs, 
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-line 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 Theodorii 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 rib6 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-chamber. 
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 Tenochi Felix and 
perhaps also Neocomites Hyatti Stanton may belong to this group. Very little 
can be said about the distribution of the remaining three groups.1 Side by 
side 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 Neocomites 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. V. S. Geol. Survey, 133, 1896, part XVI. fig. 2, p. 
a 2 
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In ^ ^ ^ ^ T a f c J - We are at present only 
As to the true cause of these explanation in the pateonto-
a b l e to Offer ^ r N e o l l n epoch, or they may be referable 
graphical conditions of the Middle ^ d e m o D s t r a t e d later on, the Middle 
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I C of I T b o v « inentJed Middle Neocomian form-groups admits of an easy 

explanation^ ^ ^ ^ ^ review o £ the Neocomian forms of HopUtes we 

propose to deal briefly with those European groups which are wanting in 

India. 
The characteristic feature of the group of Hoplites amhlygonius (=Hoplites 

norieus Schlotheim-Romer), to which, besides the latter species with its varieties 
planicosta v. Koenen and euryomphalus v. Koenen, we refer Hoplites oxygonius 
Neumayr et Uhlig, Hoplites regalis (Bean) Pavlow, Hoplites paucinodus Neumayr 
et Uhlig, and Hoplites longinodus Neumayr et Uhlig, consists in a peculiar develop-
ment of the first lateral lobe: growing out of a short funnel-shaped trunk 
there is an excessively developed outer lateral branch, further a very feeble 
inner lateral branch and a very long terminal branch shghtly displaced inwards. 
By reason of its occurrence in the Neocomian of England, Northern Germany, 
and Russia this group was first regarded as characteristic of the Neocomian 
fauna of Northern Europe. Subsequently it was shown that its supposed 
importance as characterising a zoological province had been somewhat overrated, 
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especially when W. Kilian was able to correctly point out the close rekuiorwhip 
of the amblygonius group with Hoplites neocomiensis. 

Indeed, there exists no essential difference as regards the shape and orna-
mentation of the shell between Hoplites neocomiensis and Hoplites amblygrmius. 
It is only the suture-line which reveals any difference, the first lateral lobe of 
Hoplites neocomiensis 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 amJAy-
gohius exhibits the asymmetrical structure already described. 

Nothwithstanding the close relationship between Hoplites neocomiensis and 
Hoplites amblygonius the type of suture characterising the North German forma 
has not, so far as we know, been discovered in any of the Alpine species of AV>-
comites and vice versa. This statement has been confirmed lately by the ex-
perience gained in Northern Germany as well as in the Carpathian region of 
Silesia. 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.1 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 palaeogeographical significance. It only remains to 
consider what is the most convenient way of emphasizing this fact in the classi-
ficatory system. 

I t is impossible to look at the divergent structure of the lobes of the group 
under discussion in the fight 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 

l Even the North German form which was designated as H. neocomiensis d'Orb. (?) by v. Kooxn haa 
an asymmetrical first lateral lobe ; it differs, therefore, from H. neocomiensis in an ioiportaot pokit, and foe 
this reason cannot be identified with the later species. This appearB to have been felt by A. T. Koeam, AA 

-undisputed authority on the Neooomian of Germany, as is shown by the query. 
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l&oiuscula v. Koenen. 
Brandesi v. Koenen. 
cf. cryptoceras (d'Orb.) v. Koenen. 
Bodei v. Koenen. 
aff. Arnoldi (Pictet) v. Koenen. 

„ jtaraplesia Uhlig. 
Zittdi U h l i g . 

biassalensis Karakasch. 
Inostranzewi Karakasch. 

„ Kurmischensis Stacbirowski. 
menensis Stschirowski (?). 
cryptoceras d'OrbigDy (?). 

„ heteroptyclia Pavlow. 
Karakaschi Uhlig (=cf. Desori Karak.). 

1 In Professor Uhlig's original manuscript, Hoplites Leopoldinus was made the type of a subgenus 
Solgeria. In order to avoid burdening the nomenclature with synonyms, I have substituted the name 
Leopoldia previously established by Baumberger in 1905 for the same genotype. If the validity of the 
substitution be objeoted to on the grounds that the species included by Baumberger in his genu6 Leopoldia do 
not in every instance coincide with those deluded by Professor Uhlig in his subgenus Solgeria, the latter 
denomination may be reverted to, [E. V.] 

2 The forms described by Baumberger from the western Jura are -.—Leopoldia Leopoldi d'Orb., Leap. 
Lorioli Baumb., Leap. Suxtorfi Baumb., Leap. Kiliani von Koenen, Leop. Renevieri Baumb., Leop. mucronata 
Baumb., Leop. incerta Baumb,, Leop. eastellanensis d'Orb. (referred by Profepsor Uhlig to the group of Neoco-
mites neocomiensis d'Orb.), Leop. neocomiensis Baumb. (non Hopl. neocomiensis d'Orb. nec Pictet), Leop. 
hoplitoides Baumb., Leop. Bodei v. Koenen, Leop. consobrinoides Sinzow. The following species, Hopl. Leenhardti 
Kilian. Hopl. biossalensis KM. (including Hopl. Brandesi von Koen.), Hopl. Karakaschi Uhl., mentioned in 
Professor Uhlig'a list, although studied by Baumberger, have not been included by him within his eenus. 
ftopotdia. [E. V.] * 

u.j 
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The general type of ornamentation and the shape of the shell are similar 
to the corresponding characters of Neocomites. Indeed, individual species pow^.v. 
n sculpture which is hardly distinguishable from that of Neocomites neocomieiui* ; 
such is for instance the case with Leopoldia paraplesia. Other species, such aa 
Leopoldia aff. Arnoldi v. Koenen, L. Zitteli Uhlig, L. Karakaschi Uhlig, L. heterf/p-
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 Hoplite* 
cryptoceras, which, according to v. Koenen, has probably its proper place in the 
Leopoldina group.1 

It is the suture-line which constitutes the peculiarity of this group. Accord-
ing to the prevailing opinion which is 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. Solger2 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 
th3 flanks and not, as in Hoplites Leopoldi, on the external margin and the 

1 H. cryptoceras has been scleoted by A. Hyatt BB the type of his genus Lyticoceras, to which thit 
author refers also H. amblygonivs (~E. noricus). 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, therefore, 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 really should be included in this group. 

2 Animonitenjavna der Mungokalke und das geologische Alter der letzteren, p. 128. 
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umbilical wall. These facts prove that the genus Hoplitides is not closely related 
to HoplUes Leopoldi. Solger is not correct in his statement that Hoplites 
Leopold* is nearlv devoid of auxiliary lobes, since Ch. Sarasm has shown that 
it possesses two distinct auxiliary lobes which are separated from each other 
by broad saddles, but. in any case . the artificial union of the Leopoldi 
group with Hoplitides would not be in accordance with the actual natural 
conditions. 

According to the present state of our knowledge the evolution of the sub-
genus Leopoldia took place during Middle Neocomian times, individual species 
such as Leopoldia paraplesia Uhlig, L. Zitteli Uhlig, L. Kurmyschensis Stschir., 
and L. menensis Stschir. making their appearance already in the Lower Neo-
comian. No transition exists between Neocomites 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.1 Other instances are quoted by A. v. Koenen.2 

According to a somewhat plausible suggestion which was first advanced 
and ably advocated by Solger the reduction of the lobes might bear some con-
nection with a change in the habits of the animal and might indicate a transi-
tion from a swimming to a crawling mode of life 

^ T W ' the Sub«enus Le°P°ldia -ould consist of species of 
Hoplues which have exchanged a swimming for a crawling m ^ « , • / - ! 
theless, the majority of the forms, e s p e c i ^ " ^ l V V N e V e r " 
lardti L. Brandesi, L. Leopoldi, L. leteroptycka, v2ce Z * T ' 
well-defined, perfectly natural group AlthnLh , , " ^ s i o n of a 
the Neocomian is as yet d e f ^ a n d ^ T a L 7 t t a ^ ^ * 
definite conclusions, the available evidence is decid dlv in f ® ** ^ 
constituting a natural assemblage of closely allied orml ^ ° f 

A further fact seems rather to . 
the existence of parallel forms. w . •,„, , a g a ' n s t explanation of 
paraUel forms w i t h i n t h e ^ ^ J - « '^eady made the acquaintance of 
Ophelia (StreUae,) OnesUcU exhibit l A „ ^ ^ and 
aad ornameotatiou of the sheU are verv J >«* - . t h o u g h shape • 
however, the lobes of both parallel forms a ! ! ^ ^ « e n w » l type. Since 
species shows any obvious r e d u c t i o n , / • n e Z 
meaon of the parallelism of , P e c i e 8 „ ' l o b e 8 ' " « clear that the nt 
— Of life, w t e t h e r s w i m m i n g T c r a ^ ^ 
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Considering the deficient state of material at our disposal, it is impossible 
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 uniting 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.1 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 ShaleB 
as 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 beeD 
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 
Leopoldi. It 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.2 A solution of this difficulty by a study of Pictet's 
original specimens is very desirable. 

H I . — T H E SPECIES OF HOPLITES FROM THE APTIAN AND THE GAULT. 

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 Feraudi 
d'Orb., H. Soulieri 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. Anthula3 with certain tufcer-
culiferous forms and raised to the dignity of a genus Parahopliies. This group 
also is probably a branch of the Hoplites stock and this is probably the 

1 Ste-Croix, p. 243. 
2 Ammonitiden des norddeutschen Neokoms, p. 1(38. Baumberger (Abh. der Schtceiz. pal Ges., ToL XXXTT. 

1905) has observed Hoplites Kiliani at Ste-Croix, and classified this species as o member of the genu Leo-

poldia. [E. V.] a Kreidefossilien des Kaukasns. Beilrage zur Paldontologie'Oesterreich- Vngams, XI I , 109. 
H 
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ventral face is normally developed (H. denanus Soy., H. Archa* d a b . , £ 
intemirfw Brug., H. Raulini d'Orb., H. Deluci Brongn., B. derUalus bov., H 
BeneUiae Sov., tf. JJwnymaftf Pictet et Camp., H. vraconnensxs Piotet et Camp., 
H. Rmauxi d'Orb., H. Ghabreyanus Pictet, H. Senebienanus Piotet, H. Engersi 
Rouill., H. Canavarii Par. et Bon., H. talitzianus Rouill.). 

Leaving aside minor differences of the suture-line, the diagnostic character3 
which essentially distinguish the genus Hoplites sensu stricto from the stock of 
the Neocomian Hoplites consist in the absence of lateral tubercles and the absence 
of the rib-bran chine on the upper part of the flanks. In the species of Hoplites 
from the Gault only ventral and umbilical tubercles occur. The umbilical 
tubercles give rise to bundles consisting of two to three unbrancheri ribs, whereby 
arises a type of sculpture which is essentially identical with that of Aulacos-
tephanus. And just as among the Upper Jurassic species of Aulacostephanus finely 
and coarsely costate types occur, so also are the Hoplites of the Gault differen-
tiated into forms with fine, and others with coarse ribs. This fact suggests the 
possibility of considering the Gault Hoplites as an offshoot of the A dec stephanus 
stock. r 

On the other hand we must not ignore the fact that the great ean existino 
S E T f r ° m t b C * * * * * * « d Tithonian an 1 the g nuine 
HopUtes of the Gault does not at all favour this view Aiti u 
occupied by the groups of Hoplites C a u ^ o 7 H o p l 2 Z n ll " d 

g e i l U 8 ' n o r how he intended defining it. 
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Aulacostephanus stock, those groups, which are in part trituberculoa., are 
clearly related to the Hoplites from the Gault and they can therefor, not be coo-
sidered as bridging over that gap. Moreover, the fact must not be overlook^ 
that certain forms, such as Hoplites furcatus, H. splendent, H. reyularis, H. tard* 
furcates occupy a somewhat intermediate position between the sFcios of HoplUa 
from the Neocomian and those from the Gault By their ornamentation they ate 
more c osely connected with the former, whilst they are not without relations 
to the latter.1 

Taking these facte into consideration, A. v. Koenen2 and Ch. Sarasin* acd 
other leading authorities on this subject have expressed the opinion that 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 from 
the Gault) with Reineckia. We may hope that future exact studies based "on a 
copious material may bring the question nearer to a satisfactoiy solution. Until 
then we may adhere to the more probable hypothesis that the Hvplites of the 
Gault are connected with the Hoplites of the Neocomian. 

The few species of Hoplites from the Upper Cretaceous are generally too 
little known and have hitherto received too little attention to enable us to espre?a 
any opinion regarding their relationship to other groups. 

A.—PER1SPHINCTOID FORMS. 

I - O P L I T E S ( B E R R I A S E L L A ) CF. PRIVASENSIS, Pictet. 

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

Ammonites privasensis Pictet^ Melanges pal^ontologiques, pi. 18, 1, 2, p. 84, p. 245. 
Hoplites privasensis Kilian, Mission d'Andalousie, 1889, p, 660, pi. XXX, fig. 3. 
Hoplites privasensis Touoas, Faune des couches tithoniques de l'Ard&che, Bull. Soo. Gtol. fawr, 

1890, 3e"e uer., Vol. XVIII, p. 590, pi. 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 wUh it. The 
ribs are exceedingly sharp and prominent, and nearly straight; they 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 bifurcation 
the ribs exhibit a slight swelling. Some [of 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. rtfmtmrit, 
aooording to Piotet's researches, the umbilioal tubercles of the outer volutions represent tho lateral 
tuberoles of the earlier whorls (Piotet, Oris verts, pi. 7, fig. 3, p. 331). 

> Ammonitilen des norddeuischen Neokoms, p. 171. 
; * Quelque* considerations eur les genres Hoplites, etc., Bull. Soe, giol. France, 3 Ffrie, YoL 

H 5 
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ti r steeply towards tlio um-

R • 2 - R I " — z : — * - -
ascertained in oonsoquonoe of a sl.gur 

, f tbe body-chamber the height of the volution » 
\t tho oommencemcnt of the bod) ^ m m ^ f a r a 8 l t a 

•>2'5 mm., the thickness, measured across the i , d w i t h t h a t o f 

ornamentation of tbe 
the following specie?, Hoplites aff. Vri b i t i s ^ p o s s i b l e to 
described form a g ™ with ^ . . ^ ^ j S ^ r f our form appears to 
discover any diff<me. worth recor ng. ™,e v«11 ^ ^ ^ m & y 
be somewhat deeper than it is in the lorm i h j t t e r < T h e 

b 0 due to the weather condition of the nbb«I — «< ^ 
Asiatic form exhibits perhaps a somewhat ^ ^ f o o t a believe that these dis-
jind a somewhat narrower umbihcus. I am inclined to Deneve uiu 
Active characters would not be worth considering if the ^ U e s ^ Z 
privasensis were better known. This form, whose relationship to Hoplites CaUuto 
D'Orb and Perisphinctes transitorius Opp. has been very lucidly discussed by 
Pictet (l.o. p. 245), is often quoted by authors, but cannot be counted among 
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. 

Unfortunately the Asiatic material of this species is likewise very scanty, 
and this has 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 Bemas 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 
«t Isere. Its occurrence at Stramberg should be verified. 

Occurrence.—One species from Lochambelkicbak, third Stage, 

HOPLITES (BERRIASELLA) n. sp. ind. aff. PRIVASENSIS, Pictet sp. 

(Plate XC, fig. 2 a-d.) 

This species is also represented bv a sinal* Bm n t 
and with the commencement of the L L F ? F N G M " T W I T H 8 E V E R A L 8 E P T E 

material Mbids the estabhshL o f ^ 7 " ^ ^ T h e ^ P ^ e s s of the 
grettable as we have here 7 * j i T ^ T h i a » * the more re-
the boundary line between P e r i s p h i n c t i l ^ Z " ^ ^ ^ 
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The coBtation shows tlie greatest resemblance to that of Hoplile* jrriratentiM 
Piotet with tfco diffeicnce that the ribs bifurcate somewhat higher up, are 
what more crowded, and perhaps less prominent. In coDt-equenoe of the LatUf 
feature the ventral furrow Beems shallower. A striking difference connate io tt* 
presence of a distinct constriction bounded posteriorly by a simple rib which seen* 
stouter and somewhat more deflected anteriorly than the rest of the coutae, and 
which, on the lower part of the flank, unites with the preceding d i chotomy 
rib. 

As is the case in Hoplites privasensis, the flanks are rather flat; the munded 
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 characterised by a combination of broad sellar pbylla aod 
broad lobal stems scantily ramified. In the first lateral saddle the Buture-line 
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 lateral 
lobe is rather broad and bears a number of short scantily lamified lateral branch-
lets and a slender and longer terminal branch. The two ma'n 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 
placed secondary lobe into a lower exterior leaflet and a higher and broader 
interior leaflet. The short second lateral lobe is 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 antisiphonal lobe. 

The present species i? closely allied to Hoplites privasensis. It is distinguished 
from the latter by the somewhat more numerous ribs, the somewhat higher 
situation of their point of bifurcation, perhaps also by the ?omewbat 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 Perispkinctes, the lobes 
as well as the nature of the external margin speak in favour of a reference to 
the genus Hoplites. It should be specially noticed that although the lobes exhibit 
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 postponed until 
fresh finds lj.ave been made. 

Occurrence.—One specimen from Lochambelkichak, third Stage. 
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Dimensions:- PUte XXIX, PWr XXIX, Fl^XXX, riate XXXI. 
fig. 1. fig- 2. fi8- h g -

132 mm. 76 mm. 109 D i e t e r 49 25 „ 42-5 
Width of umbilicus " 
Height of the last volution above the ^ ^ ^ 481mm. 

volution-line • " 
Thickness of the last volution, measured ^ 4 6 . 5 __ 

at the ribs 4 4 " " 4 " ' 

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 " Palaeontology of Nit i " m 
1865. Although I have at my disposal a rather rich material of Blanfordia 
Wallichi, not a single specimen agrees exactly with Gray's forms. It is true that 
the discrepancies are unimportant, but they are nevertheless noticeable. At the 
Bame time the general resemblance of the specimen is so marked that the impres-
Bion received is one of the Tiost intimate relationship. It might be possible to 
indicate particular 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 
proceeding appears to be to give to our species a rather wide definition and to 
mention the different varieties in the text only without giving them special names. 
G. Boehm, with a much richer material from the Dutch Indies, appears to have 
had a similar experience with respect to the variability of this species; for he 
unrtep forms with each other which differ considerably with regard to cross-section 
and width of umbilicus. 

Certain characters are observable in all specimens of Blanfordia Wallichi ; all 
of them have a disc-shaped shell with a rather wide umbilicus, slightly oonvex 
flanks, the ventral face flattened, and the umbilical wall rather flat All sneci 
mers are ornamented with strong, more or less rounded, slightly sigmoidal ribs, 
which, during the middle stages of growth bifurcate at about the mrtdle of th 
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flanks into two secondary ribs and which are interrupted on the «xtercu»l m u m 
by a rather broad, depressed, smooth band. On either side of th» band tbt 
terminations of the ribs show slight swelling}. All the ribs originate indepen-
dently on the umbilical wall, certain isolated ones remaining undivided. On t U 
umbilical wall, at their origin, the ribs are slightly deflected backwards; they do 
not show any inclination to becoming thickened at their point of origin Hie 
number of ribs on a complete volution is 34 on an average; of these 3—5 remain* 
as a rule, undivided. 

On the body-chamber, and perhaps already a little earlier, the smooth ventral 
band becomes gradually indistinct, and the ribs pasB 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 external 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 in such 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. 

The body-chamber is not completely preserved in any of the specimsna. 
The original form of Gray and Blanford (variety o) 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 tendency towards an irregnlar 
development of the ornamentation with the intercalation of secondary ribs. In 
one place two main-ribs follow each other closely, in another place there is 
intercalated a secondary rib which extends nearly to the umbilical wall. The 
type form of Blanfordia Wallichi approaches Blanfordia rotundidoma : that is, if 
we imagine the special characters of the type to become more exaggerated we 

would arrive at Blanfordia rotundidoma. 
Of the two specimens described by Blanford in 1865 as Ammonites Wallichi 

one (loc. cit. pi. X I X , fig. 1) appears to approach the typical form fairly close. The 
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, , 4 , m m and therefore tho specific charac-

specimen n-IVrred to only measures 4. m. opinion as to its 
X Z H,> not vet sufficiently pronounced o fo ^ q B o e l i m i n 

t « » affinity. The spec,men from th D-rtch nd g q { ^ ftyailable 

pi. V, fig. I- of his memoir agrees with the t>pe bare 
specimens from the Spiti Shales. land 2, and 

A fairly common form (variety 6) is V ^ ^ J ^ X L overlap 
io plate XXXI, fig. 2. The umb ici* .. some 1 ^ ( ) n t h o 

one another to « somewhat greater extent, are s.3mewja r 
iQner portions of the shell, and have Recede from 
typical variety. At the commencement of the J ^ chamb 
each other in a marked manner; the cross-section assumes a t p 
the sloping portion of the umbilical wall becomes very broad. The greatest 
breadth of the cross-section is next to the umbilical wall. 

A third variety (c), represented in fig. 1 of plate XXX, is principally distin-
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 variety b, but tapers 
more decidedly towards the external margin. 

The forms which G. Boehm has described from the Dutch Indies exhibit 
likewise variable characters. A form figured in plate V, fig. 1, and in the text (fig. 
7) agrees with Blanford's type (variety a). The form, plate IV, fig. 5, answers 
near enough to our variety d with strongly overlapping volutions. The cross-section 
plate IV, fig. 16, approaches that of our variety b; the cross-section, plate i v ' 
figs. 2—3, reminds us of our variety c. ' 

The differences between Bhnfordm Wallichi and the remaining f o r m S of this 
genus are noted in the following descriptions. The form from t h e T w 
Argentina described by Steuer as Hoplites Wallichi v J t o ^ t J S ^ / 1 

type, as has already been noticed by G Boehm Tn th. T ® I n d l a n 

the nhs are not so curvihnear an'd a r f ^ ^ * 
volutinn-hne. These features cannot be reconciled with l , ° f t h e 

We propose the name HopUtesl^ri^ \^ Blanfordia 
mford united Ammonite Argentinian species. Blanford united Ammonites Morickeanu. n , Algentillian 3 

unable to accede to this opinion a" ^ T V " ^ ^ W e 

Moncbanus. Stohczka's reason for referring Am W^T de3Crib^ ^ 
Am. Parkmsoni is to be sought for in the idea of t ^ ^ M^keanus t o 
when he wrote, and need not arrest any a t t ^ ^ " * ^ the time 
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Blanfordia Wallichi has been obtained at the following localitie» :— 
Lochambelkichak, third Stage : seven specimens, among them four specimen* of 

variety c, one specimen of variety d, and two specimens of variety b (ColL I/ienerj. 
Chojan, Middle Spiti Shales: one specimen. 
Kuti, Upper and Middle Spiti Shales, among them one specimen each of 

varieties c, 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 th iB species are preserved in the British 
Museum; five of the specimens belong to the Strachey Collection and are labelled 
from the Niti Pass, another is marked Chirchun. 

Only after much hesitation have we finally decided to separate from Bl. 
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 f of 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 is 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 volntion 
is 30'4 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 bifur-
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 

/ 
H O P L I T E S ( B L A N F O R D I A ) ROTUNDIDOMA, n o v . s p . 

(Plate LXXXIII , fig. 1 a, b ; fig. 2 a, b.) 

i 
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i rornl Both specimens are 

•right necessitate a specific separation of the *.ond lorn, 
from the Lin*tj River and wore ^ r c s e m b l a n c c to HopUtes 

m * * * i « r o t u n d a boars an b e u n i t e d w i t h either of 

— and HopU.es the ribs are fewer and 
t h - South American species; m b o t A ^ n p ^ ^ ^ b y 

lew distinctly curved and the secondary ribs or^ma p e a r 

intercalation. The umbilical wall^slopes more steep y The lo PP 
to be stouter and less branched than in the Indian form. any 
the relationship is worth noticing. 

H O P U T E S (BLANFORDIA) sp. ind. aff. WALLICHI , Gray sp. 

(Plate XXVIII, fig. 2 a-d.) 

A chambered fragment 38 mm. high by 37'5 mm. broad is ornamented with 
slightly curved ribs which bifurcate about midway up the height of the volution. 
The ribs traverse the 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 
rounded and has a rather steep slope. The greatest thickness is near the umbi-
lical wall. The suture-line is only slightly ramified ; the first lateral lobe has 
a broad stem; the external saddle is divided into two nearly equal parts b y a 
secondary lobe. The first lateral saddle is subdivided by an oblique secondary 
lobe into two unequal portions of which the outer one is smaller and lower, while 
the inner one is larger and taller. 

The described fragment is closely related to H. Wallichi, as shown by the 
suture and ornamentation. Nevertheless the peculiar cross-section, the round-
ing off of the flanks and of the external margin, and the low but rather steep 
umbilical wall, forbids its reference to that species. The shape of the cross-
section and of the umbilical wall indicates a relationship to H. acuticosta n. sp 
It is distinguished from Blanfordia subquadrata by the more pronounced con-
vexity of its flanks and external margin, from Bl. applanata n. sp. by its lower 
whorls, more convex flanks, lower umbilical wall, the lower situation of the point 
of bifurcation of the ribs, and the structure of the suture-line 

This is evidently a particular form of the Wallichi Series in the narrower 
sense, the more detailed c h a r a c t e r ^ of which must be deferred until the 
discovery of more complete material. 

One fragment from Spiti. Collection Gerard. 
\ 

HOPLITES (BLANFORDIA) aff . ROTUNDIDOMA, n . s p . ' 

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

Like Bl. rotundidoma, so does the present snPni»0 k i 
cated Blanfordia. The outer volution has I T g t 0 t t e ^ u r a b i l i " 

an approximately e l U p t i c a l 
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section, with truncated ventral face, flat convex flanks and roundwh, rather 
steeply descending umbilical wall. The ribs are strongly curved, wider 
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 Bl. 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 BerlineT Museum fur 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. 

HOPLITES (BLANFORDIA) , n . s p . i n d . 

(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 iD Bl. Wallichi, the cross-section is 
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 is preserved and one notices then that they are very 
prominent and sharp-edged and are developed in the shape of ridges. 

The position and the course of the ribs reminds us vividly of Hoplites Callisto, 
but the oblique umbilical wall and elliptic cross-section precludes its identifica-
tion with the European species while indicating a close approach to Blanfordia 
Wallichi. 

The specimen is from Hundes (Coll. Walker). 
\ / 

/ HOPLITES (BLANFORDIA) CRICKI , n . s p . 

' (Plate XXVIII , fig. 1 a-d.) 

This species is represented unfortunately only by a single specimen, which 
has a diameter of 168 mm. and a width of umbilicus of 73*7 mm. Th« thick-

i 2 
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i _ ribs at the anterior end at 

n»ss of the volution is 57 mm. a, measured ove the b e f o r e t h i s t h e 

the commencement of the body-chamber. About o t h e t h i c k ness 
thickness is 3 - 5 mm., the height 35 mm In the la . t vo 
increases therefore relatively more rapidly than the h g . ^ ^ 

The volutions overlap by about one-quarter of t l e . h e i g t o . 
portion of the shell the flanks are con.pressed-convex they s pe q y 
wards the umbilicus. The cross-section has a broad e f t e r nal 
width being next to the umbilical wall; it gradually tapers tow rd the e 
margin, which results in a trapezoidal shape, similar to that y 
Blanfordia Wallichi, only more pronounced. essentially 

The sculpture of the inner volutions does not seem to differ cuentii^y 
from that of Bl. WallicM. The number of ribs on a volution is 33 The 
point of bifurcation of the ribs is situated rather high up during the middle 
stages of growth, but becomes shifted low down before the commencement of 
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 mtercalated, 
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 
they 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 Blanfordia; 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, nearly 
funnel-shaped stem. The external saddle is relatively narrow and almost sym-
metrically divided by a deep adventitious lobe. The second lateral and auxiliary 
lobes could not be observed. 

The present species bears undoubtedly a close relationship to H. Wallichi. 
The decided trapezoidal cross-section at the commencement of the body-chamber 
and the ridge-like prominence and the deep separation of the ribs in the anterior 
parte the shell would not suffice to separate this form from Blanfordia Wallichi, 
were it not for the suture-hne which strongly deviates from that of Bl Wallichi 
owing to the shortness of the external lobe, the much narrower andNearly 
y^etncaUy divided external saddle, and the copious ramification, and r e Z l 

able funnel shape of the first lateral lobe remark-

which G. Boehm has p ° L ^ * ^ ^ 
form, too. the cross-section .hows an inclination ',„ , I - this 
j however, much higher and taper, 2 T ^ 
face than w the case in our species. P 7 t o w a r d s t h e ventral 

One specimen from Lochambelkichak, third Stage. 
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HOPLITES (BLANFORDIA) APPLANATUS, n. sp . 

(Plate X X X , fig. 2 ; Plate XXXI, fig. 3 a-c.) 

Dimensions :— 
Diameter • • • . . . 
Width of umbilicus . . . . . 
ThicknesB of last volution measured over the ribs 
Height of the last volution above the volution line 

133 
51 
42 
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 up, 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 Baddies 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 position of the points of 
bifurcation of the ribs would make it possible to identify this species even if the 
suture-line were not present. 

One specimen from Lochambelkichak, third Stage, with a portion of the body-
chamber preserved. 

Closely connected with Bl. applanata are two incompletely preserved speci-
mens, the shells of which are rather flat with ribs bifurcating above the middle 
of the flanks. The ribs, however, appear to be somewhat closer set than in the 
type. The fragmentary condition of these remains, which I mention as Bl. aff. 
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X HOPLITES (BLANFORDIA) SUBQUADRATUS, 

Plate LXXXIV, fig- 1 6"> 
(Plate LXXXIII, d b y , .early 

D u r i n „ tlie middle stages of growth th. • ftbout o n e . q u ^ r 
8Q J ; r^-section. At this ^ g e the ^ n 1P^ ^ flftttened, the 
of their height, their flanks are rather flat > ^ ^ i n t o t h e umbihcus. The 

S e a l wall rounded, but sloping rather steep > o f the volu-
diamrter is 128 an , , the width of umbi cusjs ~ J m g l u t i o n is 
L at the anterior end is 40 mnu ^ ^ s p e c les also there is a 
25 nun., and its breadth only 22 mm so _ T h e i n n e r volutions 
relative increase in thickness r o u n d e d e l l i p t i cal cross-section with 
exhibit therefore a somewhat taller and more 
a gentler slope of the umbilical wall WallicU[; but they 

The ribs are generally similar in character o^ those^ ^ ^ ^ ^ 
bifurcate higher up and are \ e & M 9 6 mm, beyond this 

r e x W con" 
tinuoush", although somewhat reduced across the external margin. The suture and body-chamber are unfortunately unknown. 

'This! e l s is unfortLtely represented only by a single, entue ly chambered 
specimen ; it is from Kuti, Upper and Middle Spiti Shales (Coll. Krafft). 

In its earlier stages Blanfordia subquadrata is certainly very near Bl. Wallichi. 
in the adult stage, however, it undergoes a development which removes it con-
siderably from Bl. Wallichi. The cross-section assumes a square shape ; the ribs 
bifurcate on the upper part of the volution, so that the discrimination of these 
species, at least during the middle stages of growth, should not be a matter of 
great difficulty.' The distinction would be still greater if the fragment depicted 
on plate LXXXIV, fig. 1 a, b, under the name of Blanfordia cf. subquadrata 
really belongs to this species, a view which is not improbable, but which cannot 
be absolutely confirmed owing to the deficient state of preservation of the speci-
men. The indistinct remainder of a middle volution exhibits a square cross-
section and strong forked ribs, like Bl. subquadrata. The last portion of the 
chambers and a portion of the body-whorl indicate a considerable change in the 
sculpture and cross-section. The thickness amounts to 59 mm., the height is 
only 50 mm., the flanks are flattened as in Bl. subquadrata, the convex umbilical 
wall is low and steep, the external margin is more convex than in the chambered 
portion of the shell, and is greatly depressed. The course of the main-ribs along 
the flanks is almost radial; the subsidiary ribs, however, are decidedly deflected 
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forward, forming a shallow arch upon the ventral face. Hide by aide with the 
bifurcate-ribs there occur additional branch-ribs, so that for every T> rnam-nU 
there are 13 subsidiary ribs. Of the suture-line only the antisiphonal lobe and 
the second Literal lobe is preserved. 

Amongst the forms most closely related to Bl. 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 
ation in the direction of a dorso-ventral flattening of the whorls. 

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

van-

/ \ HOPLITES (BLANFORDIA) BOEHMI, n . sp . 

(Plate XXXIV , fig. 1 a-d.) 
Dimensions :— 

Diameter 129 mm. 
Width of umbilicus . . . . co „ 
Thickness of the last volution measured at the ribs 55 
Height of the last volution above the umbilical suture . AS . • H 

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 shghtly 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 is 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 tbe difference does not amount to much. Moreover, the flanks of 
tbe 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, swelPup 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 usua lly 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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m • -enlaced by a broad band 

- - r* - 7 : t r s ^ ^ ^ J S 
thickened. On the last volution the number 
last but one whorl it amounts to thirty. o f m m l i c h l The 

The suture-line does not entirely - f o r m J o t J T ^ ^ ^ ^ 
external saddle is subdivided by a deep J ^ a n d s u b s y m . 
instead of being conspicuously unequa are oi ^ ^ ^ ^ . q m W a l U c U 

metrically constructed. The first latera sa into two parts which stand 

r r c : f - - - - - — 

being c h e e r e d nearly up to its end, the characters of the 

bodv-whorl remain unknown. . _ , 1 „„ „Q 
7 Blanfordia Boehmi is so closely related to Hoplites Asseni Boehm as re-

gards sculpture and external form that 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 
in 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. Asseni is narrower and indented 
by a smaller number of secondary lobes than is the case with Bl. Boehmi. 
Finally, the first lateral lobe of the latter species has a regular subsymmetrical 
conformation with a long terminal branch, whilst the corresponding lobe of H. 
Asseni is somewhat curved and possesses, besides the real terminal branch, 
a second subsidiary branch which is nearly as long as the terminal one. The 
importance ascribed by palaeontologists to the details of the suture-line in the 
discrimination of species precludes the identification of the present species with 
Hoplites Asseni. 

Hoplites Boehmi is represented by a single specimen from Lochambelkichak 
third Stage. , ' 

V 

HOPLITES (BLANFORDIA) LATIDOMUS, n . s p . 

(Plate XXXV, fig. l ft-c.) 

thickness „ f „ ^ a t tte ribs a n d ^ h a s 

' S"PPl««t IV, p. „ , pl. v , >6i 2i „ad pl V U i 8 e & 

meter 
a 



HOPLITES. 197 

high. The height of the volution is therefore at the stage of growth reach**! 
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 height 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. The first lateral lobe is comparative ly 
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. Boelimi 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 
Bl. 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 branch-ribs of 
H. Rooseboomi are more decidedly inclined forward; but the cross-section of 
H. Rooseboomi is much broader and much more depressed and the suture-line 
has much broader sellar phylla than that of Bl. latidoma. 

Bl. latidoma is represented by a single specimen from Lochambelkiehak 

(Coll. Diener). 

^ J H O P L I T E S ( B L A N F O R D I A ) M I D D L E M I S S I , n . s p . 

(Plate X X X V I I , fig. 1 a—c ) 
The shell is thick, much inflated, with a wide umbilicus, and deprfflsed. 

E 
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193 . i t h e height of volution is 3*4 

1 1 On Hons At the anterior euu preceding 

T t i 1 it i» 28-5mm.; tbe t l l 6 b c i g bt of volution. Tlie inner 

volutions 
appear to be propor«oi.»-, d c f i c i e n t state of preservation oi tne 

li.bed with absolute certainty o - n g o ^ ^ ^ & flat o r shgh ly de-
spacimen. ^ e external mai^n » ^ c o n v e x a n d pass gradually into 
pressed median band. The flan* the umbilicus. 
the umbilical wall, which ^ . ^ ^ ^ e e d i n g l y bulky radial ribs swell-

The sculpture consists of wide .pa , ^ ^ ^ v o l u t l o n s . F o r 

ing out into blunt stout knobs at about hal * originating either by 
e ; e r y main-rib there are three, rarely ^ ^ Z d ^ l They fonn a 
ramification or by intercalation, and sii0n ) r e d u c t ion along the median they are interrupted 
i T a t r 1 W . W on £ £ - h e ventral band a shght strength-
emng oT l ribs is n o t a b l e . On the inner volutlons the . b s are dichotomous 
the intercalary ribs being somewhat more inclined forward, m consequence of which 
the ribs assume a more distinctly curvilinear course. The suture-hue is not 
distinctly presei ved; 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-
brant. 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. Boehm1 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.2 This species, however, has no ventral band and 
shorter main-ribs, so that we have not to deal with a case of true relationship, 
but only with one of resemblance due to convergence. Even on the unlikely 

Z °L r T T T " e v e n t u a l l y p r 0 V i n g t 0 b e a m e m b e r of the same 
specific idertitv\ ^ ^ ^ ° f * ^ would preclude 

L o c ^ M ^ ^ — d * a * * chambered specimen, from 

Supp1*™" ,v> u. VII, % 1, p 3 I 
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Dimensions :— 

FHOPLITES (BLANFORDIA) CELEBRANT, n . sp.1 

(Plate XXXVI, fig. 1 a—e.) 

Diameter . . . . . . . 
Width of umbilioun . . . . . . 
Thickness of last volution between the ribs 
Thickness of last volution acroBB the ribs . 
Height of the last volution above umbilical suture 
Greatest thickness for a diameter of about 22-5 mm. 
Height of volution . . . . . . . 

220 i 
105 
eo 

ill 
64 
14 
10-5 

The shell is disc-shaped and consists 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 caDnot 
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 distinct rib-bundles is 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. 
K -
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• livided by a «««niUry lobe .nio two 

Tb» Mddl. «f -uture »* > The next 
. ^ y e^ual branch- » the ^me manner m ^ ^ ^ b r e m h o f t h e 

M<U1» i. ah* subdivide nearly «ymm«tnca.y. ^ ^ than the inner 
fi.t bt«ml lobe in moro .tangly f ^ 0 ^ " f h e fiwt one and ha- a . h o * 

The second lateral lob. » placedI pml ^^ ^ ^ o f t h w B u t u m . l i n 0 

trunk with a long terminal branch. Alia K , ^ ^ ^ ^ 
- not distinctly p ^ r v * ! . > - 000 - - ad to n ^ 
to the .uture p*mhanU« * * * J ^ ^ i - h M . -pecimen. notwithstand-

The body-chamber is unknown. The single 
i„g ite Urge sin, is entirely chambered. Holcostephanus 

nl^ImWM CAebrant miiiht at first sight be mistaken iur » r 
Bhnford* LtUbrant m.gn a approaches certain forms of 

„. « Rnitictras or even a Stmbtrsktles. « «UflU " f r 
J J L X T ^ e existence of a ventral furrow on the inner whorL, the r< aturn-
s ^ t such forms as BL latidona indicating a connection «.th the typical 
f o i l of Hoplites clearly proves that this remarkable species is allied to HojJUes, 
and that it. resemblance to various form* of Holcostephanus or / /»malaxes is 
merely a case of accidental mimicry, one of those instances of apparent conver-
gence such as have already been alluded to in the introductory discussion of 
the genus Hoplites. 

The species most closely allied to Blanfordia Celebrant is Blanfordia Middle-
missi n. sp.; the differences are noted in the description of the latter specie?. 
Another veiy closely related foim is Hoplites sp. ind. G. Boehm (loo. cii. p. 36, 
plate VI, fig. 1; plate V, fig. 1; plate III, fig. 5 ; and fig. 12 of the text). 
Tbia species preserves its original sculpture up to a diameter of 105 mm., at 
whioh Btage it is still possible to observe individual bifurcate, slightly sigmoidal 
ribs. In Bl. Cdebrant, on the other hand, this primitive type of sculpture is 
abandoned at a much earlier stage, probably when the diameter is only 50 mm. 
Moreover, in Hoplites sp. Boehm the formation of tubercles is deferred until a 
later stage of developmfDt. and they do not bacomc as bulky as those of Bl 
CeUbrant. The number of subsidiary ribs constituting a sheaf is smaller in the 
case of Boehm's species than in the Indian form. The suture-lines of both 
species bear a great resemblance to each other; in both of them the terminal 
branches of the first and second lateral lobes are remarkably long and slender 

z z °z in trr ih°firat ^ 
J T S J C T b repTOeDted b y ' 8pwin,en "°m Lochunbd-

V HOPLITES ( B L A S T O . D U ) craviTos, n. «p. 

(PUto XXXV. fig. 2 o - i . ) 

m m " * * t h , d ® « » . measured . c m . the rite, i . 
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61 mm. and between them 51 mm. The rib* originate at wide intrrv*b <*» i ) « 
umbilical wall in the form of slight swellings, they BOOQ develop into I U M ' 
ridges and, about half-way up the flank*, are thickened into knot* wbub raufr 
into a bundle of three brancb-riba. In one case only, one of the auUtdi«ry 
ribs is observed to originate by intercalation instead of branching. Aiocur t t* 
median line of tba ventral face tbe ribs are somewhat reduced, but at tbe aUge 
of growth reached by the type specimen they do not exhibit any diatin'-t awdl-
ine on either side of the median band. The ribs are decidedly sigmoid*!. Tb« 
cross-section of tbe existing volution fragment lias a depressed roundel »hap?. 
The cross-section through the interval between the ribs reaches its maximum 
breadth near tho rounded obliquely sloping umbilical wall. Acn*e the ribe, tbe 
maximum breadth occurs at about the middle of tbe flanks owing to the knot-
like swelling at tbe brandling-points. 

The Buture is extensively ramified. The lobes possess broad trunks. Tbe 
external saddle is divided into two nearly symmetrical halves by a long sub-
sidiary lobo; 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 firat lateral lobe is distinguished by its broad trunk and the subaymmetrical 
disposition of its branches. The Becond lateral lobe is much shorter than the 
first one, but it is not 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 specia. 
I was, however, induced to take this step by the conviction that this very in-
teresting form ought not to be left unnoticed, being distinguished by so 6harplv 
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 curvata shares with Bl Cricki the massiveneBa of tbe prominent 
ribs and their sigmoidal course; but the ribs of Bl. curvata 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. Cricki. 

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

Blanfordia curvata was found at Chanambaniali. 
r t 

H O P L I T E S ( B L A N F O R D I A ) ACUTICOSTA, n . s p . 

(Plate XXXVII , fig. 2 o - c . ) 
Ammonites WaUichi, Blanford: Journal AsuU. Society. Ofcutta, 188̂  VoL 11X11.* 1ST, pC I. 4 

(non pL m , fig. 2, 3). j 
Blanford already recognised correctly that the two small specimens which 

i e described as Ammonites WaUichi Gray do not completely agree with tack 
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2 0 2 UPA that according to present views 
other. The differences are indeed1 so mark d b y Blanford in plate 
they can no longer be muted. The specnne P ^ ; b u t t h e 

III, figs. 2, 3, has been left by us * U n f o r t unately there is no 
other specimen certainly represents a diite«A F fi d b y Blanford, winch is 
o t h e r specimen available besides the * t ? i A C t 0 I V diagnosis. If notwithstand-
too incomplete for the establishment of a sat, . ^ ^ ^ ^ i t ^ 
i n g this fact we propose a new name for P o t h e r ^ 
sents a mutational tendency which is not exhibited b> an) 

de f iDIt T l m e t e r of 44 mm. the shell has an umbilical width of 17'B m m . 
At a cnameier ui « • J n d the maximum thick-

the height of volution is 16 mm. R a n t e r , end , « i d th 
,.pqq measured over the ribs, is 15 8 mm. me umuiu. 
than majority of tbe W M » T h e volutins, close up to 
t t bodychamber, hive ve^ flat flanks, a low and ? ther steep umb,heal 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-c m er, 
to which the most anterior portion of the existing shell belongs, the cross-
section assumes a 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 Bl. Wallichi, but certain 
noticeable differences do exist. On the more central portion of the shell the ribs 
are shghtly curved and they are continued on to the ventral face as in Bl-
Wallichi, but the branching is less pronounced, and in two places single ribs 
approach the point of origin of the preceding main-rib 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 nearly radial course and appear on the flanks in the shape of high 
and sharp ridges which are slightly thickened at the point of bifurcation. The 
ventral furrow is very deep and narrow ; the rib-terminations on either side of 
the furrow are distinctly thickened. 

The suture is only moderately rami£ed owing to the small size of the 

lobe into two neariy equal parts. Tbe accessory lobe of the first lateral 
addle is disposed obliquely and divides it into a smaller and lower outer ^ d 

broad ^ POrt i™- ^ - - ^ ^ 

:: te ̂ r L t ~ 
y the agisting f r a g m e n J ' « « » » » « « e n « y g r e a t t 0 ^ 
chamber. Si„Ce a „ t U c a . l i e d r e I c h | T ^ fiDi,,>0dy-

much larger and some of them 
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very large, we may assume that the present species also grew to a la,ger 

size. 
The steep umbilical wall, the exceedingly 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 Wallwln, 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. Wallichi. 

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. Gerard). 

H O P L I T E S (BLANFORDIA) n . s p . a f f . ACUTICOSTA, n . s p . J ^ L X ' V / 

The collections from the Spiti Shales include two small fragments which 
probably belong to two specifically distinct forms allied to Bl. 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 
and interimpted on the ventral face by a deep furrow. On both 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 canDot unite this form with B. acuticosta, 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.-THITVBERCVLATK FORMS. 

ACANTHODISCUS, nov. subgon. 

„ S , A C — „ o — s , 
, VTV fie l a b ; Plate XX, figs. 1 o, 6, 2 ; 

£ , . pkte XIX, ng. I «» u > 
(Plate XXII, fig. 1 fl^'pl^ftXXVII fi„ 3 a-c.) Plate XAVii , ng. Jnurni As.al.r 

, , H Blanford: On Dr. Gerard'. collection of bp. 
ISO.'!. Aconites octagonus, » l a n , °™ . j fig. 5 a - c . „ . 

Sodas Of Bengal, XXXII. p. 128, pl. I. X I I > f l g . 2 a, 6. 
1565. Blanford: ^ ^ ^ Calcutta, V. P- 06 and IT. 
1566. J—octagonu*. ^ J ^ f r0IU Himalaya, Geol. Maga^e, Dec. 

1904 Ji»w>">k> '"'<a9°","5' G> ' 
V. vol 1. p. 1 2 . 4 ^ 

Dimensions:— 6 c 
0 . . Strachcy-Blanford s 

(Plate XX, fig. 1.) ( r l a t c X l i ' h g ' - 1 original Bpccimen (plote 
XXVII , fig. 3). 

Diameter 
Umbilical width . . • 4 8 

125 mm. 121 mm. 
49 „ Height of body-chamber . . 20-8 mm. 

Height of last volution TUokness of volution before com-
the above volut.on-hne . .. » ^ ^ Qf b o d y . c h a m b e r . 19-8 

Thickness of last volution, 
measured between the ribs . 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 the 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 any 
lateral tubercle, or with only an obsolete one, are already absent in these small 
specimens, so that even at this early stage, H. octagonus already exhibits the 
ornamentation that characterises the full-grown form. It is only the outer series 
of tubercles which is subject to a gradual change. During youth, two external 
tubercles correspond to each lateral tubercle with which they are connected by 
faint ribs. In full-grown specimens, the external tubercles become reduced in 
number, so that each whorl carries an -equal number of umbilical, lateral, and 
external knobs, each set of three tubercles being disposed along a slightly ante-
riorly inclined ridge. 

The first appearance of the full-grown type of sculpture takes place sooner 
or later m different specimens, though it usually commences on the body-whorl. 
For instance the specimen illustrated in plate XXII , fig. 1, s t i l ] s h o w s i s o l a t e d 

supernumerary external tubercles, while these are not observed upon Blanford's 
original type-specimen refigured in plate XXVII, fig. 3, which is provided with the 
body-chamber, although it is of smaller size than the former In n t 
obsolete intercalary ribs of variable length are h e r e ^ a n d X e ^ £ £ £ 
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between tho tuberculiforoun ribs (see plate XX , fig. 1). At one point this tarn* 
specimen shows an irregularity of the ornamentation, probably caused by som* 
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 
series 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 lamellae 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 shghtly flattened between the lower 
and middle series of tubercles, sloping down into the umbilicus from the lower 
Beries, 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 shghtly less. In 
the majority of specimens the height of a volution is only shghtly 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 
shghtly less involute, the umbilical suture shghtly receding from 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 X X V I I , fig. 3 c) the first lateral lobe is irregularly distorted by a 
strong lateral tubercle situated just at the origin of tbe 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 is rather 
broad and subdivided by a secondary lobe 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 the 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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206 , „ u^lites ootipnoih' an I H. pty-

^ v r ^ ^ * o. those 
MHthu*. Tic distinguishing clur. 
BP^ies. . . . . ftve s i m i U r to H. o^jonus wo m,y mention 

Of EstraJudian spec.es wbch Bie si . p a g q a i e r , H. Szym Simionescu, 
Hoplites hi/slri.r (Bean) Neum. et UU1. , • ftaJ U h l i g h a v 0 figured as Hop-
and finally an immature form wl U N h t e i n te r , , ! . , r,bs and , 
W s cf. currmodus.1 HopUtes hystm hasj10 ^ ^ ^ c a r r y r e c u r r m g 

narrower cross-section than H. octeyo»«' • ^ octoyonus. ffopKfcw cf. cur-
groups of ribs which are never observe ^ umbilicus, while the 

^ Still narrower cross-sect, n^a s ^ p ^ ^ ^ ^ 

r i b s on the inner whorls lack the i o f Southern France is prob-
HopUtes Sayni S.m.on escu from th ^ above-mentioned North 

ably still more closely related to * o f n o a . t u b e r c i l l a t e 
German f o r m s b u t ^ — « ^ ^ 
intercalary ribs. IHese non t TWriasian of Southern France, and 
oped » H. B*M P ^ f . a r t o T e ndian species. Neve,-
this form must be regarded as the nearest any r 
" h a s also to be separated specifically, for it lacks the^regular^bifurcation 

of the nbs on the inner volutions as well a s t h e i r occasional bifurcation on their 
body-whorl, which constitute so noticeable feature in H. octagonus. 

At one time H. octagonus was thought to be related to certain Jurassic 
Ammonites which later on received the generic names of Peltoceras and Cosmo-
ceras. This conception is quite conceivable with the degree of information then 
existing. With the rich material of H. octagonus now available it is now pos-
sible, as has already been mentioned, to establish with certainty the relationship 
of this form. It is evidently a HopUtes which at an early stage develops a 
tubercular ornamentation. For the sake of completeness we may briefly sum-
marise the reasons which preclude its reference to Peltoceras and Cosmoceras. In 
Cosmoceras there are never any umbilical tubercles; the branch-ribs are inclined 
backward; whilst Lin Hoplites they are inclined forward. In Cosmoceras the 
ribs are filiform and are not differentiated into main-ribs and subsidiary ribs, 
while in Hoplites octagonus they are swollen and differentiated. The lobes of 
Hoplites octagonus I ear no resemblance to those of a Cosmoceras. In Peltoceras 
the inner volutions are radically different, the lateral and ventral tubercles, 
when they exist, are much closer together, and the suture differs entirely in the 
number and shape of the lobes. ,j 

Hep litis octagonus is represented by seven specimens. Nearly : all of them 
possess a recognisable part of the body-whorl so that we may assume that they 
all represent full-grown individuals. Three specimens belong to the older col-
lections. and have been already mentioned by Stoliczka; they were found near 

1 Hilstnimonili'j'ni, |1. 4.', fig. 2. 
2 Note our quelquee Ammonite* du Ncocomien franca is A v n t d f . j . - v n • , 

1899, p. 6, pl. I, figB. 7, 8. de-1 V™'""* de Grenoble, XI, No. 3, 
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Kibber in Spiti. Three more were obtained from the Upper ami Middle Hpiti 
Shales of Kuti (Coll. Kraflt 2 ; Coll. Smith 1 specimen). The ordinal .pr im*, 
referred to m the Journ. As. Soc., XXXII, is labelled "Spiti Valley." Of the 
original specimen described in the "Paleontology of Niti" I have been abt to 
study a plaster cast which agrees perfectly with the other specimens. 

\ . 

HOPLITES (ACANTHODISCUS) OCTAGONOIDES, n. sp. 

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

Dimensions :— 

72—76 mm. Diameter . . . . . . 
Width of umbilicus . . . . . 25-1 26 
Height of the last volution . . . . . . . 28 29-5 
Breadth of tho last volution between the ribn , . 24 27 

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

The anterior portion of the last volution carries, as in A. 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 remnant 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 slight thicken-
ings. Whilst H. octagonus assumes its tubercular sculpture when only 6 mm. 
in diameter, H. octagonoides maintains its primitive costation even after the 

diameter has attained 20 mm. 
The umbilicus of A. octagonoides is somewhat narrower, the umbilical wall 

is somewhat steeper, and the volutions are somewhat higheT than in B . 

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 
and Middle Spiti Shales of Kuti (Coll. Krafft). L 2 
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/ H O R L I T K S ( A C A N T H O D I S C T S ) 1 'OLYACANTHUTF, N. SP. 

(Plate XIX. fig- 2 « - r . ) 
Dimensions s2 m m 

Diameter _ . 30 „ 
Width of umbilicus . ' . :tl ,, 
Height c f the last volution • • • ' . . . 31 „ 
T h i o l s of the last volution measured between the , . l« . 

,• • intproostal spaces is almost circular; the strongly The cross-section in the intercostal 
rounded flanks pass gradually into the external margin as wel as into the ob-
l ouet sloping umbiliTal wall. The shell is ornamented on either side with an 
I b L l , a lateral, and an external s e r i e s of tubercles The umbihcal 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 umbihcal 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 umbihcal 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. polyacanthus differs from A. octagonus in the greater thickness and cir-
cular cross-section of its volutions, the closer approximation of the umbihcal 
and lateral tubercles, the double number of the external tubercles in the middle 
stages of growth and the deep furrows between the ribs. 

One specimen from Lochambelkichak, third Stage (Coll. Diener). 

x / N / 

HOPLITES (ACANTHODISCUS) SUBRADIATOS, n . s p . 

L m * * - ^ X X m ' flg' 1 ^ M V t , % 1.) 
Diameter 
Width of umbilicus . ' • 121 mm. 

Height of the last volution above the' umbilical suture' 
Thickness of last volution 

46 
44 

This interesting species is so closelv relate + ,, ^ 
radiatus Brug. from the Neocomian of Euro™ 1 V ^ ^ H°VUt<* 
hesitation that I decided to separate the Indi * 0 I l l y a f t e r considerable 

n l a n * o r m a s a new species. 
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As regarils dimensions. A. radiatus and A. subradiatus fairly agrnt »,th 
one another, the umbilical width being however greater in the Indian apmai. 
There are very noticeable fluctuations in the relation of thicknew to height amonpt 
the various European forms described as Hoplites radiatus; the proportion alao 
varies according to the age of the individual, fully grown specimen poaaomng 
relatively higher volutions than smaller immature forms. It is therefore diffi-
cult to ascertain exactly the relation .between the Indian and European specie 
in this respect. Compared with the illustration published by Neumayr 
and Uhlig1 the inner volutions of the Indian species appear somewhat 
narrower. On the whole, however, the differences in the dimensions are very 
slight. 

The differences in the sculpture are somewhat more noticeable. In J . 
subradiatus there are seventeen main-ribr per volution, while in A. 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 ribs is much greater, a fact which is especially striking in 
Quenstedt's illustration of this species. In both species 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 A. 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 strongly 
developed in both species ; in both species the inner hollow of the spines is 
probably shut off from the interior of the volutions by a secondary plate. Tbe 
spines are, however, not preserved in the Indian species, their place being oc-
cupied merely by stout tubercles. The innermost volutions are not clearly 
visible; but it is possible to observe that the tubercular sculpture makes its 
appearance at an early stage, as is also the case with H. radiatus. 

In a small immature specimen from Kuti, probably belonging to A. sub-
radiatus, the diameter of which has only reached 18 mm., one observes that up to 
a, diameter of 6 mm. the ornamentation consists of shghtly sigmoids! forked 
ribs interrupted on the ventral face and carrying occasional small tubercles. Of 
the regular series of tubercles, the earliest to develop are the lateral ones, the 
umbilical ones appearing next; at a succeeding stage the ribs recede from one 
another and a third subsidiary rib is intercalated. With a diameter of no more 
than 16 mm. all the essential characters of the adult ornamentation are already 
developed. 

i Hilsammonitiden, PalaeonU^raphica, 1881, XXVI, p, 37, PL XXXV, fi*s. 2, 3. A * r y «H»ptet. 
-synonymy of H. radiatus is given in Octet's " Ste-Uroix." 
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^ ] e t e lv preserved, but, the observ-

The s u t u r e - l i n o is unfortunately not " " P ^ ^ i s v ( , v n a r r o w a t it8 

able tmu* show that the trunk ot > h p s R n d ft copiously ramified 
Use and that it gives off narrow latcra ^ t() ( l c t c c t t h o differences 
terminal branch. Very careful attention ^ b u t f h c d i f fercnccs in tho 
in sculpture between A. subradiatus and „ . ^^ ^ ] a t e r a l l o b o o f the Indian 
suture are far more evident: the narrow t b e E e a n 

fo8s i, as compared with the broad and low tot l . t « ^ ^ 
one veiy distinctly suggests a s p e c i f i c separation 
of the unfortunately incomplete c o n d , - o f ^ £ £ J ^ 
is sufficient to confirm our views ^ V t , and A acantlnnus are enumerated 
f08SU. The differences between A M * « ^ ^ of 

under the latter specie. W e r e f e r the ^adei t 
discus SBmmeringi as regards the mtermediate cha^'acte^ ol P 
pared with Hoplites curelensis, Acanthodiscus subradia^s s its coarser 
sculpture, its fewer subsidiary rits which are more decidcdly deflected forward, 

and probably also its greater thickness. 
Hoplites subradiatus is represented by a large specimen from Lochambdki-

chak, third Stage, and a small immature specimen from Kuti (Upper and Middle 
Spiti Shales. Coll. Krafft). 

H O F U T E E (ACANTHODISCUS) ACANTHINUS n . s p . 

(Plate XXI, fig. 1 a—c.) 

The present species is closely allied to Acanthodiscus radiatus and A. sub-
radiatus. Like them, A. acanthinus has 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 lateial series of tubercles of the 
preceding whorl. The flanks are rounded between the rits and pass gradually 
inwards into the somewhat rounded, gather 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-whcrl the thickness amounts to 50 mm. 
for a height of 41 mm. The width of the body-chamber therefore somewhat 
exceeds its height. 

On the penultimate volution there are 13 main-rits, each with a weaker 
inner and a stronger outer tubercle. This was probably their number also on 
the last volution when complete. At the commencement of the penultimate 
voluticn two or at most three subsidiaiy ribs originate frcm each lateral tubercle. 
In an outward direction the number of subsidiary'ribs increases considerably, 
there fce.ng as many as 26 subsidiary rits to 6 main-ribs. The subsidiary rib 
are s rcrgly mclmed forward; on the inner voluticn they bear stout round 
tubercles on either side of the ventral zone. As the shell , , 

t n e steil increases m size, 
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the ventral tuberclcs become relatively less pronounced, until, on the body-whorl, 
they are merely indicated by a slight thickening of the corresponding part of 
the ribs. The subsidiary ribs are comparatively strongly developed and C I W H 

the ventral face without interruption, though somewhat reduced. On the middle 
and the anterior part of the body-chamber individual subsidiary ribs continue 
uninterruptedly inward up to the region of the umbihcal 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 suture-lines 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 A. radiatus by its strong secondary 
Tibs, 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 smgle specimen from Locham-
belkichak, third Stage (Coll. Diener). 

H O P L I T E S (ACANTHODISCUS) HUNDESIANUS, n . sp . 

(Plate XXII , fig- 2 a-e.) 

Within the form-circle of the Acanthodiscus radiatus group the present spe-
cies is distinguished by such extraordinary characters that it is impossible to 
pass it by unnoticed, although the species is founded on an incomplete and 

P 0 ° ^ r « T r t h i c k , widely umbilicated disc measiues 87 mm., the 
The di.metei ot v oiu t i on-height above the umbilical suture is 

umbilical w 4 ^ t w e e n t h e r i b s a b 8 o u t 30 mm. At a spot situated 
25 8 mm., <the thickness b p i e3erved, the height measures 
somewhat - t h e r back, w h e ^ £ a n a p p r o x i m a t e l y octagonal 
1 9 a I t s whTt' between them the cross-section is more circular. 

a s U e other forms of the 
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i „„ tli.it the orkin of tho subsi-

^ - g r o u p . b u t a l i t t l e f u r t h e r o u t w a r d - t l ^ ^ 

diary rib. of the "Uter v o l u ions » . o f e i g , l t o en bulging radially 
On the last volution the sculptux e c o . ^ t s ^ ^ ^ ^ 

disposed main-ribs, each carrying rounaca strongly deflected 
Each lateral tubercle gives f o r t h two ^ ^ longitudma.ly 
forward. On the external margin hey ^ ^ ^ I n g c v L l places 
a l ld are h,errupted along the mesa, ne ^ ^ g i v o 

A third intercalary rib intervenes, so tnar teiwuu 
' „ Lcicl o thr e secondary r.bs of which the ..tenor one » most .rungly 
defined forward. Th. maiiribs do not exactly correspond on o p p o s e , „ „ 
of the shell so that the subsidiary ribs which meet one another from c.ther .de 
along the external margin are often differently s,fated ... th«r respect,ve 
f scicles 

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 the con-
nection between these prominent external tubercles and the lateral ones is 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. octagonus 
the stout external tubercles do not originate from the secondary ribs, but are 
the true successors of the external tubercles of the earlier volutions. Acantho-
discus octagonus does not pass through any stage characterised by ridge-like 
external ribs such as distinguish A. hundesianus, whilst the present species lacks 
the characteristic phase of A. octagonus in which the massive main-ribs carrv 
three tubercles. * 

lites 
There is a certain resemblance between Acanthodiscus hundesianus and Hop-

" ° g 0 8 l O W S k 7 ! r ° m ^ R u S 8 i a n R J a z - ^rizon. The sculpture-
of the Russian species is much more delicate and the ribs are somewhat i ^ Z 
apart, but the general type of ornamentation, the shape of the I T T * T 
appearance of the external margin suggest a rather £ 

^ L a ^ : — north 'of the T m , 
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HOPLITES (ACANTHODISCUS) SOMMERINGI, Oppel »p. 

(Plato LXXXVI , fig. 4 a, b.) 

Ammo,,,Irs Snmmenngi, Oppel : I'akeontol. Mittcil., p. 280, pl. 80, fig. J . 

Together with the two small fragments described by Oppel as Ammonite* 
Sommeringi I 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 type*. 
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 2C mm., the Kuti specimen has a volution-height of 
26 mm. to a thickness of 25 mm. The differences mentioned are too Blight to 
justify a specific separation of the two specimens. 

Acanthodiscus Sommeringi occupies a peculiar intermediate 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. Sommeringi and the higher cross-section of the latter 
species. It is precisely in the two latter characteristics that A. Sommeringi 
approaches A. Hookeri. The intermediate ribs of A. Sommeringi are, however, 
less regularly developed than those of A. Hookeri, and they seem to disappear 
entirely towards the anterior end. The shape of the cross-section and the 
somewhat pronounced forward deflection of the ribs recall A. octagonus. Our 
species, however, deviates strongly both from A. Hookeri and from A. octagonus 
by the nature of the broad ventral face. 

There is 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 unite the two specie3 into one, 
for A. Sommeringi unquestionably occupies an independent position owing to-
the presence of slight intermediate ribs which persist until the volution has ac-
quired a height of at least 29 mm., not to mention the somewhat lesser thick-
ness and the somewhat slower rate of increase in size. The lobes of A. Sommer-
ingi are long, copiously branched, and of slender build; the second lateral lobe 
is placed obliquely and the line of auxiliary lobes slopes obliquely backwards 
fairly distinctly. The second lateral lobe of A. subradiatus is unfortunately im-
perfectly known; it seems, however, to be less oblique than in Acanthodiscus 

Sommeringi. 
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Hnnlites hosves Bogoslowski from the Central Amongst European spec-.es, Hopl*, ^ ^ our cios. in_ 

Russian Rja»»n horizon exhibits a p r o m n . n t ^ - P ^ ^ 
t e r e t e ribs are somewhat ess dist.nct th. -terna g ^ ^ 
narrower, the volutions are perhaps somewhat higher, 
than in A. Sonunenngi. relationship 

These differences preclude uniting the two rorms, e l 
must be very close. , ,, , , 

The two specimens of Acanthodiscus Sommeringi described by Oppel from 
the Schlagintweit collection were obtained in Spit. ; their exact locality » not 
known. The third specimen is from Kuti (Coll. F. H. Smith), y ( 

HOPLITES (ACANTHODISCUS) n. sp. ind. aff. SUBRADIATUS, n. sp . 

(Plate XXVI, fig. 3 a—c.) 

A specimen 36 mm. in diameter, with an umbilical width of 12 mm., re-
presents a new species closely allied to A. subradiatus, though not identical. 
The ribs are much more crowded than those of A. subradiatus. The inner 
volutions bear fine ribs which already at a very early stage develop slight um-
bilical swellings and lateral tubercles. The present form, which unfortunately 
is very incompletely known and therefore cannot receive a specific name, proves 
that the group of A. 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. 

Ammonites Medea, F. Blanford: Paleontology of Niti, 1865, p. 84, pl. XIX, fig. 6 a, b. 
Ammonites Jfedeo,^G. C. Crick: Straohey's Cephalopoda from the Himalaya, Oeol. Ma^., Deo. V. Vol. 

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 - e connected with lateral ribs inclined forward. The middle and lower 

broad 18 n 0 t P r e S e r V e d" T h e Cr°S3-SeCt i0n s e e m s t 0 have been very 

Blanford already laid stress on the difficulty of ascertaining the relationship 

^TZZrTl^ * " * " o n 
am. trauicni. lhe new collections from the Sni+i J . • , 

- T tafa specimen o f A a e v e r t h l ' h ^ t L T T , 
the type spec men and from fJ n rv; i . J I r o m a Poster cast of 

A u l a belongs to l G g r o " p ^ ' C k / ~ 0 1 t h e 1 - P - * 
P - e coIrect, ^ ° J m Should this supposition 

trom the other fotmB „ £ t h e t u b r a d i a t u s 

~ L r r r - ••• • - - - * - — 
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group owing to its weaker and more crowded ribs. These faint and uniform rib. 

S t y o f Y ^ h a V C t h e r C f 0 r e * ^ ^ ^ t poss.b.hty of Am. Medea representmg a somewhat thicker form of the ^ ^ 
group. Judging, however, from the great breadth of the external J Z T Z 
connection with the subradiatus group seems more probable " ' 

According to Strachey A. Medea was found in the Niti Pass It U to be 
hop^d that better specimens may be found in the original l o c a ^ , wh c wou^d 
allow a correct consideration of this species. 

HOPLITES (ACANTHODISCUS) H O O K E R I , Blanf. sp. 

(Plate XXV, fig. 2 a—d.) 

Ammonites Hookeri, Strachey msc.-Blanford: Paleontology of Niti, 1865. p. 83, pi 17 fig. 1 
Ammonites Hookeri, Crick: Strachey'« Cephalopoda from the Himalaya, OeoL Mag.. D e c V . VoL l . 

Dimensions :— 
Diameter . . . 

. . 67 mm. 
Width of umbilicus ^ 
Height of the last volution above the umbilical suture . . . . 2 5 o " 
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 tbe 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. On the 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 umbihcal margin. The 
tubercular structure already makes its appearance at a very early stage; the 
stronger lateral tubercles appear somewhat earlier than the weaker inner ones. 
A small immature specimen exhibits distinct lateral tubercles at a diameter of 
only 10 mm. The tubercles grow out into spines, which although broken off in the 
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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216 ^ b c t w e e n t h e t w 0 Beries of external 
margin there esists a distinct median nwrKut — 
tuWn les. • ie configuration. The external lobe, is some-

The suture-line has a fairly characterised by a rather broad 
what shorter than the first lateral lobe wh. ^ ^ m u c b g h o r t e r a n d 

trunk and short lateral branches. 1M ^ ^ ^ ^ ^ l e y e l w t h the series 
disposed somewhat obliquely. 1M n a i i n e with the inner side 
of lateral tubercles, the second lateral l o * ^ ^ ^ ^ T h c 

of the umbilical tubercles; it is consequent « ^ a l m o s t e q u a , 

g r o - - ^ to the body-chamber. 

S S 2 ? a r d i t ^ ^ L k Btnford's sel ler t y p e specimen although of sn^ l 
T w s the commencement of the body-chambe, Blanford however, 

Z r e f e r r e d to X Hookeri a somewhat larger fragment, which is entirely cham-

bCredI have only been able to examine a single specimen of A. Hookeri, which, 
however agrees very well with the smaller of Blanford's type specimens. The 
number of intermediate ribs is somewhat greater in 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. 

Blanford incorrectly identified Am. Sommeringi Oppel with Am. Hookeri. 
It is quite true that the two species are closely allied, but they are not identical. 
As has been shown when describing Acanthodiscus Sommeringi, this species is 
nearer Acanthodiscus subradiatus than A. Hookeri. The band between the two 
rows of ventral tubercles is much broader in A. Sommeringi than in A. Hookeri, 
and, instead of being smooth, it is traversed squarely by the libs which are 
only moderately reduced along the median line. The suture-line of Acanthodiscus 
Sommeringi is much more copiously and more finely ramified; the first lateral 
lobe of A. Sommeringi has a much narrower trunk and longer branches; the 
6eeond lateral lobe is situated on the outer side of the umbilical tubercle, whilst 
in A. Hookeri it occupies the inner side of this tubercle. 

From the European Berriasian several allied forms have been described 
under the names of Hoplites Rutimeyeri (Oost.) Sarasin and Schondelm., Hoplites 
Sayni Simion., Hoplites Rerollei Pasq. None of these are identical with A. 
Hookeri. In all these species the ventral tubercles are developed into powerful 
spines, similar to those of the octagonus-group, a mode of development which 
differs from that of the present species. The number of intercalary ribs in the 
species above mentioned is not so great, and they do not exhibit thc bifurcation 
of the main-nbs at the lateral tubercles. 
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Acanthodiscus Hookeri was obtained at Locbambelkichak, third State Two 
specimens. e 

Y HOPLITES (ACANTHODISCUS) LA TOUCHEI, n . up. 

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

Dimensions:— 

Diameter . . . . 
77 mm. 

Width of umbilicus . . . . . . 29 
Height of last volution . . . . oo " 
Thickness of last volution at the ribs . oa 

The discoid shell is ornamented with strong main-ribs and weaker inter-
mediate ribs, the total of which amounts to twenty-nine on tbe last volution. 
Between each two main-ribs, which 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-ribs occur in succession 
without any intercalary ones. As a rule, two branch-ribs arise from each of the 
lateral tubercles of the main-Tibs ; 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 j the 
height is considerably greater than the breadth. 

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

Acanthodiscus La Touchei 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 legards the form of the shell and the 
massiveness of the ribs the present species reminds us of Hoplites Sayni Simion-
escu, but an identification with the latter is precluded by the regular appearance 
of the secondary ribs in H. Sayni, where they lie close to the main-ribs and 
neither reach the umbilical suture nor the external margin. Moreover, the main-
ribs never seem to bifurcate in H. Sayni. Finally, the external spines of the 
latter are much longer than those of A. La Touchei. Acanthodiscus Euthymi 
Pictet has fewer ribs, and its intermediate ribs do not reach the umbihcal wall. 
The present species differs from A. Hookeri Strachey owing to the greater flat-
ness of the shell, a flatter umbihcal wall and a greater height of volution. More-
over, in A. Hookeri several umbihcal tubercles give rise to two ribs, namely, a 
main-rib and a secondary rib ; this is never observed in A. La Touchei. With 
A. acanthoptychus the present species has the flat shape of the shell in common, 
but it differs owing to the ribs being stronger and more uniform and the umbi-
lical wall more gradually declivous, and at the same time broader. 
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>ntel| |iv u single specimen, which 

AauMvd'"™* L» Touch* n. sp. lep™* i^hambelku-huk. third Stage. 
i .«t in. lv oluwubmd up to it. « d and *«»» 

/ 

/ HOPLITKS (AI-ANTIIODISCI'S) ACAsruomriiu-. n. -p. 

7 (Plate XXV, fig. 4 o. 6.) 
• i i „ .linmi'tor of 57 mm. and umbilical 

The shell is rather flat-d.-co.dal w.th a - ^ ^ w a „ I o w > w u n d o d 

width of 22 mm.; the flanks are thvtt.sl.-roundod, the umb.l. a 
Ind moderately steep. The height of the last volut.on .» 2 8 mm., the thuk-
T i M w l \ h e nb, amounts to 17-2 mm. The c^s-sect.on l»s an elong-
ated oval form between the ribs. The smooth ventral face which . . bordered 
on eithe. side by a row of tubercles, is proportionately broad. 

In this species, just as amongst those related to it, the ornam en tat, on .s 
differentiated into stronger main-ribs and weaker intermediate ones ; but the 
difference in thickness between the two sets is not great. Themain-r.bs cany 
an umbilical and lateral tubercle; fiom the lateral tubercles arise two branch-
ribs 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-
calary ribs usually originating independently at the umbilical suture, or, lees 
frequentlv, 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 are able 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 lamified lateral branches and a rather short terminal 
bianch. The second lateral lobe is not so complex, it is much shorter, and is 
somewhat obliquely disposed. 

Acanthodiscus acanthoptychus belongs to the cycle of A Hookeri 4 aff 
hystri^des Uhlig, A. Smithi n. sp., and Z 0 Touchei. A H o 2 A d t 

7 alf T ^ f ™ \ l t S r S W ™ a t i 0 ° ^ r e a t thickness. A. aff. hystricoides is also thicker and has rr, ,^ ™ 
intermediate ribs. Srmthi has strong and l L l c 7 I 
tubercles of uniform massiveness, a regular ! J l ^ / ^ T ^ ' G x t e r n a l 

that c a n n o t b ; united : r t r S p e c i s 8 The u 
appears to be i o ^ ^ , ^ ^ ^ ^ 
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with A. aeamhoptychubut which I eventually kept o . m , v th. 
more slender and loss regular ribs, and the Hteeper and narrower umbaiZ w^l ,A 
the latter. Amongnt European species, Hopl*,, ^nalu. R e W i . UoW** 
tub-Chareri ,nd Schondelm (non Retowski,. and Hapl* . H * Z m 
(Oost.) Sarasin and Sch. should be specially mentioned as allied to A ^ j T 
ptychus. H. perornatus has a somewhat more delicate sculpture and doe* IH* 
exhibit the regular branching of the main-ribs at the lateral tubercles which is 
so characteristic of the present species. Thi, regular mode of branching apwsr. 
also to be wanting in Hoplites sub-Chaperi Sarasin and Schondelm. The illus-
tration of the poorly preserved specimen of Sarasin and Schondelm unfortunately 
does not enable us to form a definite opinion with regard to this species which 
perhaps is very close to A. acanihoptychus. In any case Sarasin and Schondelm » 
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 acanihoptychus it would have to assume the Utter 
name. Hoplites RiUimeyeri 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 m the bifurcation of the mam-ribe and by the 
narrower umbilicus. 

Hoplites acanihoptychus is represented by one specimen from Lochambelki-
chak, third Stage, and a second one from Hundes. 

/ 
f 

HOPLITES (ACANTHODISCUS) SMITHI, n . s p . 

(Plate XXIV, fig. 3 a—c.) 

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

The figure represents the larger specimen in which the la Ft volution belongs 
to the body-chamber; it has an approximately elliptical cross-section with the 
maximum thickness in the vicinity of the umbilical tubercles jnst above the 
level where the flattened flanks pass into the steep umbilical wall. Above the 
lateral tubercles the cross-section gradually tapers into the narrow flattened 
external margin. At the anterior end the volution height is 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 from the lateral tubercle. A slightly 
sigmoidal subsidiary rib which is also inclined forward, issues from the umbilical 
tubercle. All the ribs terminate at the narrow, smooth ventral band in a dis-
tinct ventral tubercle. On the inner volution, too, the main-ribs as well as 
the tubercles are very prominent,"*and some of the subsidiary ribs original* 
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KO j lopment of ribs and tubercles 
^peadentK on th, sculpture ol the present 
« volution indicate* ^ t the 
^ « fir,t developed at an earlv stage 
^ Ihe suture-line is unknown. ^ t 0 i t 8 fewer intermediate 

AvMi*** Smith* differs from ^ " wftlK ftnd narrower external 
ribs, taller elliptical cros^ection, steeper ^ a f f . hystricoide*, but the 
margin. The same characters distinguish « ^ ^ ^ p r o p o r t i o n a t o l y 

Utter is further distinguished by a niuc n c e 0f the tubercles. 
sculpture «nd probably a h o * c a n n o t b e brought into 

* » . * . - - - i - * ^ 0 1 * E u t h y m % n c v o r r c a c h 

closer relation with it, because ^ j ' h l n d i a n s p e c i e s , and its external margin 
the umbilical tubercles as they do in the ino f 
is much broader. , . Stage: a second small 

The figured specimen is from Loclmmbelk.cluik, third g 
specimen is from Hundts. 

HOPLITES (ACANTHODISCUS) aff. HYSTRICOIDES, Uhlig. 

(Plate XXV, fig. 3 a - c . ) 

B^iies hyttricoides, Uhlig: Cephalopodenfauna der Teschener und Grodkchter Schichten. Denlvchr. 
k. Abademie der Wiss^haften, Wien, 1901, Vol. 72. p. 39, PL I, fig. 8 «»-«. 

The present species is unfortunately represented only by a single incomplete 
fragment of a body-chamber exhibiting distinctly flattened flanks, a slightly 
rounded external margin, and a very steeply sloping umbilical wall. At the 
anterior end, the cross-section of the intercostal spaces is 302 mm. in height by 
29 mm. in breadth. 

The sculpture consists of slronger main-ribs and weaker intermediate ribs. 
Each main-rib carries an umbilical and a lateral tubercle and a slight thiekenine 
of the external margin. The number of intermediate ribs fluctuates from one 
to four. The intermediate rib immediately following a main-rib originates in the 
umbilical tubercle, while the following ones arisi 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 ribs inclined forward. 
The intermediate ribs are slightly sigmoidal and somewhat deflected forward on 
the external margin. The external tubercles are considerably reduced on the 
body-chamber; on the inner volutions they project in the shape of acute small 
tubercles, as indicated by the remains of the external portion of the preceding 
volution preserved along the dorsal groove of the body-chamber (see fig. 3 c). 
Th* remnant also indicates that the ventral furrow of the inner volutions was 
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narrow and deep. With inoreasod growth, the furrow became bn»4er ^ 
shallow or. It is still fairly distinct on thf body-chambe», but the rib. »rc UiaUr 
connected across it, while at the »arae time the external tubercl* beam* r * 
duced to slight swellings. The external tubercles of the inner volution. *U<K«MJ 

one another very closely ; the inner volutions must therefore have been orna-
mented with crowded ribs which probably did not yet carry any lateral tuberde. 

The present species is certainly very closely related to HoplUes (Acanihcdiseus) 
hystricoides Uhlig from the Valanginian of Silesia. The sculpture of the Indian 
shell-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 

In the absence of the inner volutions and of the suture of tbe 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 A. 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 umbihcal t u l « -
cles only at a very late stage of growth, and finally by its larger size. 

Acanthodiscus aff. hystricoides is represented by a single, specimen from Locbam-
belkichak, third Stage. 

The Bhell 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 ornamentation. On the inneimost of the preserved volu-
tions the ribs originate, mostly in pairs, from slight swellings along the umbihcal 
wall ; single ribs arise independently between the pairs of ribs. 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 ribs cany slight 
tubercles on either side of the smooth external band, a feature which ccftainly 
existed also on the innermost volution. The body-chamber exhibits the tubercu-
lar sculpture in its full development : the ribs are grouped into main-riU» and 

volution. 

H O P L I T E S (ACANTHODISCUS) SPITIENSIS, n . sp. 

(Plate XXVI, fig. 2 a, b, c.) 
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1 1 with strong umbilical nn.l lateral 

^ n l . - t h e f o r m e r are stout l - »vuoc ^ ^ m o r o inclinocl towards 

t « b « t l « and disposed radially, the latter arc ^ ^ , a t o m l tubercles, 

the front. Some of ' ^ T ^ V t h e l e n d e r ^ i m l o p o n d c n t l y o n t h e 

others from umbilical tubercles, and ^ ^ £ b r a n c l , r i t o is not nearly 
umbilical wall or on the flanks. 1 <• « b , t o r i o r second-
„ l>n.„..uBl-«l « .n . . . .owor * » from 
. „ • rib do.* no. originate! at the lateral <"h"e' K „ aisplaocd. The 

: £ 1 against H in . w e H i . p 
rather broad external band is smooth; the rib. md » g . . » ^ t r a ^ U c ® 
wirhou! founing real tubercles. The port,on oi ' ' b r o k c n „ f l . 
t 0 t b e tubercular * * 52 ^ 
without foiming real 

the tubercular scu x 

The diameter probably measures about 133 mm. 
The height of volution at the antonoi end is 48 mm., its tluoloi • 
iniin-ribs 40 mm. The flanks of the inner volutions are flat and taper outward 
main nix 0i;„i ltlv rounded surface towards the in a wedge-like manner, or else with a shghtly rounaea sur a in a weuHe-iiiie mnuiin, ^ . . . • : 
externafmargin. The umbilical margin is steep. * i t h mcreasing ze the 
umbihcal margin becomes more oblique and the flanks appear, as it were blunted, 
owing to the prominence of the lateral tubercles, 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 tbe 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 spiliensis 
is distinguished from Hoplites tibetanus by its much coarser sculpture, the much 
later appearance of the tubercular ornamentation and the configuration of the 
suture-line. 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 
level, the 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. 

Amongst European species tbe closest ally to A. spitiensis is Hoplites Michaelis 
Uhlig from the Valanginian of Silesia. The sculptuie of the inner volutions 
of both species appears to be veiy similar ; but the tubercular phase of tbe 
Indian species is characterised by much greater regularity and extends over 
a larger poitaon of the whorls than in H. Michaelis, i n which it rapidly passes into 
strong, ndge-hke, straight ribs. Whether a phase similar to the final sculpture 
of the body chamber of Hoplites Michaelis ever develops is uncertain, the front 
portion of the body-chamber of the Indian specimen being broken off. The 
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The present s p e c i e s a U exhibit, point* of contact with Uoplue, 
cus) kystne^es Uhlig It i8 c s p e c i a % t h e ^ t h T t L , 

s much h,gher and the rlbs are less curved on the ventral margin, „ t , 7 Z 

Malbos, Sarasrn and S,hondelm,' A. svillm.u „ d i r t i e d by h . 
stronger main-ribs and tubercles, by the smaller number of intermediate rib, and 
by the discontinuity of the ribs on the external margin; from H ^ O e , ( A o a ^ . 
discus) as,nens,s Canav. it differs ow.ng to its greater thickness and th . e x t t n ^ n 
ot the intercalary ribs af far aF the umbilical margin. 

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

HOPLITES (ACANTHODISCUS) aff. MICHAELIS, Uhlig. 

(Plate X X I , fig. 2 a, b.) 

Hoplites MichaeUs, Uhlig: Cephalopodenfauna der Teschener und Grodischtei Schichten. DenkmAriftem 
kais. Akademie, Wien, Vol. 72, pl. VI] , figs. 1—4, p. 35. 

Amongst the material collected from' the Spiti Shales is a fragment whoa* 
appearance invites comparison with A. Michadis 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 aD oblique rounded umbilical wall. Hoplites Michadis 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 sightly 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-ribs. All the ribs are strongly developed, wide-
spaced, radially disposed on the lower part of the flanks, curved forward on the 
upper part, and thickened on the external margin. 

The resemblance of the present species to A. Michadis is so great that one 
feels tempted to unite the Indian and Silesian fossils. Nevertheless it is best to 
be content with expressing the close relationship of the two form?, as may be 
judged from the following reasons: although the external margin is broad in 
both forms, the greatest thickness in the case of Acanthodiscus Michadis lies in 
the region of the umbilical tubercles, whilst in the Indian specks it is situated 
somewhat higher up. The ornamentation that characterises the fragment of 

i Etude monogr. des Ammonites du Crtt. int. de Chatel-St. Denis. Mtm. Soc. paliom/. m**m X X r i I U 
1«01, pl, X , figs. 1, 2, p. 79. 

s i 
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the bodv-ohambor in the case of tho Indian 
the ehambmnl phase of A. Michael". It » 
whorl of tho Indian form could ever have 
a, those which constitute such a promment 

fossil is similar to that observed on 
doubtful, therefore, whether the body-
carried such prominent costal ridges 

; feature in the Silesian form. Fur-
, arrive at a definite conclusion. 

.Loco/iVy.—Lochambelkichak, third Stage. 

HOPLITES (ACANTHODISCUS) TIBETANUS, D. sp . 

(Plate XXIV, fig- 2 a, b.) 

Dimensions :— 
Diameter approximately 

. 89 mm. 

. 30-3 „ 
Width of umbilicus . 33*5 ,, 
Height of last volution approximately 2 g 

Breadth of last volution approximately 
Height of volution in the region of the penultimate suture - " 
Breadth of volution in the region of tho penultimate suture . • • 

The innermost 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, one 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 lateral tubercle 
there arise 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. 

The flanks are flat between the lateral and umbilical tubercles, somewhat 
bluntly curved between the lateral tubercles and the external edge. The ex-
ternal margin is narrow and not furrowed; the umbilical wall is rounded and 
rather steep. The volutions overlap one another by about one quarter to one-

The suture-lines succeed each other closely and arecooiouslv R ^ i f i ^ TV.A 
fifth their height. 

to several species 0 f the Spiti Fauna, 
ion and assumes the tubercle sculpture at 
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a much later stage of growth. HopUtes himalayanus has fewer i n t ^ W 
a broader external face and the tubercular phase of it, sculpture al*o 
later. Acanthodiscus Snathi has lower intermediate ribs and a more Z^xm 
cross-section ; A asiaticus is more densely ribbed, its tubercle, are le,« develop* 
and the lateral tubercles become reduced on the anterior portion cf th , JU\ 

Locality. Lochambelkichak, third Stage One specimen 

HOPLITES (ACANTHODISCUS) ASIATICUS, n sp . 

(Plate XXIV, fig. 1 a, b ) 

Dimensions :— 

Diameter . . . . . . 
Width of umbilicus * * 38 
Hoight of volution . . . ^ „ 
Thickness of last volution between the umbilical tubercles . . . . 31 

Acanthodiscus asiaticus is very closely related to Acanthodiscus tibetanus. 
The external shape, the general character of the ornamentation and the dimen-
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 A. 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 tubercle? are 
somewhat fainter. In both species the umbilical and lateral tubercles make 
their first appearance at an early stage of development; whilst, however, in A. 
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. tibetanus ; and while in j the course of further develop-
ment 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 distance, 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 A. tibetanus, while in A. asiaticus the distinction almost en-
tirely ceases to be appreciable. In the latter species the number of interme-
diate ribs between each pair of main-ribs (the main-ribs being those arising from 
the umbilical tubercles) amounts to two to four, while in A. tibetanus there are 
only one or two. Of these intercalary ribs, at least one, sometimes two. origin-
ate from the umbilical tubercles. As in A. tibetanus, two branch-ribs spring 
from the lateral tubercles of the main-ribs, but in A. asiaticus certain inter-
calary ribs also bifurcate, a circumstance never observed in A. tibetanus. The 
number of ribs in A. asiaticus is decidedly greater than in A. tibetanus, the last 
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. . -i i ;i. nr« nnlv 42 in A. tibetanus. Finally tho volution earning S8 ribs, while there are oni\ <*-
ribs of A. astaHcus are somewhat more strongly curved and hey nro somewhat 

* decided I v deflected forward, especially in the vicinity of tho external margm. 
The suture-lino of Acanthodiscus asiaticus has unfortunately not been pre. 

served. At a short distance behind the broken anterior extremity, a tracc of the 
external lobe is discernible. The most anterior part of the last volution corre. 
sponds probably to the commencement of the body-chamber. The umbilical wall 
appears already to curve inwards, the involution spiral grows wider ; the coiling 
becomes looser, similarly to what is known in certain forms of the Neocomian 
of Europe (H. amblygonius, paucinodus, etc.). 

Amongst European species Hoplites Paquieri Simionescu, H. pseudo-Malbosi 
Sarasin and Schond., H. sub-Chaperi Retowski remind us of Hoplites asiaticus. 
The first species bas a much coarser ornamentation and fewer ribs ; the second 
species is 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 
A. 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 
asvatuns, 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 
t is possible that the greater thickness is connected with its state of preserva 

turn. It is however more probable that we have here to deal with a distinct 
species which it is impossible to characterise more precisely T J \ 
resembles that of A. Michaelis Uhlig. We e n u Z e thU f : 
of Hoplites (Acanthodiscus) aff. asiaLs nov. sp " ^ * * ^ 

HOPLITES (ACANTHODZSCUS) n . S P . I N D . a f f . S P I T I E N S I S ) N . B P . 

A fragment of a body-chamber, which was fnnnd 
T. L. Walker at Lochambelkichak, represenls , ^ * ^ ^ ^ b 7 
Acanthodiscus spitiensis, but distinguished bv it. S p e° l e S d o s e l y a"ied to 
crowded as well as finer costation Whilst th! S ? l u t i ° n 3 an<* its more 
are more feebly developed than in AcanlharlJ a n d l a t e ^ l tubercles 
are more strongly developed. The intercal US sPlhensis> the ventral tubercles 

The fragment in question has a volution 7 f ° m e t i r n e s branched. 
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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. 

HOPLITES (ACANTHODISCUS) RUPRECHTI, Oppel sp. 

Ammonites Jiuprechli, Oppel : Palaontolog. Mitleil., p. 287, pl. 84, fig. ] . 

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 otheT 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, PerisphinctesAike ribs most of which originate singly 
on the low umbilical wall. It is only at a diameter of 55 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 Ruprechti 
rather differs from A. spitiensis, A. tibetanus, A. asiaticus, and A. Michadis, 
which otherwise resemble A. Ruprechti owing to the construction of their inner 
volutions. Nevertheless the difference, in the tubercular sculpture is not sufficient 
to exclude A. Ruprechti from the immediate precincts of the form-circle of A-
spitiensis. 

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

HOPLITES (ACANTHODISCUS) HIM AL AY ANUS, n . s p . 

(Plate XXII I , fig. 2 a, b, c.) 

Dimensions :— 
. 75 mm. 

Diameter . . . . • • • • • ^ 
Width of umbilicus " 
Height of last volution ^ 
Thickness of last volution between the ribs - 3 * 0 " 

The shell is disc-shaped, with a rather narrow umbilicus, flat flanks, a broad, 
flattened external margin, and a steep, rounded umbilical wall The cross-
section is approximately rectangular, with a wedge-shaped bevel between the 

lateral and external tubercles. . f , m 
On the earlier part of the last volution, the sculpture consists of falciform 

ribs, some of which originate in small umbilical tubercles, whilst the remainder 
.are intercalated in the interstitial spaces. Numerous intercalary ribs ongmat* 
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thov are much moro nunier-oo the Hanks of the volutions: consequently tuey ar on »ne nanKst • . , nuK , h so that to every seven 
ous on the outer than on the inner margins, so / „ , „ „ „ nQ seventeen ribs on tno external umbilical tubercles there are as man} as seunwui 

\ , t h increasing growth thc Mciform costation gives place to a very charac-
teristic tubercle-sculpture: the umbilical tubercles become more distinct, certain 
ribs become more prominent than others and swell into d.stmct thickenings along 
the upper part, of the flanks at the same level as some very faint thickenings 
only just perceptible at the earlier stage of growth. At first long intercalary 
ribs" persist between the tubercle-bearing ones, but they are soon replaced by 
broad and rather flat main-ribs giving off branch-ribs from the strong lateral 
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. 

Hoplites himalayanus occupies an isolated position amongst the Asiatic forms, 
as has already been pointed out in the introduction to the genus. It is the only 
Indian species in which one observes a transition from the fascicles of sigmoidal 
ribs to the tuberculate type of costation. A similar feature is observed in the 
case oiHophtes hystrix (Bean) Neum. et Uhl. and Hoplites spiniger v. Koenen 
and it is probable that these forms are closely allied to the Indian one Hovl 
hystnx is distinguished by a somewhat wider umbilicus, more distinct intermedial 
ribs and an earlier appearance of tritubercular sculpture ; Hopl spinner differs 
in the great number of its intermediate ribs. Hovl sub ChL V ? ? 
calls the present species by the sudden appearando f I s 5 , 7 " " 
the antenor end of the shell, but the e J e L g v fine^ ffif^f^^/l 
ribs of Hoplites sub-Chaperi preclude any p o s s i b i L o i f 1 7 

Hoplites himalayanus. Possibility of a closer connection with 
The possible relationship of Hopl. himalayanus to 77™/ 

to A ulacQBtephanus has already been discussed in ^ ^ ^ ° p p e l ^ 
Locality. Lochambelkichak, third Stage; one specimen' ^ ^ ^ ^ ^ 
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C.-COSTATE FORMS. 

H O P L I T E S ( K I L I A N E L L A ) PEXIPTYCHUS, Uhlig. 

(Plate LXXXII , fig, 2 a-c.) 

Hoplites pe-xiptyehus, Uhlig: Zur Kanntnu. der Cephalopoden der I W e l d ^ i o h t e n , J„kh ^ 
Retchsanst., Wren, 1882, Vol. 32, p. 380, pi. IV. figs. 4 5 

Hoplites pexiptychus, Uhlig: Uober n,uo Fo« . Vom Gardenazza, mit Anhang fiber Neocom von U i l 
Jarhb. gexi. R-xchmnst., 1887, Vol., p. 100. 

Hoplites Roubaudi (d'Orb.), VV. Kilian: Doser. g6«log. de la mont. de Lure, p. 423 (partim, M, 
Hopl,ies Roubaudi, W. Kilian : Sur quelq. Foss. du Crft. inf. do U Provens, Bull. Sac at* Fmnr^ 

3 s*r„ Vol. XVI, p. 679, pi. XVII, figs. 2, 3. 7 A 

Hoplites pexiptychus, P. Lory: Sur IOR Hoplites du groupe de H. neocomiensis, Trav. IsJ>or. Gtolo. 
g\e de la Fac. des Sciences de Grenoble, 1892, p. 22. 

Hoplites Roubaudi, Sarasin: Quelques consid. sur lea genres Hoplites, Sonneralia, Desmoceras et Puzosia. 
Bull. Soc. giol. France, 3mo Bgrie> Vol. XXV, p. 766. 

Hoplites pexiptychus, SimioneBcu: Ucber einige Ammoniten mit erhaltonem Mundaaume. BeUrage zur 
Pala°.ontologie Oesterreich-Ungarns, IX, 1898, p. 209. 

Hoplites pexiptychus, Uhlig : Cephalopodenfauna der Teschener und Grodischter Schichton. Denkschr. 
Jc. Aleademie d. Wissenschaften, Wien, Vol. 72, 1901, pi. IV, figs. 4-7, p. 41. 

Hoplites pexiptychus, Sarasin et Schondelmayer : Etude monogr. des Amm. du Cr6t. inL de Ch&tel-St 
Denis. Mtm. Soc. pal. suisse, XXVIII, 1901, p. 67. 

STN. Ammonites subserratus Mallada Synopsis esp. foss. en Espafia, ID. Bolelin de la Com. d. ilapa 
geol. de Espana, XIV. Madrid, 1887, p. 15, pi. 10, figs. 10, 11. 

STN. Hoplites n. £. (cf. Borrowae Uhlig): Parona, Descr. di ale. amm. del Neocom. Veneto, Palate,-
graphica Italica, III, 1899, pi. XVI1I, fig. 3, p. 140. 

In view of the numerous detailed accounts already published with regard 
to this species, we may dispense with an exhaustive account of the Indian speci-
mens. Dimensions, shape and ornamental details all agree so well with the 
corresponding features of the specimens from the South of France, the Eastern 
Alps and the Carpathian Mountains, that it is impossible to detect any difference 
worth mentioning. The Indian form agrees fairly well with the type-race of 
Hoplites pexiptychus. The thickening of the ribs on the external margin is quite 
noticeable Without being exaggerated. A slight increase in thickness takes place 
also at the point of bifurcation of the ribs of the figured specimen, and taint 
umbilical tubercles occur at places where two ribs originate conjointly. Some of 
the ribs remain simple, others bifurcate. The Indian specimens do not exhibit 
very distinct constrictions along the flanks, but a considerable amount of varia-
tion in this respect has also been noticed amongst European specimens. More-
over, the deeper excavation of certain individual furrows along the external mar-
gin indicates that the constrictions are really present in the Indian specimens 

also. 
The suture-line is unfortunately not distinctly preserved; nevertheless one 

can recognise the forward directed convexity of the septa from the external mar-
gin to the first lateral saddle, a feature which, according to the illustrations pub-
lished by Sarasin, also characterises the sutures of the European specimens o f 
Hoplites pexiptychus. 
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i- in the oolleotions from India. The 

There are three specimens of thu. species in ^ ^ ^ ^ ^ ^ b y ^ 
figuml specimen hi. septa up to^^meero ^ ^ 9peCimens must have 
umbilical suture on the last volutin sugg ^ ^ ^ b e t h e 

reached a diameter of at least 70 mm. i ^ ^ a n d b r e a d t h 

fragment of a body-chamber; it has a vo o f ft body-chamber of 22 
of 9 nun. The third specimen is ^ewise a tr g ^ m o r e 8 t r o n g l y 

» o f v o l u t i ° ° ' I n = t he other, an irregularity which 
bent on one side and somewhat distorted on uw 
* probably only the c o n s e q u e n c e o f a n m ^ m t h e Vaknginian 

Kilianella pex.ptycha is one of th — « t ^ ^ ^ ^ ^ 
of Europe. It; i . known to o c a * * this * o ™ ^ S c h i e f e r ) & n d i n g p a i n 

land, in the Eastern Alps, in Silesia ^upper x 
Ts*.alitu.—Lochambelkichak, third Stage, Hundes. , ^ , 

HOPLITES (KILIANELLA) CONSTRIOTUS, n . s p . 

(Plate LXXXII, fig. 5 a, b, c.) 

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 n. 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 three 
decidedly sigmoidal ribs originating singly on the umbilical wall and bifurcating 
half way up the flanks or somewhat lower down. The branch-ribs are strongly 
curved forward ; at the junction of the lateral and external margins they carry 
minute tubercles, so small as to be only just perceptible, and, on the external 
margin, they are interrupted by a shallow median furrow. It is only at the 
foremost portion of the shell that a few individual ribs traverse, more or less 
obscurely, the median furrow forming a faint anteriorly convex arch 

The shell has a rounded-rectangular cross-section with strongly flattened 
flanks and a flattened external margin. The umbilical wall slopes rather steeply. 
The volution-height is 22"3 mm. at the anterior end, the breadth 19'5 mm 

lhe inner volutions and the sutures are unknown. 
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Kiliandla constricta differs from K. pexiptycha in its greater thickn**, munh 
deeper constrictions and much more massive constriction-rite • further in tbe 
absence of swellings at the pointe of ramification of the rite a n d in the ' p r « « c e 
of fine small tubercles on the external edge. Whether the absence of unbranched 
ribs in K. constricta furnishes an invariable character cannot be determined with 
certainty owing to the small size of the available fragment. 

In any case the differences between the present species and K. pexiptycha 
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. . >•'•• 

HOPLITES (KILIANELLA) aff. EPIMELOIDES (Meneghini), Parona. 

(Plate LXXXYI, fig. 5 a-c.) 

Hoplites epimeloides, MeDeghini (in sched.), Parona : Descrizione di alcuni Ammoniti del Neocomiano Veneto. 
Pala eontographica Italiea, i n , 1897, p. 138, pi. n , 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 umbihcal 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 umbihcal tubercle. One 
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 pexiptychus. 

In consequence of the narrow marginal furrow and the pronounced anterior 
arching of the ribs on the external margin, the present species reminds us forci-
bly of Hoplites epimeloides (Mgh.) Parona from the Venetian Neocomian. The 
Indian form has a somewhat thicker section than the Venetian species, and the 
two can scarcely be regarded as identical. The single available fragment of the 
Indian species is, however, too small to allow us to arrive at a satisfactory 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 

J o 2 
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content with a description of this remarkable form and postpone tho definite 
characterisation of the species until additional material has been d.scovered. 

Tlio specimen described above is from Hundes. 

HOPLITES (KILIANELLA), n. sp. ind . 

(Plate LXXXII, fig. 4 o, b, c.) 
Amongst the material at our disposition is another specimen too incomplete 

for specific diagnosis, yet sufficiently interesting to deserve notice. 
Tbe specimen in question is a fragmfnt of a body-chamber with approxi-

mately elliptical cross-section, rounded flanks, oblique umbihcal wall and slightly 
flattened external margin. The height of volution is 33 mm., the maximum thick-
ness 29 mm. The greatest thickness coincides approximately with the middle of 
the flanks. The shell is ornamented with rounded prominent ribs, most of which 
originate singly at the umbihcal suture; their direction is at first radial or shghtly 
retrograde, but they abruptly assume a sickle-shaped disposition at about half-way 
up tbe flanks. Towards the external margin, the ribs become considerably 
thickened, without, however, forming proper tubercles. The median zone of the 
external margin remains smooth. Two of the ribs bifurcate about half-way up 
the flanks ; the point of bifurcation is, in one case, distinctly thickened. There 
are no distinct umbihcal 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 Kthanella VexiVtycha. The fossil cannot be connected with any othor 
groups of Ammonites, though it cannot be referred to any hitherto described 

peZ et TtT peTfia- Eviclently the fragment rê ents a --
olefiniT , the .aibSCDC° o f t h e innei" volutions it is impossible to arrive at 
t ^ Z ^ T 7 T ^ t 0 h S r e , a t i 0 D S l l i p S ' DOr t 0 f l a - a sufficiently de-

. ^ f i c t r ' aDC WG W t h e r e f 0 r e r e f r a l n e d f r 0 m * to it a new 

The fragment described above is from Lochambelkichak, third Stage. 

HOPLITES (KILIANELLA) LEPTOSOMA, n . sp . 

Dimensions:- ( P l a t e L X ™ I , fig. 3 a, 6.) 
Diameter (approximately) 
Width of umbilicus . ' • • • . . 62'6111171 
Height of last volution . . ' ' ' ' • • • . . 2R'5 
Thickness (approximately) . ' ' " • • . . 20-fl " 

The Shell has the shape of a flattened disc the i „ ' ' , ' . ' " " 
s e a t e d with flne ffifcnB 0 „ t t c . " ^ h ? T " ' ° f -

vomtion the ribs increase rapidly 

/ 
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in thickness, and on the outer part of the flanks they are frequently coiwiclerably 
broadened and somewhat thickened, after the manner of), Hopl. pexiptychus. The 
a r r a n g e m e n t and general course of the ribs also remind us of Hopl. pexiptychw. 
Most of the ribs originate singly on the umbilical wall ; occasionally between them 
aTe found pairs of ribs originating from slight swellings at the Buture. The in-
dividual ribs split up on the upper part of the flanks into two hranch-ribe 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. ^ 

At first sight the present species has a rather bewildering appearance. 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 appeaT to exist, 
though their existence cannot be absolutely established owing to the somewhat 
deficient state of preservation of the specimen. Compared with Kilianella pexi-
ptycha, the present species Kilianella leptosoma is distinguished by its taller and 
much more slender volutions, stiaighter main-ribs and less decidedly retrograde 
branch-ribs, and finally by the absence of lateral tubercles. 

Locilily.—Lochambelkichak, third Stage. One specimen. / : " 

H O P L I T E S ( T H U R M A N N I A ) BOISSIERI , Pictet sp. 

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

Ammonites Boissieri, Piclot.: MdWges pulAontologiques, II. Gondve, 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 tliickness 55"5 mm. The chambered portion of 
the shell is only represented by an indistinct and incomplete impression ; all that 
can be recogn sed is that the sculpture of the inner whorls agrees with Hoplites 
Boissieri 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 

P. 
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T v „ -section has a roundod-oblong form, 

tb* fkaks with a gentle curvature. ^ J T ^ o n ^ ^ ^ 
Tb . gwat umbdical width aa well as the shapo d I t * c ^ 

thicknnw to height (3: 4 m round ^ ^ ^cement is l e r v e d with 
Alpine specimens of Hvplites Bcu»m. The same agreen 
muect to the sculpture. The latter consists of roundish. not >ery strong ribs 
. i f L l e s igl idal curvature on the flanks, becoming strongly - l i n e d or-
trard only on rLhing the vicinity of the exUmal margin. while they are also 
drawn forward on the umbilical wall. The ribs originate on he umbilical wall 
partly singly, partly in pah* ; the latter form tubercle-hke swellings on the umbi-
lical margin. Between each two pair, of ribs are intercalated usually only one. 
rarely two or three unpaired ribs. By far the greater number o ribs bifurcate 
on the upper part of the flanks, only a few of them remaining unbranchcd. Tho 
bifurcation takw place at various levels, but invariably above thc middle of tho 
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 pronounccd 
at the commencement of the body-chamber and may probably correspond to an 
interruption of the ribs on the inner volutions. 

The second ppecimen is somewhat smaller; the lest volution likewise belongs 
to the body-chamber, the inner,''volutions are partly preserved. The specimen is 
unfortunately somewhatf 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. Boissieri. 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 ie 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 towards the format ion,''of tubercles. 

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 
Indian fossils, we cannot but identify them with the European prototypes. It 
is impossible to'r trace any truly distinctive'' characters: the ribs of the Indian 
fossils are somewhat weaker than those of Pictet's type of Amm. Boissieri, but 
this difference is too) insignificant to take into account, especially as this pecu-
liarity perhaps results merely from the state of preservation of the specimens. 

Thurmanma Boissieri is one of the characteristic zone fossils of the Berriasian 
fctage of the Alpine Neocomian. 

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

HOPLITES ( T H U R M A N N U ) n. sp. ind. aff. BOISSIERI, Pictet sp. 

(Plate LXXXI, fig. i 0 , b) 

t " 1T8 BTate preseivaticn is unfortunately veiy 
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uosatisfactory. Tho diameter is 109 mm., the volutioo-height 42 am. te til mm. 
thickness, and the umbilical width 32 mm. At firrt sight j t areas identical 
the European species; but on closer inspection one notices that it poasaaa * 
proportionately much narrower umbilicus. In Thurmannia Boiaaieri the ratr-r 
of the width of umbilicus to the total diameter is 0*4, while in Tkurmatmia 
Boiaaieri it is only 0*3. Moreover, the relative height of the volutions is not tbe 
same being greater in Thurm. ail. Boiaaieri though the difference is very rfigbt-
The umbilical wall is somewhat steeper, the external margin somewhat o w e 
angular and more flattened. Finally the proportion of undivided ribs is less titan 
in Thurmannia Boissieri. 

The aggregate of these differences appears to justify a specific separation «jf 
this form from Thurmannia Boissieri. Considering, however, the poor state of 
preservation and the fragmental character of the specimen, we have retailed 
from giving it a new specific name. The present species is distinguished from 
Hopl. scioptychus Uhlig by its more massive costation and its flattened externa] 
margin. 

The external margin of the'above-described fragment is better preserved than 
that of the specimens which we have identified with Thurmannia Boiaaieri. The 
ridge-like ribs abruptly obliterated reproduce exactly the disposition exhibited by 
Ammonities Boissieri in Pictet's illustrations of this species (see particularly fig. 2 i , 
plate X V in Melanges paleont.). 

The described specimen is from Lochambelkichak, third Stage. 

H O P L I T E S ( T H U R M A N N I A ) K I N G I , n . s p . 

(Plate L X X X V I , 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 therefore 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^volution is 21 m a , 
the thickness 155 mm. The sheU 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 umbilical 
wall descends rather steeply ; the external margin is flattened The cross-sect),n 
has a rounded-oblong, nearly elliptical outline. , ^ ^ 

The ornamentation consists of crowded nearly straight ribs sharp and pro-
minent; some of them start on the umbilical wall in pairs; they_ are some^at 
inclined forward on the flanks and they bifurcate on the upper third of the 
Only a few isolated ribs remain unbranched. The paired ribs form son* c o » « U 
•tubercles at their point of origin on the umbilical wall, while there » also • 
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* * I . »t tho point of bifurcation. Usually ono of 
^ U i o f tho formation of t a b o o s at 1 ^ ^ o n o a s t h u 

Z U ^ ^ U m l i V , l U H l ' l T h o ^ > l ribs boconu .lightly thicken^, 
, J n * v U, N - the anterior one t h ^ ^ ^u.-ribn and second-
^ a u * the first indication* of a n ^ u . ( ( o r t h r e o M n B l0 ribK 

arv rib». On tho anterior portion ox ^ i n w a r ( l H ono observes as many 
,uv intercalated between successive pairs. ^ ^ diameter of fi3 mm. the 
a* twe lve single ribs in contumous succes. . ^ boC()U10 8 l jg h t ly thick-
ventral face develops a rather deep furrow t u b o r c l o s . Further forward 

on either side of ^ ^ ' J t he r ib , though somewhat 
th« furrow becomes gradually o^tera ^ ^ Htrftight or in a 
reduced, continue right across the extern fe t h o l a 8 t v o l u t i o n 
slightly curved arch. Tho number of ribs on the flanks 

is 4S" • , . it - j Thurmannia Boissieri Pictot sp., but 
Tkumannia Kingi is closely allied to I l u m b c r o f 

it cannot be united with this specie* on account oi differentiation and 
s ingle ribs, the fewer paired ribs and e en^n^ tow ,* ^ ^ 
thickening of individual ribs and pomts of bifurcation, none 

r f £ been observed in Th. Boissieri. The number of ribs on a volut in 
i l l s " about 69-70 in Thurm. Boissieri, whilst it is only 48 in Thurm. 
Kingi. 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. Paquieri Simionescu distinguished by its coarser 
ribs, its 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.. 
The strengthening of individual ribs and the formation of tubercles on the an-
terior portion of the shell in Thurm. Kingi constitutes another distinctive charac-
ter. The latter 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 in Thurm. Kingi and that only on the anterior portion of the shell. Not 
only in this respect, but also with regard to the development of the ventral 
furrow and the feebly sigmoidal curvature of the ribs Thurmannia Kingi re-
presents a somewhat primitive facies of development as compared with the. 
spitiensis group of Acanthodiscus. 

The species is only represented by one solitary specimen. 
Locality: Lochambelkichak, third Stage. V 
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HOPLITES ( T H U R M A N N I A ) aff. RARBFURCATHH. Pictet Bp. 

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

Ammonites rarefurcMvs. 1'ietot : M6Un«es |n,'c,„,t„1„KK,UL.H. ,,1. |«, fil!. -j, ,, ^ 

We ore unfortunately unable to give a precise specific dugnoai* of this 
species which is represented by nothing but one small fragment apparently 
belonging to the body-chamber ,nd quite insufficient for accurate characWa-
tion. 

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

The flanks are shghtly 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 careful 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 Lvel. This feature places the present species in the neighbourhood 
of the group of Hoplites pexiptychus. Certain features also recall Hoplii s 
Callisto. Within the limits of the comprehensive genus Hoplites, tbe 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 Berriaaian Stage of 
Southern France. Pomel has also mentioned it from Oran, but to judge from 
his illustration the reference of the Algerian fossil to this species is at feast 
doubtful. 

Hoplites cf. rarefurcatus is represented by a single fragment from Lochambel-
kichak, third Stage. ^ & 
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HOPLITES (SARASINKLLA) VAR1ANS, D. -p. 

(Plate LXXXI, fig- 3 a - d . ) 

Dimei^ions :— . 93 mm. 
. 31 .. 

Ilianwter 
Width of uiululioiw 
Height of Ust volution . 
Tliicknedri »f Ust volution 

30 -3 
32". 

pVinrrtcteristic sculpture : ou the inner 
The shell is discoidal and ears ' ^ C ^ t u t a u B L o „ . ones; on the 

volutions simple filiform n s a t .ua a m l t he ribs are u n , 
outer vohitums he .Mube ff ^ m v e r y strongly devel-

r t ^ t u b ^ e t : : prolonged into long spines, the position of which 
S ^ J H l t t t h . umbihcal suture, so that impresses of the spines can 
T o W e d on the umbihcal wall of the outer volution. Each of the stronger 
l o r i e s a lateral and an umbilical tubercle ; whether the external tubercles 
were stronger on the main-ribs than on the intermediate ones canno be clearly 
ascertained. On the inner volutions, two non-tuberculate thread-like r,bs 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 umbihcal tubercle ; 
in addition to these an additional rib or pair of ribs are intercalated. At this 
Btage 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 tbe upper p?rt of 
the shell that they shghtly curve forward. By far the greater majority 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 eDd 
of the shell the sculpture once more appears to enter into a new developmental 
6tage in so far as one notices the appearance of intercalary ribs extending from 
the external margin to about the middle of the flanks. The last stages in the 
evolution of the ornamentation are unknown. The external margin possesses a 
broad, distinctly excavated, smooth furrow on either side of which the ribs 
terminate in the shape of moderately prominent ridges, without forming distinct 
tubercles. I 

At the commencement of the last volution the thickness and height of the 
cross-section are equal; from the point where the tubercle-sculpture ceases, the 
height increases proportionately more than tbe thickness, and the flanks gradually 
occupy a broader surface. The remarkably high and nearly smooth umbilical 
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wall is declivous and distinctly separated from the flanks by the serie, of umteli 
cal tubercles. The maximum thickness in the last volution coincide, with the 
umbilical tubercles; from here the cross-section tapers outward, finrt graduallr 
further on somewhat more rapidly. The external margin is slightly flattened 
The volutlons overlap one another by nearly half their height. 

The specimen is chambered nearly to its end. The first lateral lobe has a 
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 son*, 
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 Uhlig1 

from the Upper Teschener Schiefer of the Carpathian Mountains (Valanginian). 
Both species pass through the same cycle of changes, and the general type 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 umbihcal tubercles are not 
BO close set, and less distinctly developed, while the external tubeicles are more 
pronounced. The first lateral lobe of Hopl. ambiguus is somewhat far removed 
from the external margin, occupying the same position in the flanks as in tbe 
case of Hopl. varians. Another species which should be compared with Hopl. 
varians is Hopl. teschenensis Uhlig which also exhibits a prevalence of unbranched 
ribs united into bundles on the umbilical wall. Only in Hopl. teschenensis the 
tubercle-sculpture of the inner volutions is not known ; moreover, it has a much 
narrower umbilicus and stronger external tubercles. 

Locality /—Lochambelkichak, third Stage. One specimen. t'J&O CO^^. t^, 

HOPLITES (SARASINELLA) SUBSPINOSUS, n . s p . 

(Plate XC, fig. 4 a—c.) 
Dimensions:— 

Diameter (approximately) ° ° m m -
Width of umbilicus 20 „ 
Height of last volution '21 „ 
Thickness 1 | - 4 -

The shape is flat discoidal; the umbilicus is wide ; the volutions are nearly 
1 Cephalopoden der Teschener und Grodischter Schichten, pL VI, figs. 3—5, p. 45. 

»2 
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elliptical in e r u p t i o n . with .lightly arched flanks and a round,d rather steeply 

dverendni): umbilical wall. developed, 
The tuU-rvle-srulptuie of the inner volution i. omy v y { . a l . £ ' 

w l ,t U fHWsible to ascertain that some of the r i b s b e a r umb,heal and lateral tuber-
rf« Between these tuberculiferous ribs we find three or four m e r mediate 
ribs which originate either singly or in pairs. The difference between the tuber-
culiforous and the intermediate ribs is not as striking as in Hopl. vary***; the 
tubercles are weaker and not regularly distributed. With increasing size (at a 

diameter of 40 mm. in the only available specimen) the number of lateral 
tubercles increases, while thc number of intermediate ribs is reduced to one or 
two. From the lateral tubercles originate two branch-ribs of which the anterior 
one is more strongly inclined forward than the posterior one. In addition to 
the branching ribs each umbilical tubercle also gives rise to a rib which extends 
up to the external margin without bifurcation. When the diameter has reached 
47 mm.,-the lateral tubercles disappear, their place being finally indicated 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 entire 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 unfortunately broken off, the rib-bundles appear to consist of only two ribs 
each. So long as 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 marked on the 
older part of the shell, where one moreover notices that the terminations of the 
ribs which bear lateral tubercles are more prominent than the remainder. On 
the anterior portion of the shell the marginal funow 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 
is less marked than in Hoplites varians. 

Sarasinella subspinosa differs from Saraslnella varians, owing to its narrower 
crass-section, the much weaker development of the tubercles and the more fr 
quent occurrence of rib-bundles consisting of three ribs A l i 1 * 

: ami mig boa the ^ T e h x : ^ t ; r:yd;!etti ^ 
With reference to the prev ouslv descrihpd <?„«,« 11 mentioned 
^ k o w ^ . k a s a n . r r o w e / u l t u I f n f T " * ' 
and .be formation of rib.fascicles J Z i ^ U m b , 1 , c a l t i t l e s , 

entirely w j ^ ' ^ ^ b u n d l r a 

" W " ' e * h e d e f i C i ™' °< of the only available s p e c i f 
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the characterisation of the pn,,mt speaes leave* much to be de^ed. AN ,n th, 
case of many other species of Halites from the Spiti Shales we mart aw.Ti 
future finds for a more complete elucidation. 

The solitary fragment is from Lochambelkichak, third Stage I ; 

H O P L I T E S (SARASINELLA) n . s p . i n d . a f f . SUBSPINOSUS, n . s p . 

(Plate L X X I X , fig. 2 a-d.) 

Amongst the numerous fragments of Hoplites shells from the Upper Spiti 
Shales ,8 a specimen exhibiting affinities both to Hoplites subspinosus and Hop-
htes varians. 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 distinct 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 is approximately elliptical ; in the vicinity of the umbilical tubercles 
it is 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 tbe 
preceding volution is 19 mm., its breadth 14'5 mm, Tbe 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 disposition 
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. aff. subspinosa agrees so well both with S. sub-
spinosus and S. varians that we do not hesitate to admit the existence of a close 
relationship between these three forms, although the tubercle-sculpture of the 
immature stage of Sarasinella aff. subspinosa is not known. At the same time 
it is probably undesirable to unite it with either of the above-mentioned species. 
Sarasinella aff. subspinosa has a much higher oral aperture and is much more 
slender than S. varians, its sculpture is much more delicate, several of the 
rib-fascicles of the inner volution consist only of three ribs, whilst in S. raruins 
they generally include only two. On the inner volution of Sarasin,!la 
n. sp. ind. individual neighbouring umbonal tubercles approach one another >o 
closely that they almost coalesce, a feature not observable on the only available 
fragment of S. varians. The existence of rib-fascicles made up of three ribs. 
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Approximate th* prawnt species to .S. subspinosa. But in the latter species the 
vohitHws overlap one another to a larger extent, and the umbilical tubercles ore 
tuor* uwwive, so that the two form.- can scarcoly b« regarded as specifically 
idfuthal. (ontutoring, however, tho insufficiency of the available material the 
latter point cannot at present be decided with complete certainty. We have 
therefore avoided creating a new specific name. 

Hundes (Coll. T. L. Walker). 
It is here worth mentioning another species also showing tho closest affinity 

to SarasinfUa varians; it is figured in plate LXXVI, fig. 2 a—d. Tho form if also 
represented only by the merest fragment, which imperfect as it may bo, y 0 t 
unquestionably represents a separate species. As in the case of the undetermined 

above described, the crots-section is relatively tall, but the external 
margin is broader and more strongly flattened. Here, too, the ribs are very faintly 
developed on the flanks; they are more distinct on the upper port of 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 a much smaller angle from their stems, communicating a peculiar character 
to the general appearance. 

The figured specimen is interesting as indicating the great abundance of the 
group of Sarasinella ambigua in the Spiti Fauna; still less than 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. aft. AMBIGUUS, Uhlig. 

B O * U * C e p h a l o p c d e n W der Teschener und Grodischter Schickter, D M r I,,,,-
d. tstensch., WUn, VoL 72, 1901, p. 45, pi. VI, FIGS. 3_o . ° ' 

A fragment probably derived from the commencement of a body-chamber 

Z e l J m the T " * ^ ^ ^ » * * * 

Locality. Lochambelkichak, third Stage (Coll. Diener). I 

HOPLITES (SARASINELLA ?) CAUTLEYI , Oppel Sp. 

(Plates LXXXVIII, fig. 4 a, b,c; L X X X I V fig 2 a , , 
• ^ 0 / , , p L I X ( % , ^ ^ 

A 

meo 
o p p d • With oral aperturo preserved (fig. i ) together 
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with a small fragment of an inner volution (fig. 2 ) under the n .™. a a 
monites CatUleyi, This combination » r a t h f t r Z , l Z J L Z " J 1 

g l V 9 V r , t 0 — ' P a r t ,y orroneouH interpretation, ^ ^ 0 , , , , ' "••^•iii'71-anon, 

^ n L t r e ^ i o n 8 P e C ' m e n ^ 7 8 ' * * 2 ) * ^ O p ^ L 

Thm nterpretat.on was correct m so far as this smaller specimen i, indeed 
Hoplites and therefore allied to Hoplites T ^ i i , as will fc shown C T o n ^ 
are, however, unable entirely to adopt Stoliczka's view, because our conception 
of a species is much narrower and we consequently can detect specific d i f f e r L c 
between the small specimen and Hoplites Theodorii. 

Neumayr also correctly detected that Oppel's Ammonites Cautleyi included 
two distinct species, belonging moreover to two different genera. But he erro-
neously referred the smaller of Oppel's specimens to the genus < W * * r „ , ard 
further confused-the matter by referring Oppel's two figures of Ammonite. The* 
dom to two different genera. He distinguished a Cosmoceras Theodorii and a 
HoplUes Theodorii, failing to notice that, according to the explanation of Oppel's 
plate 83, both illustrations of Ammonites Theodorii represent the same speci-men.1 

This oversight was soon afterwards rectified by S. Nikitin,2 who nevertheless 
introduced a fresh error respecting Ammonites Cautleyi. 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. Mitteil., plate 78, fig. 2) constituted tha inner volution of the body-
chamber specimen (plate 78, fig. 1). As far as the generic identification is con-
cerned Nikitin was evidently guided by the smaller specimen, 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 
Ni kit ID'S views concerning Ammonites Cautleyi. 

A closer examination of Oppel's original material leads to an easy solution 
of the difficulties resulting from these various misinterpretations. The smaller of 
Oppel's specimens of Amm. Cautleyi represents the fragment of an inner volution, 
but does not, as erroneously asserted by Nikitin, belong to the same individual 
as the large specimen figured by Oppel under the same name. The body-
chamber connected with the smaller specimen does exist, but, unfortunately, was 
not illustrated by Oppel. A glance at this specimen, which is here illustrated 
on plate L X X X I V , fig. 2, will at once explain away the improbability that a 
scientist so intimately acquainted with ammonites as Oppel could have been 
deceived into uniting into one species two specimens belonging to different 
genera. E v i d e n t l y the specimen of a body-chamber which Oppel h?d in view when 
writing his description was precisely the one which, owing to some oversight, was 

1 Geographische Verbreitung der Jurnformation, Denksekriften. der kaU. AkademU ier I ' m • ifcafta*, 
Wien 1885, VoL 50, p. 92. 

2 Neues Jahrbuch jUr Mineralogie, etc., 1889, II, p. 120. 
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. j ( . 118Mly smooth or only faintly 
_ „ « „ h .1. I""* ' " M " ' ' ' T . 4 certain resemblance with tho 

M * * * — ' k - ' F ^ T ^ r ^ belonging to A ™ . 
fc^-UrnlM f«pwnt «*"•<• D> " 7 sufficient attention to the 

PU* XII. ag. .)• < » H m . . • > m o o t h p r t h a n i t w a 8 i n 

«f fe Utter «p~.me.> , ' o n > g e 104. ' P * ™ * °< » 
A, . B»..er of fact. » ahown . l ^ y » » W .iba »nd a SpMcra. 

W ^ W r of - W < * * » • « P ^ i l l d m d , w , aa the 
wbib« body-ehamber W o n g n * to ^ ^ o [ ^ 

«< « i — « * • " • t h ,h the inner volntiona. we cannot 

doubt for . «."gle moment that we have w c l l k c „ i , K „ „ the body-chamber, 
•oulpture of which undergoc, a comriemblc ww .o .g 

r ^ o n . In order to render the change in the con-
J r e intelligible we *pre»cnt the different interpretations .„ the torn, 

of a table :— 

A. Oppel, 1863. 

A i n n h e s Okutleyi, pi. 
•K, fig. 1. 

Ammonites Cautleyi pi. 
X hg. 2. 

Ammonites Theodora, 
pL 78, bg. 3. 

Ammonites Theodorii, 
pL B3, fig. 2. 

F. Stoliczka, 1866. M. Neumayr, 1885. 

1 

Nikitin, 1880. Uhlig, 15)05. 

Ammonites spitiensis. Holco,tr,h«nue 1 Spiticonu. Uutleyi 
Canlleyi. „ P H . ' £ , . 

Cosmoceraa Caut- f HopliteB Cautleyi. Hophtrs Cautle) . 
leyL J PL 84- fig- 2- P'-

' « 78, fig. 4. 

Ammonites Theo- Cosmocenw Thco- | 
dorii. dorii. i 

f Hoplites Theodorii, Hoplites Theodorii 
Hoplites Theo- | pi. 89, fig. 1, 

dorii . J 

Having cleared these difficulties, we may now proceed with the description 
of Hoplites Cavlletfi. Although we have at our disposition two specimens, Oppal's 
body-chamber specimen and the fragment figured by F. Stoliczka under the 
nam*1 of A. Theodorii, yet we must unfortunately be content with a somewhat 
incompbto diagnosis of this interesting spccii s ; for the body-chamber specimen 
exhibits only the anterior end of the body-chamber together with a small por-
tion of the inner volution, whilst Stohczka's specimen only shows the inner 
vohition. The middle stage of growth, precisely that which in other cases is 
the one most frequently available for investigation and comparison, is therefore 
unknown. 

The immature specimen (plate LXXXVIII , fig. 4) with a diameter of 35 mm. 
ban an umbilical width of 8 5 mm., a volution-height of 17 mm., and a 
thickness o! 13 3 mm. The volutions overlap one another by about half their 
hcagkt. At the lower part of the volution the flanks are flat, further outwards 
tkej aaome a slight curvature and converge towards each other. The external 
•aegm s flattened, the umbilical wall moderately steep. The sculpture consists 
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of slightly sigmoidal ribs disposed in fascicles of t h r - • i 
from distinct u ^ o a U ^ 0 n . i t I T , ^ ' Z ^ J ^ Z 
external m»rg,n, the nb. .re thickenedl into weak, , m d l t u ^ l T ^ 
o [aculpture clmracterwd! byj, the"ab«mce of intercalary and j j 
a ready developed even when the diameter meaaure. onh .6 mm. E a ^ r 
of development are not preserved. 

The body-chamber specimen exhibits essentially the same type of Bculptore 
» its xnner volutions. The dimensions and shape of the shell L agree, T " 
only difference which nnght perhaps be mentioned is the slightlv steeper slope 
of the umbilical wall and the exceptional appearance of short mtercakry ribT 
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 about 48 mm. the same type of sculpture was retained. Three-fourths ofthe 
succeeding volution corresponding to the middle stage of growth are entirely 
wanting, while on the remnant of the body-chamber fragment the umbilical wall 
is not 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 externa] 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 Uhlig. 

Stoliczka united the specimen of Hopl. Cautleyi figured by him with Hopl. 
Theodorii Oppel sp. Not only is such a union inadmissible, but we cannot 
even detect any close relationship. Whilst Hoplites Cautleyi is distinguished 
by the formation of rib-bundles and by the nearly total absence of intercalary and 
forked ribs, in Hopl. Theodorii the fusion of the ribs at the umbilical suture 
is a very subordinate feature, while the branching of the ribs constitutes a very 
important character. The body-chamber of Hoplites Theodorii is ornamented 
with prominent ribs extending on to the external margin, that of Hopl. Caut-
leyi is nearly smooth. 

Nikitin connected Hopl. Cautleyi with the routaMw-group which was raised 
to the rank of a genus A U L A C O S T E P H A N U S by Pompeckj and Sutner. THT 
grouping of the ribs into fascicles on the umbilical wall forms indeed an im-
portant point of comparison. The ribs of Aulacostephanus are nearly straight. 
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ami is to all appearances a more differentiated loim. i 
r ^ m o i d a l . the umbilical tubercles are rounded and clearly marked off from 
the ribs, the suture is much more complicated. 

The strong involution and the smoothness of the body-chamber recall Hopl. 
ocrto*** Pictet. This species is distinguished from Hopl. Cautleyi by the less 
pronounced grouping of the ribs which are united only in pairs originating from 
umbilical tubercles, further by the frequent bifurcation of its ribs on the upper 
part of the shell and by the feebler development of its umbilical tubercles, these 
differences being so marked as to establish a wide separation between these two 
species. 

The nearest affinity of Hopl. Cautleyi is with Hopl. teschenensis Uhlig1 and 
Hopl. varians. In Hopl. teschenensis the umbilicus is as narrow as in Hopl. Cautleyi, 
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-gioup rather 
than with the genus Aulacostephanus, notwithstanding the absence of a tubercle-
sculpture. 

The body-chamber fiagment is from Shangra, east of Puling, the smaller 
specimen is from Spiti. 

HOPLITES (NEOCOMITES) aff. NEOCOMIENSIS, d'Orb. sp. 

(Plate LXXXVIII, fig. 3 o, b, c.) 

Ammonite neocomites d'Orbigny . Pal«kmt. Fran̂ ise, Terr. Cr6t„ I, pl. 59, fig8. 8-10 p <>03 
Ammoniaserypioceras, Pictet et Uriol, 1858, Terr. n£ocom. des Voirorw, pl. IV, fiE 4 n V ' 
BoplUes neocomiensis, P. Lory: Sur les Hoplites Valanginiens, etc., 1801, p. 7 ' " " ' 

t G l Z r " ' ^ 6 1 ^ ' VC. 37.1891, p,. XXVIII, fig.7.,. 183 (froln 

HopliUsneocomiensis.Sarasin: Bull. Soc. GMog. de France, 1897, 3"fl4rie Vol XXV n T i 
Uofi,Its neocomiensis, Simionesou • Beitr ,1/r n . , , vol. AAV, p. <64. 

oi . k t X r i 1 a specio7hr — ^ - to that 
• ""•—«» a-dofffcrffe, nivalis. The shell, which 

O * * * * . F. 4 Teschmer ^ ^ ^ ^ % 
4, p. 56. 
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in the figured specimen has a volution-height of 28'8 mm. and a thklu>«M Wr* 
mm., hns a relatively higher oral aperture, a lower umbilical wall and aonwwfcat 
flattor flunks than Hoplites nivalis. Moreover, the ribs are finer and more crowd-
ed and tho umbilical tubercles feebler. Hence the present species in certainly 
different from Hoplites nivalis. 

The relationship with Hoplites neocomiensis d'Orb. sp. is closer. The rather 
high volutions and the narrow umbilicus of the Indian fossil recall m clowly 
the European species that its identity with the latter still remains possible. 
The European Hoplites neocomiensis, which, notwithstanding numerous illus-
trations and discussion?, is yet far from thoroughly characterised, appears to be 
more slender than the Indian fossil and, according to Sarasin's figures, exhibits 
certain differences 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 tbe 
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 consideration 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 is 
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, 

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 their 
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 body-chamber 

Q « 

third Stage. 

H O P L I T E S ( N E O C O M I T E S ) N I V A L I S , n . s p . 

(Plate LXXXVIII , fig. 1 a-c, 2 a—c, 5 a-c.) 
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. U b r i b e r oi . h - . «moid»l rib. is apparently W ; th , ribs are round-
tW» i * l i B « t i " • * h b wide intervals. The um-
«<L Uirlv ttronuiH nt. separated from *atn owiw » 
S ^ Z l - »»r r . n „ , M . l v .tronglv d e v e l o p « • « " h " " " ' » " 

he .,~-ime„. exhibit only indi.«ine, traces of the ».,tur. bu t . 
men. ,.......letely preserved in . third .p~imen. The hrs lateral lob. 

. ahon. broa,! trunk with a long .lender term.nal branch and two nearly 
^ual UunJ branch... The first lateral saddle is subd.vded by an obl lq„. a d ; 

««i . io»» lobe into . lower ext.rior and a higher interior segment, The extern. 
Mddl, i. tolerably broad and cleft by an adventitious lob. into a smaller external 

and a somewhat broader inner portion. 
The cross-section and costation recall Hopl. amblygonius Neum. et Uhl. 

(=*orict«). 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, while 
in Hopl. nivalis the bifurcation takes place uniformly on the upper portion of 
the flank*. The specific distinctness of the two forms is rendered still more 
obvious from the asymmetrical configuration of the fir ft lateral lobe of Hopl. 
amblygonius in contradistinction with the subsymmetrical conformation of 
that lobe in Ht*pl. nivalis. From Hopl. Frantzi Kilian (=Hopl. Ottmeri Neum. 
et Uhlig p.p., Hilsammonitiden, plate XXXV, fig. 1 [ non plate X X X I V , fig. 
l]) 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 thicknesp, 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. 
Walkeri, for which reasons these two species can be regarded as its nearest rela-
tives. 

Hoplites nivalis is represented by five specimens which exhibit certain slight 
differences. The most perfect and more complete specimen, with part of its body-
chamber preserved, h ?s been selected as the type of the species, and has been 
figured in plate LXXXVIII, fig. 2. The specimen depicted in fig. 1 0f the same 
plate „ distinguished from the type by its somewhat greater thicknes, and a 
narrower external band. The thickness of volution corresponding to a height of 
31 nun. is 26 mm. in the case of the specimen represented in fig 1 while in 

* p e l t . o n l y 23 mm The third specimen (plate LXXXVHI , fig. I ) ^ 
to agree in thickness with the type, but its external band is narrower and less 
smooth: m this specimen the ribs show a tendency to persist ! ! i 
hanrl fllthnnoli „ l 1 persist across the external nana although m a very much reduced condition. The fnnr+l. 
thick a , the second one, but with a somewhat narrnt ' ^ . ^ P 8 0 ™ 13 a S 

• epjmewnat narrower umbilicus T>ia fifth 
* . « . u the most completely preserved, bnt is very badly t a t h e * d 
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Wc probably have to ,1,*! here with individual variation.. U D lort«^u4r 
the specimens are HO in.omph-tely and poorly prewved that a final d t e i w . 
earning their mutual relationship can only be arrived at until »ome n«w .nd m,* . 
complete material in available. 

All tho specimens are from Lochambelkichak, third Stage. ' 

HOPLITES (NEOCOMITES) MONTAHUS, N. sp. 

(Plate XC, figs. 1 a—c, 5 a—c.) 
Dimensions— 

Diameter . . . . H•£ ma . 
Width of umbilicus . . . . . . . . 05 
Height of last volution 
Thickness of last volution 25 

The shell is rather flat; the volutions overlap one another bv about one-
third of their height and have a tall cross-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 of the flattened external band in small conical ventral 
tubercles. They have a flight forward inclination and are only feebly sigmoids!. 
On the body-chamber a gradual change in the ornamentation is observed: the 
more anterior ribs of each fascicle become at first fainter, and finally cease to 
be connected with the hindmost rib. In its final stage, the ornamentation consists 
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 also clearly developed on the body-chamber. 

The septal suture advances forward lrom 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 preserved; the first lateral 
lobe is remarkable for its very broad but short trunk which is prolonged into a 
remarkably long terminal branch. Of the two main-branches the outer is some-
what larger than the inner one; both are situated nearly on a level The first 
lateral saddle is subdivided by an oblique adventitious lobe into a lower and 
smaller 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 branchy 
assumes an asymmetrical form. 

The length of the body-chamber is at least three-fourths of a volution ; the 

oral margin is not preserved. 
Neocomites montanus is represented by three specimens of which one (fig. 5) 

•differs from the specimen selected as the type (fig. 1) by its somewhat mor» 
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ggnjt i bditxd rib* »nd perhaps al»o by a roroewhat gttater number of sub-
ritfcrr rtk/. wh»k> b the third (penmen the fubridiary ribs are somewhat leu 

«t ih« anterior end. These differences are scarcely sufficient to pre-
rfej* Mwrrut* all threw spaeimers to the » m f specw*. 

1V» p m n t specie* is distinguished from the cloeelv related Neocomites neo-
(NMIM owing to the greater number ol branching-ribs. Whilst in N. neocomien-
p* many ut tho ribs remain undivided, here all the ribs are branched and, eonso-
qwatlr. the number of subsidiary ribs is much greater than in A\ neoamiiensis. 
Ftarttor. th* umbilicus is wider than in N. neocomiensis, and the trunk of the 
first lateral lob® is shorter and broader. Moreover, the characters of the body-
chamber *ith its swollen main-ribs and numerous branch-ribs prove that tho 
pfMNit species is only allied to and not identical with N. neocomiensis. Similarly 
the greater number of branch-ribs distinguishes N. montanus from A', m'ralis, a 
further difference residing in the more cuneiform shape and greater rolativo height 
of the cross-section in N. montanus. In N. nivalis tho ribs unite at the umbilical 
tubercles even on the body-chamber, while this feature is at least far less frequent 
in .V. mtmtuHus n. sp. The great number of anteriorly curved branch-ribs 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 rf'Ord. the flanks are much 
flatter and the ribs are somewhat more strongly curved than in N. montanus. 

Neocomites montanus is from Lochambelkichak, third Stage (Coll. Diener). 

H O P U T E S (NEOCOMITES) INDOMONTANUS, n . s p . 

(Plate XC, figs. 3 a, b ; 7.) 



HOPLITES. 120 

grown individual (an uncertain mi pot ion) , SeoeomiUt imdomoidamm mtmx fat 
lookod upon as a comparatively small species. 

Altlutugli on tin* basis of the available material a comply <b*e*m> m im-
practicable, it »H efficiently prm>e to allow tbe specie, to l» r i t 
again met with. 

Two specimens are from Lochambelkichak, third Stage (CuU. D,*n«L 
from Hundes (Coll. T. L. Walker). ' / ^ ^ 

A ' 

HOPLITKS (NEO('OMITE.S) CALLIPTYCHU8, n. Sp. 

(Plate LXXXVI1, fig. £ a—c.) 
Dimensions :— 

Ditootrr 
Width of umbilicus U 
Height of volution • • - . . . . . 25 
Thickneiu of UH volution • • • . . . . . 19.7 

Tho shell is Bmall. tbe umbilicus ratber narrow. Tbe volutions ovesiap by 
one-third of their height. At the anterior end which probably belongs alittdy 
to the body-chamber the cross-pection is elliptical ; the greatest breadth occon 
half way up the slightly arcbed flanks, and from this region it diminishes uni-
formly both inwards and outwards. The external margin is slightly flattened, 
the umbihcal wall slopes obliquely. Tbe inner whorls are proportionately 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 ?hows considerable variations ; 
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 01 lower; otben 
again originate in pairs from umbihcal tubercles and either remain simple or ets* 
bifurcate above tbe 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 either side of the broad, smooth 
external band they terminate in small tubercles. Tbe external band is slightly 
sunken along the median line of tbe chambered portion of tbe shell. 

The suture-line is invisible except for some indistinct traces. 
The rather decided curvature of the ribs, the proportionately narrow umbili-

cus and the small size of this species recall to some extent Neocomites cas4<Um~ 
nensis d'Orb. sp. from the Neocomian of Southern France. The cross-section of 
N. calliptychus is, however, lower and more elliptical, its umbilical waD dcoBands 
obliquely and not perpendicularly, as it does in Neocomites casitilamemns and 
tubercles are developed on the umbilical wall and to a certain extent on the 
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* * . „ , „ , in tlu- Franch S p « « : " "n<lu«tion«ble t h « . -

T t ^ ' ^ ^ M n n o t ^ , e p 8 a m o 

its .mailer sire, its elliptical cross-sect, on t h a j ^ q ) ^ ^ g p i t i S h a l e s 

the development of tubercles on the flanks. An one * d i f f e r n i c e 8 arc enu-
V p^ychus and A'- Walken are its nearest allies. 

merated in the d^cription of those two J f ^ o l i t a r y specimen from Locbambel-
Seocomites calliptychus is represented b> one solitar> p 

kichak, third Stage. c 

HOPLITES (NEOCOMITES) PYCNOPTYCHUS n . s p . 

(Plate LXXXVII, fig. 1 a-c.) 
Dimensions:— 

56-5mm. 
Diwneter . 18-8 „ 
Width of umbilicus 
Height of last volution 
Thickness of last volution 

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. calliptychus. 
The ribs generally exhibit a similar course 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 the flanks, and on the external margin 
the rib-terminations consist only of slight acute small swellings, svhile in N. cal-
liptychus they are developed into distinct round tubercles. The external band is 
comparatively broad as in N. calliptychus, and on the chambered portion of the 
shell it is Blightly sunken along the mesal line. On the anterior part of the last 
whorl the external band becomes slightly convex and the ribs show a tendency 
to continue across it, a feature not observed in N. calliptychus, at least not t o 
the same extent. 

The suture is unfortunately still more indistinct than in N. calliptychus. The 
anterior portion of the last volution, on which the ribs assume a more decidedly 
sigmoidal curvature and are somewhat more distinctly spaced, belongs to the 
body-chamber; at least no trace of septa is discoverable in it. 

Small specimens of Neocomites oxygonius Neum. et Uhl. bear a great resem-
blance to N. pycnoptychus; their union is precluded by the closer setting of the 
ribs, the elliptical cross-section and the obliquity of the umbilical wall in Neoco-
mites pycnoptychus. 
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The species ia represented by one solitary specimen from LochambeUieUk 
third Stage. / > • 

HOPLITES (NEOCOMITES) WAUCEHI, N. sp . 

(Plate LXXXVI , figs. 1 a—c, 2 a, b; Plate LXXXVII , fig. 3 a, 6.) 

Dimensions :— 

Diameter . . . . . . 
. . . . . . . M U . 

Width of umbilioiu ^ 
Height of volution 34-8 mm. ' " agJT 

(measured on the ribs), (measured on the 
median band). 

Thickness of last volution (approximately) . . . 32 mm. 30-5 mm. 
(measured from rib (measured acmes the inter-

to rib). coaUl spaces). 

The shell of this species is similar in shape to that of Neocomites cailvpty-
chus, but distinctly thicker and more rounded along the external margin. The 
cross-section has a broad elliptical shape at the anterior end of the last whorl, 
the external margin being gently rounded and 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 shape. 

The ribs are of the same character, generally speaking as in N. calliptyehus ; 
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 consti-
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 manner 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 only in one specimen whose reference to N. Walkeri is [rather doubtful. 
Moreover, in consequence of the weathered condition of the fos?il, one can only 
distinguish the rough outlines of the suture. The first lateral lobe is somewhat 
longer than the external lobe ; its trunk is rather broad, and the lateral branches 
are sub symmetrically disposed. The external saddle is not very broad and is 
subsymmetrically bisected by an adventitious lobe. The first lateral saddle k 
more slender than the external saddle and stards only little higher. It is sab-
divided by an adventitious lobe into a lower outer and a higher inner portion. 
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Iu thrw sptvunons whoso size can bo gathered from tho throe illustrations, 
the anterior end of tho hist whorl already belongs to tho body-chombor, from 
which it follows that Nftxvmites Walkeri, like the allied Neocomites calliptychus 
tviul .VnKvmi/o- pycnoptychus, is a species of relatively small dimensions, though 
somewhat larger than tho two species just mentioned. 

Wo have referred to Neocomites Walkeri five specimens which do not agree 
in every respect. Tln~ one represented in fig. 1 of plate L X X X V I has more 
crowded ribs and more massive umbilical tubercles; not unfrequently three ribs 
originate irom one umbilical tubercle.; on the posterior part ot tho last volution 
traces of lateral tubercles are indicated and the anterior part has its external 
band even and smooth. The second specimen (fig. 2, plate L X X X V I ) 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 fainter. 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 and the ribs 
exhibit a tendency to cross the external margin in a reduced condition, forming 
a shallow arch. The ribs of the fourth specimen arc les? distinctly curved. The 
specimens exhibit therefore a series of differences which, with better material, 
may necessitate their separation into two or even three separate species. The 
materia] at present available is too insufficient for establishing definitely this 
separation. 

Neocomites Walkeri 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). ^ ) 

HOPLITES (NEOCOMITES) a f f . W A L K E R I , n . s p . 

(Plate LXXXVII , fig. 4 a~d.) 

The majority of species closely related to Neocomites calliptychus are of 
rather smaU size; but the form now to be described must have reached con 
siderable dimensions, as the fragment preserved although completed c h a I C A 
has a volution height of no less than 41 mm., the c a r i p o S ^ t T ^ 
36 mm. The cross-section has a rounded rertanm^,. u- • , n e s s D e i n 8 
flanks are fa.ly flat at about w l s T , ^ ' ^ 
rounded and rather steep umbilical wall on the T ^ ^ ^ ^ 
side into the external margin. ° M 8 l d e a n d the other 

The ribs show the same disposition as in N WnlV^ • 
they are rather broad and rounded and feebW • ^ l n t e r n a l 

more proimnent than others. t ' Z t ^ l S T S f T T ^ 
— — . Atone place the shell 
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ribs after the manner of a constriction. On the external margin the nU far. 
slight swellings; they pass in a shallow arch across the external mar®* aud 
are reduced along the median zone or obscured. 

The most characteristic feature of the suture is the broad and low trunk 
of the first lateral lobe. The trunk is continued into a long, slender, rather 
copiously ramified terminal branch. The two lateral branches are onlv shghtly 
different in size and branch off nearly at the same level. The second lateral 
lobe is much shorter, and the stronger development of its outer lateral branch 
gives it an asymmetrical configuration. On the umbilical wall one observes 
three slender oblique auxiliary lobes, the points of which scarcelv reach as low 
down as the points of the second lateral lobe. The external saddle is broad 
and subdivided by a long and slender adventitious lobe into two nearly 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. Walkeri is 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 insufficiencv 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 LXXXVIl , 
fig. 4d). 

X 
Locality.—Evades (Coll. Walker). '< > • 

HOPLITES (NEOCOMITES) NIKITINI , n. sp. 

(Plate LVIII, fig. 6 a, b.) 
Dimensions •'— 

Diameter . m m " 
Width of umbilicus 3 3 » 24 Height of last volution 
Thickness of last volution (measured at the ribs) 22"5 « 

This form is unfortunately also represented by only one 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., a -
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t ^ tkirkMw turn. Further forward the flanks gradually assume a slight 
rwnlitf*. the cru»-M>ctioii at the upper part of the flanks becomes some, 
wfet broad*', the external margin less Complanate. 

Tbe ribs are rather well marked off from each other; they are not promi. 
•eat and exhibit a sigmoid*] curvature. They rtart on the umbilical wall partly 
«aftv. partly in pairs, their origin in the latter case being from small pointed 
tabwrrW On the posterior portion of the body-chamber the majority of the 
ribs bifurcate; on the anterior part bifurcation is less frequent. On the flanks 
two ol the ribs show alight swellings only just perceptible. The external band 
is broad and onooth and rather deeply excavated on the posterior part of the 
body-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 
gn-atlv reduced along the median zone, although still recognifable. 

The margin of the oral aperture is partly preserved; it is produced on the 
aides'in 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 
narrower umbilicus. 

One Fpecimen is from Lochambelkichak, third Stage. Two other, very in-
completely preserved specimens from Lochambelkichak, third Stage, 'are closely 
allied to the present species, but differ from it owing to their less numerous and 
less strongly curved ribs. We enumerate them as Neocomites aff. Nikitini. 

; ' \ • / ... 

H O P L I T E S ( N E O C O M I T E S ) O D O N T O D I S C U S , n . s p . 

(Plate L X X X V , figs. 1 a - c , 2 a - c , 3 a,b) 

i t u 18 aD°ut J4mm., the maximum thicknpR* 9i -a t ion-height 33-5 mm T>w» • , tnicKness 21 8 mm., the volu-
«.<>„.* part r 8 - ^ 0 - c o b c i d e 8 w i t t 

— — gradually t o w d s the ^ M f c a l h a V T A " * * d e " 
®«gii>, in consequence of which th . , !• 8 r d s t h e Mteraal 

fcom the flank, bv a , „ „ of t l l l . K . a D d i s 

t k rib, Thl fl' ^ C 0 D S t , t u t e t i e " o l l e n z „ D e fr„m 

afoog th. n J T n T i n . £ I ' ; 8 ? " " D d m o o t h « t « . . l margin 

Ol nopites amblygonius.* The external band 
•X«,mjr Md Uhlig, Hitammonitiden, p. 41. 
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is fringed on either side by a highly ornamental M M of ac«te 
which are elongated in a spiral direction transverse to the course of the th* . 

In one of the specimens (plate LXXXV, fig. 2 a) the bnerrno* of th . M * 
wrved volutions exhibits fine filiform ribs which originate singly at the B m b i k a l 
suture and bifurcate at about half their height. On the succeeding rolutio. 
can already detect some small tubercles along the umbilical wall, the tub 
giving rise to single ribs or to pairs of ribs which exhibit a alight sigmoidal 
vature. About half-way up the flanks or a little below, the rib. which are 
filiform undergo bifurcation. On the following third volution the rib. becon* 
peculiarly broadly rounded ; they mostly originate singly from rounded umbilical 
tubercles and bifurcate about half-way up the flanks. Only a few of the 
umbilical tubercles give origin to a pair of ribs of which the foremost one re-
mains simple, while the posterior one is bifurcate. The interval, betwe* Uw 
ribs are broad and flat and well marked off from the ribs. All the rib. become 
a little broader towards the external margin and terminate in the small ven-
tral tubercles already referred to. 

The suture advances slightly forward from the external margin towards the 
first lateral saddle, falling back from this point towards the umbilicus. The ex-
ternal saddle is rather broad and is bisected by an adventitious lobe into two 
nearly equal segments. The first lateral saddle is divided by a somewhat ob-
liquely disposed adventitious lobe into a lower outer and a somewhat higher 
inner segment and is greatly constricted at its base in consequence of the close 
approach of the lateral branches of the two lateral lobeB. 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, specimens, Done 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 L X X X V , 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 consti-
tute a small but sharply defined group. The characters of the external margin 
the flat ribs and the disposition of the small ventral tubercles recaD Hoflibs 
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rnmbtypmms ; but thin species is much larger and has more dooply divided ribs; 
th* transition from filiform into coarser ribs takes place more gradually, and 
there ar* considerable differences in tho cross-section and especially in the suture. 
The Silesinn variety of Neoconrites neoamiennis appears to stand nearer, for it 
has flat ribs similar to thoso of Neoamites odontodiscus : but it is distinguished 
hv its narrower umbilicus, its narrower niul less shaiply marked off costal inter-
stices. the greater number of forked ribs and somewhat differently constructed 
lobes. The general facies of Neocomites odontodiscus vividly recalls Steueroceras 
transgrediens Steuer from tho Tithonian of Arroyo Alberjillo (Argentine). Both 
species have a similar oross- sect ion, show a similar rapid passage from filiform 
to bioad ribs and similar small ventral tubercles on cither sido of the narrow 
external margin. There can be. however, no question about specific identity; 
for the outermost whorl oi Steueroceras transgrediens is ornamonted with ribs, most 
of which are simple, instead of forked, and they originate singly at the umbili-
cal suture, there being no tubercles. Moreover, the suture differs, the saddles 
especiallv being much broader. In the introduction to the genus we have 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-
comites. The resemblance in general appearance between Steueroceras trans-
grediens and Neocomites odontodiscus is therefore not due to any close relation-
ship but is merely a case of superficial mimicry due to an accidental convergence 

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. 7 fAvO.\.-i { ..... 

H O P L I T E S ( N E O C O M I T E S ) n . s p . i n d . a f f . O D O N T O D I S C U S , n . s p . 

(Plate L X X X V , fig. 5 a—d.) 

i n d i c i a ° f / b ° d y - C h a m b e r from Lochambelkichak, third Stage, 

^ T J t l J T T - : ' ^ ^ d0Sely aUied to 0(lontodiscus, 
filiform 1 7 \ 7 U t r L T h e b n e r V ° l u t i o n i s ornamented with crowded 
" " ^ of the compara-
to those of auw. ? / body-chamber carries flat convex ribs similar 

and tb«y J Z j l K h ' b l ! 8 0 P r 0 n 0 U I C C d * S i « m ° i d a l ^ fcUtLtX^I A t j ! , o r i g i n o f t b c T 
8 i k - o. . v e ^ r ^ L i v T B R 0 • R B K E T I O S E O F T B E 

c b » " « « - in N. oiontoiiZ Z the fl t m a I g l n 
tb. croas-section hae i t s „ e a t e 8 t ' , t b e flank8 somewhat flatter, and 

greatest mdth closer to the umbilical waU. The latter 
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is nearly perpendicular, .ind is lower than in the fane of .V. <>d/ml»duc*u. Th* 
suture-line U unknown. Evidently this fragment represent* » neparat* r 
species, the characterisation of which is too deficient to allow the creation of » 
separate specific name. 

H O P L I T E S ( N E O C O M I T E S ) n . s p . i n d . a f f . O D O N T O D I S C U S , n . s p . 

(Plate LXXXV, fig. 4.) 

We find it necessary to describe yet another body-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 odonlodiscus and therefor* helps 
to give a more complete picture of that group. The fragmentary wborl has 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-like 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 is 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 tbe full-grown stage of N. 
odontodiscus and that this species is one of comparatively small size. The speci-
men described above belongs probably to a larger species whose chambered whorh 
are still unknown. 

H O P L I T E S ( N E O C O M I T E S ) , n . s p . i n d . 

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

A small fragment of a body-whorl, with narrow, smooth ventral face and 
shghtly rounded flanks represents a further species of Neocomites. The cross-
section may be described as tall-elliptical, with its greatest width at the middle 
of the flanks. Four rather narrow ribs inclined forward are preserved; they 
form tubercle's on tbe ventral margin, and are separated from each other by 
exceedingly broad intervals. The ribs grow somewhat broader in an outward 
direction • one of them is cut into by a longitudinal groove, as if this portion 
of the rib bad 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 have left'this specimen unnoticed, were it not that it bears un-
mistakabfe resemblanoe to Hoplites Burckhardti} Mayer-Eymar from the Jurassic. 
„ s passage beds of Rio Agrio in Argentine. It - true that the Argen-
^ species ha's much thicker and lower w h o r l s ; moreover it shows traces of 
intercalary ribs which are wanting in the Indian fossri so that there can be no 
question of a relationship amounting to specific identity On the whole, how-
ever the resemblance is striking. Tbe flat ribs and the broad intercostal spaces 
apparently connect the fragment described above with the group of Neocomites 

odontodiscus. 
Locality.—Lochambelkichak, third Stage. 

H O P L I T E S ( N E O C O M I T E S ) T H E O D O R I I , O p p . 

(Plate L X X X I X , figs. I a—d, 2 a, b.) 

Ammonites Theodorii, Oppel: Palaontol. Mitteil., 1863, p. 280, pi. 78, fig. 3 a—c ; pi. 83, fig. 2 a, b. 
Non Odontoceras Theodorii, Steuer: Argent. Jura-Ablagerungen, pi. 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 bas made it necessary to refigure 
the specimen. 

The specimen attains a diameter of at least 130 m m Oppel quotes the 
following dimensions corresponding to a diameter of 120 mm. : width of umbili-
cus 47 mm.,4 height of last volution above the umbilical suture 42 mm., thick-
ness 32 mm. According to our own measurements, at a point where the dia-
meter is 65 mm., the umbihcal width is 21'8 mm., the height of the volution, 
measured above the umbihcal 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 tbe umbilicus is 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 tbe 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 
umbihcal 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 Palacmtographica, Vol. 50, pi. X, figB. 17—20, p. 01. Steuer and Burokhardt suggest Hoplites peror-
natos Re tows ki as tbe form closest related to Hoplites Burckhardti. This view is evidently incorrect, for 
Hoplites perornatus is a form with umbilical and lateral tubercles and long external spines, suggesting a 
closer relationship with Hoplites htzagonus, while Hoplites Burckhardti has neither umbilical nor lateral tuber, 
das and its external margin only bears slight tubercles instead of spineB. 

t Tho umbilical width of the fragment corresponding to a diameter of 120 mm. is only approximately 
determinable; I should put it down as something like 45 mm. at the outside. 
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Throughout the entire shell as far n it i. « 
filiform to ridge-like. 0 n the upper p U o L T T t ^ ^ ™ ^ 
inclination or a slight sigmoid cu'rvatur Some o^th " ^ ^ * ^ 
the majority bifurcate half wav un fl i Z r e m a m u n d i v ided. ^ 

the umbilical wall, a n d either nroWti™ I , g swellings situated on 
S e a t e d , affect . „ the ribs, whetherTingk"or'fcsc^cTkted l i t ^ 
minent on the latter. During the middle J , ' b e i Q g P™-
independent ribs are interested beTw g 6 S •gT°Wth ^ t 0 ^ n 
U V * . intercalated between successive paired ribs. On the bodv 

chamber the forma ion of fascicles becomes obsolete, and the ornament tion ^ " -
sists only of an alternation of simple and forked rib, The th.ckenm, of t b e 

ribs on the umbilical wall is also less pronounced at this stage. Dunn, the 
early and intermediate stages of growth tbe rib-terminations constitute dfrtinct 
small round tubercles on either side of the narrow external furrow With in 
creasing size the furrow grows indistinct and the swollen rib-terminations join 
with one another across the external margin. On internal casts the junction of 
nb-terminations assumes the shape of a very shallow arch; but where the sheU 
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 Shales taken 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 tbe 
peculiar structure of the ventral face and the sharp perisphinctoid ribs Hoplites 
Theodorii occupies a somewhat 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 Theodorii 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 Neocomites 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 Neocomites Theodorii is 
uncertain, but the differences enumerated above are sufficient to establish specific 
distinctness, though with a certain degree of relationship. 

The thread-like form of the ribs and their forward inclination in the upper 
part of the volution recall Hoplites rarefurcatus Pictet; but the latter form lacks 
the rib-bundles as well as the swelhngs of the ribs on the umbihcal wall; the 
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n W „ „.,„, » »a .he upper part o . the v o l u t e - t exhibit th, 

from tbe T i t i a n o f the 

umbilical <»bercles, their sigmoidal ™ r v „ t „ ^ " J ^ , t l i e u m . 

v l t . o n i. P — - * m l ^ The " l u i c a l wall not ao de-
biheal suture. The umbilicus ,s somewhatvsid . t e 

„U,ous. the maxinnim thickness ^ l t g i n . Operas The,. 
cross-section " P T ^ ^ J T X D with tf—ta Opp.1 °P-

Steuer is evidentl) ™ ' c o s e l > d i f l e r 9 specifically from Neo-
Similarly also Ho^es rf. f t a t o i . B . M * P • ^ ^ 

J W « « Oppel sp., s m c t l , B , i r c k h a r d t prob-
W i d e - nor tubercles 0,1 the umbilical wall. a . CI. 
i t l l . . the group of Hoplites (Berriasella) pr,rase«su. True relationship 
^a ib ly elisu with another species of HcplUes which Steuer described under 
•he name of Odontoceras fallax. . 

O n ^ s original specimen of N. Theodorii is from Laptal m Ngan khorsum. 

H O P L I T E S ( N E O C O M I T E S ) I N D I C U S , n . s p . 

(Plat) L X X X I X , fig. 3 a, b ; fig. 4 a, 6. c ; fig. 5 a, b ; fig. 6.) 

This species includes several small and imperfect specimens which, although 
not completely agreeing with one another, are yet distinguished from Neocomites 
Theodorii by certain common characteristics. In contradistinction to the large 
size of Neocomites Theodorii, Neocomites indicus appears to be a form of small 
dimensions, for three of tbe small specimens have 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 157 mm. ; the height of its last volution is 21 nun., 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 a 
volution-height of 26 mm 

The shape of the shell shows no essential 4 difference from that of Neocomites 
Theodorii. In one of the specimens the ventral edge is still narrower, and the 
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 umbilical wall. The 
number of single ribs between each two rib-bundles is one, or at most t w o ; 
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 ribs almost meet at an angle. The rib terminations are obliquely truncate 

I C. Hunkliaidt, Beitnge zur kenntniss der J lira und Kroideformation der Cordillera. Palaionlographica, 
VCL L, 1903, p. 87* pl. X, figB. 21, 22. 
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and only very slightly swollen. In the largest of the body-chamber n p ^ i a ^ 
the fnrrow becomes gradually obliterated and the ribs unite aero* t b e ^ m r p . 
either in an arch or almost at a sharp angle. A third specimen, which other-
wise is quite s ^ l a r , exhibits the same obliquely transverse junction of the rib. 
which gives such a peculiar appearance to Neocomites Theodorii 

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, somewhat obliquely disposed secondarv lobe 
The first lateral lobe has a short and broad trunk, and is moderately ramified. 

Neocomites neocomiensis d'Orb. sp., amongst European species, recalls at 
first sight the present form. A closer inspection, however, reveals differences 
which preclude any very close connection. Tbe ribs of Neocomites neocomiensis 
are distinctly sigmoidal; at first they curve backwards above the middle of tbe 
flanks and it is only above that level that they bend forward, whilst tbe nvxt 
distinctive feature in the disposition of tbe ribs in the present species is their 
persistent forward inclination. Moreover, the external margin is differently con-
structed : whilst the external margin of Neocomites neocomiensis is rather 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 Pavlow1 

under the name of Hoplites amblygonius Neum. et Uhlig, which, however, is not 
identical with the latter species and which therefore we shall designate as Hop-
lites volgensis 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 Neocomites indicus. To all appearance 
tbe relationship is very close. Pavlow states that tbe suture agrees exactly 
with that of Hoplites amblygonius. If that should be the case the relationship 
between Neocomites indicus and Hoplites volgensis would not be so intimate as 
we have supposed; for the suture of Neocomites indicus does not show that pe-
culiarly asymmetrical configuration of the first lateral lobe which is so charac-
teristic of Neocomites amblygonius. Unfortunately Pavlow has not illustrated the 
suture so that we are unable to test his statement. In any case there can be 
no question of specific identity between Hoplites volgensis and Hoplites indicus; 
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 from 
Lochambelkichak, third Stage, and the remaining three from Hundes. ... 

MACROCEPHALITES, Sutner, SIMBIRSKITES, Pavlow, KOSSMATIA, 
n. gen. 

The Macrocephalites group of the Spiti Shales deserves our special attention 
from a stratigraphical as well as from a palaeontological point of view. It is 

1 LesAmmomtidee de U *oae 4 Arpid. acanthicum, Mem. Com. Gi.l, VoL V. 1SS*. p. pL IL % * 
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ill th, more rentab le that this group is so scantily represented in the avail-
.,||,vu,ns Our conclusions must l»e therefore somewhat lacking m tho 

I'-lnW,. deem- of precision, and would be still ...ore uncertain, without the 
" vllent guidance afforded to us by W,.agon's standard work on tho Fauna of 
Ka -hh N'̂ 't only did Waagen ascertain the relationship of thc Callovian forms 
^ U ^ r p h a h t e s v h h those of the Oxfordian, but he was also able to compare 
the members of the Macrocephalites group found in the Spiti Shales with those 
from Kachh, and hence his opinion carries great authority. 

The " Macrocephali," which in conformity with the views then prevalent 
amongst systematic palaeontologists, were included within the limits of thc com-
prehensive* genus Stephanoceras, were divided by Waagen into two groups-the 
Macrtxxphali rcctecostati and the Macrocephali curvicostati. W«th the latter group 
he also united one isolated form, Stephanoceras eucyclum Waagen.1 The Macro-
cephali recti exactly correspond to the genus Macrocephalites as defined by Sutner. 
As to the Macrocephali curvicostati, I firmly believe 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 isolated 
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 Richteri Oppel. For this group 
I propose the new generio name K O S S M A T I A . 

The genus Macrocephalites, that is, the Macrocephali Rectecostati, is represented 
in the Fauna of the Spiti Shales by only three badly preserved and incompletely 
known species—Macrocephalites cf. Maya Sowerby sp., M. Waageni n. sp. and 
M. Kitchini n. sp. 

The ornamentation, especially in the two latter species, so strongly recalls 
that of Ammonites macrocephalus that one easily realises why F. Stoliczka2 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 Bpecies, 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 

l J anode Cephalopoda of Cutch, pp. 107 and 108. 
* Jfew. GtoL Survey of India, Calcutta, 1866, Vol V, p. 95. 
» It is well known that in many Ammonoids the septa are radially disposed, as for instance in PhyHo-

« rw . Ariuno and many others. The terminations of the saddle are, in this case, disposed approxi-
mately akmg a radius. In other groups, the septa are radially disposed only as far as the first 
lateral even slightly obliqne forward while from the first lateral saddle to the umbilical suture 
t h * b e c o m e - t e t r o d e , and lags behind the radius, constituting a "pendent lobe" (herabhangende 
Uben). A. Pavlow apphee the term " inverselobate » (from P. inverselobatu» Neum-Uhlig) to this type of wtvn, ° 
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stage. Tho stratigruphical position of these form. « n i ,• 
eluding chapter of this Memoir. ^ ^ " " " 

The species of Macracephaliles from the Kniti uv, , , 
relationship with any of those hitherf, V , ^ " x h i h i t 

chai l lcs " of the Jura" M o u n W ' " ^ i t t " T t " T " ' T ™ » * 
Czenstochau.2 Even amongst the J , - , y p e 8 " f t h c Oxfordian Fauna of 
there are none that b e a ' a n y s t r * i ^ l Z ^ ^ ^ * * ^ 

It is not possible, howeTer ^ I ^ 0 ^ ° ^ ^ 
worthy conclusions, not only L r e ™ n " " ° f as the basis of t r u * -

the Spit, Shales, but also because Z j l l l ^ ^ ^ 
pletely known. Jurass.cs of East Africa are very incom-

Waagen's group of MacrocepMi curvicostati is characterised by nbfl whl ,h 

are deflected forward on the external margin where they f o r m n a te^riy 

T b I c o n s i 8 t s o f a n u m b e r o f 8Pec ie8 ' o f 

of Bathonian and Callovian age, while the remainder belong to the Oxfordian. 
A more detailed examination leads to the conclusion that MacrocephalUes dimerus 
Waagen sp., M. subcompressus Waagen, M. rmgnumbUicatus Waagen sp and 
M. sublrapezmus Waagen sp. are closely connected with the MacrocepMi rede-
costati, and that, in these four species, the characteristic features of the Macroce-
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 curvicostati from the Jurassics of Kachh and the Spiti Shales. 

Thus amongst some of the Lower Cretaceous forms of Simbirskiies 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-
skiies from the Spiti Shales such as S. Koeneni the ventral face is tapering and 
cuneate, while in others, such as Simbirskiies n. sp. ind., the secondarv ribs are 
numerous and the main ribs thickened. 

1 Tornquist, Oxford-Macrocephaliten, Abh. Sehtceizer Palaontol. GcselUchaft, XXI , 1894. Tonqna* 
in this Memoir identifies a Macrocephalitea of the "Terrain 4 chailles" with M. opi* Sow. from Kachh. 
This identification does not seem to rest on secure foundations. 

2 Beitr. zur Palaontologie und Oeologie Oesterrich-XJngarM, Vol. V. 
3 Tornquist, Fragmente einer Oxford-Fauna von Mtaru, Hamburg, 1893, in JaMuek itr Bmmbmt^i*-

<hen Wissenschaftlichen Anatalten, X, part 2. 
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.owewhat mow pronounced .penalisation of the Lower Cretaceous 
tptU* of Simbirtkile* is only what one would expect considering their geolo-
pwalir vounger age. 

Our hypothecs of a clow relationship between tho Macrocephali curvtcostati 
aad SimbtrskUm might be readily tested by a comparison of the suture-lines 
of tbe two group.. Unfortunately amongst the available Spiti Shales specimens 
the suture, are not preserved and Waagen was unable to figure the sutures of 
•ay of the Kachh specimens. He declared, however, that amongst the Macro-
t*phaU eurricostati the line of auxiliary lobes is distinctly deflected forward. This 
I . a peculiarity which OCCUR in many, though not all the Lower Cretaceous 
form, of Simbirskites. We may therefore rightly conjecture that the suture 
exhibits the same agreement as the Bhape and ornamentation. 

Hence we have evidently to deal with a continual developmental series 
which, starting from the older Callovian Macrocephali curvicostati, led to the geo-
logically younger Oxfordian M. curvicostati and from these to tho Simbirskites 
of the Lower Cretaceous ; the question then arises as to the exact point where 
a generic division-line is to be drawn. It is not difficult to recognise that the 
geologically older Macrocephali curvicostati of Waagen are closely connected with 
the Macrocephali rectecostati, as has already been stated. Equally close are thc 
relations of the geologically younger M. curvicostati with Simbirskites. But it is 
ponible to draw a distinct boundary line on one side of which we place the 
geologically younger M. curvicostati together with Simbirskites, leaving on the 
other side the geologically older Macrocephali curvicostati together with the 
Macrocephali rectecostati. The younger Macrocephali curvicostati of Waagen al-
ready exhibit with perfect distinctness the characteristic mutational tendencies 
of Simbirskites and we are therefore justified in uniting the geologically younger 
Macrocephali curvicostati with Simbirskites. Future discoveries may, perhaps lead 
to the necessity of separating the geologically younger Macrocephali curvicostati 
as a 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. 

„. ^ h M s u b d i v i d o d ">« «™us S i m f e i i t e l n t 0 t h e a e c t i „ . 

otpau/nISM Gray sp., S. Koenen, N »„ «• IT , -. P 0 thls 8 e n u s : S' 
M o a * . « .be gx'oup ' o f t b ^ W a S " " ^ i D d " " U o l ^ 

SimhukiUs, at is welt known, is one nf tl,. * 
" boreal" (Rnsrian-North o « , T t h e 

appearance in the Indian Province and T i n T • C r e t " » ° u B . » » : 

palvogeographical f a c t w t h ^ T ^ t Y ^ T ? ' 
chapter to this monograph. discussed in the concluding 

1 u Vol. XVI, p. 66. 
* K m k Helgoland*, Abhandl. M. OueUtchaH der w l , P- W. ^ UtstUKhafl der Wusenschaften ,„ Gtuingen, Neue Folge, Vol. II.. 
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Amm°niU' trnUlStTuUu' <*»7 Ammm+. <W-
Zittel with Stepltanoceraa eucydum Waagen, the uoUted type of the MmmmZmk 
curvicostati, may not, at fir*t sight, appear HO well funded »> the ^ g a J T d 
Simbirskites with the Macrocephali curvicosUUi. AmnumiU. Richie ,nd Amm. 
tenuistriatus have hitherto been accepted as genuine form* of Perisphmete* • b*t 
it must be lemcmbcred that they occupy a perfectly UoUted portion ' TW 
ribs cross tho external margin in tbe shape of an anteriorly convex aich a* . . 
Simbirskites. It is true that in several species the point* of ramification ,r« 
situated above the middle of the volutions, but in other specie®, mrh T j n n o m 

ties Richteri vnr. hmgifurcata and in Ammonites lenuistrialus, they lie hali way 
up tho volutions. Although the ribs of /1mm. tenuistriatus are much finer than 
those of Simbirskites, in Amm. desmidoptychus they are quite as prominent as 
in typical form of that genus. The important but unfortunately very pooriy 
preserved specimen represented in plate XCI, fig. 2, cleaily ehowp the manner in 
which, all along the flanks of the volutions, the ribs tend to assume the shape 
of posteriorly convex arches. The same tendency is exhibited, although in a 
lesser degree, by Ammonites tenuistriatus. The same feature is more ptonoonced 
in Stephanoceras eucyclum Waagen ; it is also shown by many species of Macro-
cephalites and still more so amoDgst 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-
ites Richteri and Ammonites tenuistriatus originates from .4mm. eucydus and hence 
from the Macrocephalites stock. A. F. Blanford had already arrived at a similar 
conclusion, by stating his 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 DOW available we must be content to point out the most plausi-
ble point of origin of this remarkable group. The developmental tendaxaei 
of this group diverge so widely from those of Simbirskites and Macrocepkaliln 
that we are driven to establish for it a new generic name, K O S S M A T M . 

Q" Kossmatia n. gen. includes very flat, disc-shaped, rather narrowly umbih-
cated ammonites with a narrow, rounded, more rarely slightly flattened external 
margin, and a rounded umbilical wall. On the upper part of the whorls the 
ribs break up into two to three or even four subsidiary branches, which maj 
become associated with intercalary ribs. If more than two subsidiary ribs ai« 
present, they originate at different heights in the same manner as in Simbir-
skites. All the ribs assume a decided anterior inclination on the upper part 
of the whorls and constitute an anteriorly convex arch on traversing the external 
margin. In many forms the ribs along tbe entire length of the flanks form 
posteriorly convex arches; in 'otheisj they exhibit a shallow auteriorly convex 
curvature in the middle region of the flanks. The suture-lines are known only 
in the case of Kossmatia desmidoptycha and K. Richteri. The auxiliary lobai 
are not anteriorly deflected as in Simbirskites, nor are they strongly retro-
grade. 
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follow imr f«'W *vw\v* « 8 members of . .-ah oulv mention tho Mioftiiifr. i 

|k.W WHV ' 'I'"" '.* 

o,.p.i .p.' u ( r o m I h n J u r n s s i r „ , K„c|ll,_ K 

* Z ' Z ^ T k J ^ Z especially A", « b i « t . cer,„i„ re 
upwies VI n r e;npp however, they do not exhibit 

tew ol tbe Tib* b relationship. Tho pr.mitn e forms 
.^.olv to convergence and not to an) i>lBV . ., . » . • 
T W J o cln^tituting the genera Blanford,a and Verruga also bear a certain 
ol H^l>t<> ouetituting * B t r t f l o m other characters, the 
suiH'rticial resemblance to Kossmattn. lint, opait . . . < . 
d X L t constitution of the external margin, precludes any possible confusion 
between Koumatia and either of these groups. 

We might perhaps point out that the hitherto isolated small genus SJesUes 
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 SUesites are anteriorly deflected 
in the same manner as those of Simbirskites. But there is no complete generic 
agreement; for SUesites is distinguiehed by the presence of deep constrictions, 
which are altogether wanting in Kossmatia. It is quite conceivable that the 
remarkable genus SUesites constitutes a later development of Kossmatia, perhaps 
itB final offshoot. 

The unexpected discovery of a continuous connection from Macrocephalites 
to Simbirshtes and Kossmatia, perhaps even to Silesites, which has resulted from 
a study of the material at our disposition, seems at first sight [to offer a striking 
confirmation of the views of those palaeontologists who, like ̂  Tornquist,2 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 
between the recticostati and certain forms of Holcostephanus from the Upper Juras-
sics. Now that we have been able to demonstrate fairly clearly the connection 
between the curvicostati and the genus Simbirskites, which, on its side, is not improbably 
related to Poiyptychites and Craspedites, we feel all the more ready to admit the 
bkelihood of Holcostephanus being derived from the recticostati. Here, however, 
we still lack the conclusive evidence of connecting links; but it is possible that 
theae may be supplied by future discoveries in the Indo-African Province so 
rich in forma of Macrocephalites. 

i Whether u j of the species described by Castillo and Aguilera, such as Perisphinctes alamiiotnsisr 
U, tikis group, as amumed by Ekmiradzki, cannot te decided owing to the incompleteness 

e w r a i i o m . Neither is h certain, in the absence of the ventral face, whether Burckhardt's Peri 
t o MrfnotM fro® Holiac* Colgados, Argentina, is in any way connected. 

t Oitortfawna TOO Mtam, foe. cit., p. 10. 

of the 
Perisphinctes 
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M A C R O C E P H A L I T E S . 8 u W » 

M A C U O C E I ' H A L I T E S cf. M A Y A . Sowerby «p. 

(Plate L X X V I I , fig. 4 a-c.) 

A ' " T U ' J / T " T * : 0 a U " V ' e a l « * VoL V. p 710 pj 01 fe * 

~ I- <"<" G«>) •• W A * . of Btnyal, XXXJI , I * , . p. pi. I , lig. (J, (Ja_ 

Am^niUs^ephalus.F.HM.: Mem. Oeol. Survey o / / « K . . V o l . V.CJnrtU. 18fl«.P.»6. 

Dimensions :— 
Diameter . . . . 
Width of umbilicus . 
Height of volution • . . . . 18 " 
Maximum thickness 

It is not so much my own personal conviction as the great authority of 
Waagon which has induced me to mention Ihe 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 or any other 

1 There is a specimen of Macrdcephalites collected by A. v. Krafft bearing the label "Term 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 Macrocephalites foims ficm 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, Stephanoceras coronali 
Brug., a species also characteristic of the Kelloway." The Specimen figured in PI. LXXVII, fig. 5 *—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 Amm. 

Nevertheless as it has been figured here, I take the present opportunity of recording the foDowirg 
remarks on the subject of this interesting fossil. 

The specimen Macrccephalites sp. ind. (PI. LXXVII , fig. 5 a—c), which cannot be specifically 
determined with certainty, is immature, its diameter being about 26 mm. with a maximum thickness of 
15-8 mm. Owing to its small size and the absence of the suture it is even doubtful whether it repie-
sents a Stephanoceras from the Lower Oolite or Eathonian or else a genuine Macrocephalites, though the 
latter is more probable. 

The wide umbilicus and the round, depressed cross-section of the volution strongly recall the small 
specimen of MacrocephaVus elephantinus, Sew., which Waagen has figured in his description of the Jurassic 
Cephalopoda from Cutch, PI. 32, fig. 4 a-c. It cannot, however, be directly identified with this specks, 
because M. elephantinus frequently exhibits trktotcircus ribs, while in the Himalayan specimen they are 
only dichotomous. A still more closely related form is perhaps M. lameUosus, Sow. sp. (Waagen, loc. <-,(_ 
PI. 33, fig 1 p. 122; Bukowski, Jufa von Czenstochau p. 125, PI. XXVI, fig. 19), from the Mat, -
cephaliies horizon ; for this species has predominantly dichotomous ribs and a rather wide umbilicus. Tlie rib. 
of M. Tdmellotvs are remarkably sharp, which is not the case with the Himalayan specimen. Bat U * 
possible that the greater delicacy of the ribs bears some connection to the smaller sae of the specula . 
The specimen is the condition of an internal cast, the rock consisting of a grc^ limestone which r t a ^ o * 

.small ferruginous oolites. 
Locality.—Tera Gadh. v 
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k ^ W i f c r U . »«v wittily comparing the aprimnui with Waag,n«. 
^ th, i m ^ o n that the .deatity not coalpit. 

U . f l^ne^ a * ob«rv«l in the umbilical wall ol the Himalayan 
wbKh u lower lhan that ol the ty,* of M. Mayo, while the inner 

Zrt oi tho whurU u u»«r* drprwd. IMherww* the agreement IH quite rati* 
Z u * r Although «be .uturf-lun. u. not distinctly preserved, yet one can very 
-Wurlv drt^t the anterior deflection ol the miture-line from the first Literal saddle to 

umbihmn which characteristic of the Oxfordian types of the Macro-
|n j / . J/ajo the ribs arc slightly convex anteriorly on the veutral face. 

TV daeomv of larger specimens must be awaited in order to decide whether 
Ume is complete specific identity with M. Maya or only a close relationship. 

According to W. Waagen M. M«y<i is the geologically youngest represent, 
atir* of the Macrocrphait rrctecirtutt found in the Jurassics of Kachh where it 
occurs in the Dhoaa Oolite and Kuntkote Sandstone. 

The Himalayan specimens were found in the Spiti Valley and according 
10 K. Stolicika in the lowest beds of the shales." 

/ M A C R O O I P H A L I T K S W A A O E N I . n . s p . 

(Plate LXXVII. figs. 1, 2 a,b, 3 o - 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 or account of the great importance of the genus Macro-
tepkaliUs in any attempt at a BtratigTaphical correlation of the Spiti Shales. 

The beet 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 iB 30 nun., the width of the umbilicus 6 mm., the height 
of the volution 20 mm., and maximum thickness 17'6 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 & being restored and therefore not 
reliable. 

The cross-section of the volution is tall-trapezoidal; the maximum thickness 
occurs at the zone of transition from the flat, somewhat rounded flanks into 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; 
it seems that with increasing size the cross-section gradually tended to assume a 
•light 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. 

On the umbilical wall the ribs form an arch whose convexity faces back-
wani. and they turn forward at about half the height of the flanks. Every 
main-nb give* off two branch-ribs, to which is added an intercalated rib. Con-
«T»ently on the upper part of the flanks there are three secondary ribs to every 
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m . i n . r i b T h r r i h . , r u « t h , ventral Uce without f o r i ™ . ( , m i w t T W 

number of ntam-nU on the hurt volution in 28 u, J T V tU J L JT 
2. it w xoniewhat greater. ' D th* * * 

The sutures are not known in delail. but we have ij . _ 
that they are decide^ deflected forward on 2 ^ 

MacrocephalUet Haa^em U distingmshed from the clo*ly 
Sowerby sp.. espeaully by the ,maller number of secondarv „bs snd the £ 
pronounced curvature of the rib. on the external margin; from 1/. M a c r ^ Z 
it differs by the stronger development of the ribs on tbe low. p o r Z T £ 
flanks and by the anterior deflection of the suture line. 

The specimen, fig. 3, is, according to the attached label, from the tot. Valkr 
Stoliczka remarks that all the specimens were collected near Gieumal in Sniti/ 

' ' 7 

M A C R O C E P H A L I T E S R I T C H I E I , n . s p . 

(Plate LXXVII, fig. 6 a-d.) 
This species also admits only of an incomplete diagnosis. It differs from 

M. Waageni chiefly by its thicker and lower volutions. The external margin » 
broader, the 3teep umbilical wall higher. The diameter is about 37 5 mm., the 
umbilical width 7 mm., the volution-height 18"5 mm. The ornamentation generalh-
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 i6 not so evi-
dent as might be desired on the drawing ol the suture, fig. 6 d, plate LXXVII. 
the artist having omitted to add a line representing the projection of the radius. 

M. Kitchini is certainly specifically distinct from M. Waageni, as is evident 
from the very different outline of the cross-section. Fresh discoveries most be 
awaited 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. 

Locality.—Gieumal. > -v • 
SIMBIRSKITES, A. Pavlow. 

S I M B I R S K I T E S N E P A U L E N S I S , Gray sp. 
(Plate XLV A, fig. 1 a—c.) 

Ammonites nepaulensis, E. Gray: Illustrations to Indian Zoology. Vol. 1,1830-32, pL 100, figs. 1,8. 
Ammonites nepaulensis, H. F. Blanfo.d, Salter and Blanford: Paleontology of .Niti, 1865, pL XIV, 

fig 1 o, 6 (non Blanford, 1863). 
StephanocerasnepavUnse, W. Waagen: Cephalopoda from Kutch, Palcontologi* Indiea, Ser. IX, Yoi. I. 

p. 136, pi. XXXV, figs. 2, 3. 

Himalaya, Oeoleg. Magazine, Dec. V, Vol. 1,1A04, p. 6. 

The ficures of Amm. nepuhrsis from the Spiti Shales hitherto published 
are too imperfect to give a correct idea of this important species. It has therefore 



HIMALAYAN FOSSILS. . i . 
fiom tho original specimen depicted by Blanford in plat. 14, fig. , 

7 L V M ^ u A ^ y of Niti." tlu> only ono of tho extant or.gi.ml specimens of 
I to obtain a plaster-cast. 

i r l , „ . to 0 C Oirk's measurements tho dimensions of this specimen 
, [ X L * * - Pwinfler PJ1 mm.. height of outer whorl f,> mm., height of outer 

ahow preceding 3 S m m . , thickness of outer whorl 48 mm., width of 

unibdicu* mm. 
The .hell i. somewhat inflated, with ft rather narrow umbilicus. Tho cross-

^t<oni< ^Proximately oval, the greatest breadth occurring at about half tho height 
of the volutions. From this level the cross-section tapers in both directions, the 
Urease in thickness being more gradual inwards than outwards, in consequence 
of which the shell is slightly cunente towards the external margin. Tho external 
portion is stronglv convex and proportionately narrow; the umbilical wall has 
. steep slope and"is clearly marked off from the convex flanks. 

The ribs originate as fine striae on the umbilical wall and become slightly 
thickened as thev pass on to the flanks. On the flanks they curve first backwards and 
t h e n s l i g h t l y f o r w a r d , constituting strong, straight ridges up to half the height of the 
volution. At this level they reach their maximum thickness and break up into 
secondary ribs. One subsidiary rib branches off at half the height of the volution, 
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 is 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. tit.). 
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 
(Palaeontology 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 
that the two specimens belong to the same species. Gray's type-specimen depicted 
in 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-ribs (34 in our specimen, 29 in Waagen's) and the scarcity of the 
tnchotomous ribs. Moreover, the external margin of our specimen is some-
what narrower, the umbilicus somewhat smaller, the cross-section narrower and 



S I M B I R S K I T E S . Z73 
moro decidedly tapering toward, tho cxl.rn.l „ , 
Waagcn'a Hpecimen from tlie Jurrannic of Kachh ^mwTl ^ " 
different from 8. n ^ U c n n , M, howv " W a Z ' 7 ' 
from a direct , ompari.on of tho K u-lili f I ^ " Wa* " 
Shales, w , cannot but abide l v ft ^ , t m 

forms even ,f distinct must be t e ^ c W ^ C . ' A ^ 

Kachh ( J p ^ l T i . - T o ^ r ^ S M d S t " " e " ^ <" 
The exact locality ol' tho ficnir«rl ^ • 

Blanford in .us W ^ ^ ' ™ " b>' * 
According to W. Waagen, & n e p a u l c m i s i s „ ^ 

species m the Sp,t, Shales n, the Himalaya, and occurs there very likely toother 
wth | Macr'icepiUiles\ Uaya ic the lower region of the shale " 6 

SIMBIRSKITES K O E N E N I , n . s p . 

(Plate X L V , fig. l a—c.) 

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 62'4 mm., the maximum thickness 
measured over the rib 41 Trim, The specimen is actually somewhat larger j 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 characteristic 
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 ribs from opposite sides of the shell coalesce across thc external 
margin in the form of a convex arch strongly deflected forward. 

The foremost unfigured portion of the body-whorl exhibits certain changes 

in the ornamentation: the secondary ribs become somewhat more numerous, 
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i l t h |h„ n^n.rib.. become somewhat attenuated. If wo correctly in-
n.4. I ^ l h e c . . «* ()ocoived by it* state of preservation, 

r ^ ^ r ^ ^ ^ ^ a c b a , . , becoming considerably contracted behind 

n l chambered nucleus and suture are unfortunately unknown 
J L . . the above described fragment of a body-chambo, wc have had access to 

Z of bodv-whorl. preserve in tho Schlag.ntweit Collection at 
nu»rv fragments of thMtv-wnorw t>iwti"> . iU • 
W h O n e of these doe, not exhibit any special teature worth ment.orung, 
but the other is distinguished by the absence of the third secondary nb and the 
nreseiuv of an unbranched main-rib. It possibly represents a distinct species, 
whKh. however, would be closely related to SMrskUes koenen, 

A glance at the figure will convince the reader of the close relationship between 
the present species and Simbirskites nepaulensis. S. Koeneni is not so densely 
ribbed -• thus is whv the junction of the third secondary rib with the main-rib 
i, uot 'so distinctly marked as in S. nepaulensis. In the case of S. Koenem, 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. is 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 I 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 Irom the Tithonian of Rodeo 
vie jo in Argentina described by Behrendsen1 under the name of Hoplites pro-
tractus is not unlike the Himalayan species. The Argentine fossil differs in its 
general appearance from the typical members 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 Simbirskites is by no means improb-
able. At any rate, its coarse ribs, wide umbilicus, and low volutions preclude 
its identification with S. Koenem. 

The nearest Indian relative of S. Koeneni, S. fissus, occurs according to 
Waagen in the Dhosa Oolite and the Kantkot Sandstone (Lower and Upper 
Oxfordian). 

The figured specimen of Simbirskites Koeneni was found between Ting Jung La 
and Chota Hoti (Coll. Griesbach). The two fragments in the Schlagintweit Col-
lection are from Laptal, Ngari Khorsum. One of these fragments is full of 
heieninites, and consequently was probably derived from the lowest zone of the 
Spiti Shales, in which belemnites abound. 

1 Zeitachrift der deutach. geol. Geaellsohaft, 1894, p. 401. 
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S ' M I H K H K I T K H , n . SP. i n d . 

(I'lrite LXXXI, fig. la. b.) 

It iB to be regretted that this specics i„ represented only by small internal 
e s t consisting of hmonite ; in consequence of its poor state of prestation th. 
diagnosis lacks the precision desirable. This form is evidently closely allied to 
Simbirskites discofalcatus Lahusen and S. PhiUipsi (Roemer) Neumayr-Uhlig» so 
that those who adhere to a wider conception of species mav feel inclined to unit* 
the Himalayan form with one of those species, especially S. discofalcatus. I prefer, 
however, to refrain from adopting this course, not only because the suture of the 
Indian species is not known, but also because its ribs arc 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 S. 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, howeveT, 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, 11. gen. 

K O S S M A T I A T E N U I S T R I A T A , Gray sp. 

(Plate XCI, fig. 3 a, b.) 
Ammonites lenuistriatus, Gray: Hardwicke's Illustrations to Indian Zoology, I. 1830-1832, pL C, 

Ammoni^'lenuistriatus. Gray: H. F. Blanford in J. W. Salter and K F. Blanford. ^ ^ 
Niti, 1865, pi. XV, fig. 2 a-c (non pl. XIV, fig. 2) ; non H. F. Blanford. 1863. 

Perisphinctes lenuistriatus (Gray): SiemiradzM,Monographie d. Gatt. Perisphinctes, Palaeontogrepk**, 
45, Stuttgart, 1898-1899, pl. XXI , fig. 20, p. 204. . „ , . . . .. 

Ammonites lenuistriatus. Gray, in G. C. Crick, Jur. Amm. from Ind* Proceedings Malawi 

Ammon ^ ^ ^ p 2 j J 8 . in the Strachey Collection from the Himalaya: Geolo-

gical Magazine, Deo. V, Vol. I, 1904, p. 7. 

In the " Palaeontology of Niti " H. F. Blanford expressed the opinion that 
the present form is only a variety of Amm. nepaulensis. Although our present 
conception of a variety is much narrower than at the time of our distmgmshed 
predecessor, yet we must admit with him that the relationship of the present 
species to Lm. nepaulensis is of the closest character. In any case H. F. 

. As regards these ^ e s , the J , • 
de la Russie et sa faune (p. 78, pl. VI. fig. 1 . v i i , ng. h 

(p. 28). 
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BkntoixIN Views r u l i n g the relationship of .-fmm. tenuistriatus are more 
rorrwt than tin wo of Stoliczka, who place,! thin species next to Amm. Salnneanus 
T V n a t i o n p r o p y l bv Blanford is also better inspired than that suggested by 
SifuurutUki who united Amm. tenuistriatus with the cycle of Pertsp/nncle, p/anula 

pU^i it together with the latter in the subgenus Atawxxms Fontannes. 
It i* true that the ribs are much finer and more crowded than in S. nepaulensis 

tJrav or S. eueycius Waag.. but their course, their retrograde curvature along the 
junction of the lateral and umbilical regions, and their pronounced anterior deflec-
tion or the upper part of the flanks and on the external region remind us forcibly 
of the structural features of Simbirskites. Individual ribs remain single, but the 
majority of them ate bifurcate. Trichotomous ribs occur in the small specimen 
reprceented on plate. 01. fig. 3. On the external margin the ribs form an anteriorly 
convex arch strongly 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 lather decidedly 
towards the flanks. The cross-section has the shape of an elongated ellipse; the 
suture is 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 " Palaeontology 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 monograph. 
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 aBpect 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 Steuer1 or Perisphinctes 
permidticostatum (Steuer) Burckhardt.' According to Steuer, the ribs on the ex-
ternal margin of the inner volutions are interrupted, and this feature would 
preclude any close relationship with the Indian species. 

K O S S M A T I A , n . s p . i n d . 

(Plate XCI, fig. 2 a, c.) 

'""""v. m ^ X Z isoal' Blftnf0r£1, '/0Urn- CalcUtU ' 1863' VoL X X X I 1 ' 

the 1 1 T t V 3 F e p r e 8 e n t e d h-v a n external cast of the chambeud nucleus, 
the body-whorl bemg preserved as a very incomplete internal cart, but a satis-

XXVII. fig. 4. d e l a C o r d l l l * r e Argentine-Chilienne. La Plata. lfiCd, p. 47, pi. 

J-x.nad Krrido der KordiHere. Palaeontographica, Vol. £0, p. « , . 
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factory diagnosis i8 unfortunately out of question ^ U 
from creating a new specific name. * ^ ' h W 

The ornamentation closely resembles that of K. Unuutr^o The rib. 
somewhat les, crowded ; unbranched ribs are much fewer. M o r e l r th, 
convexity of the ribs along the flank, is somewhat more M n l ' l T T 
tenuistrviUt. The differences in the shape of the shell T r l \ l * 
she., of . , flp. ^ h a 8 a m j h ^ 

umbilicus 3 mm the height of volution 23 mm., to a thickness of .bout 
^ mm J he drferences ,n the dimensions are e o great that it is impossible to 
bv H. R S i r ; P e C , e e W i t h ^ ^ 38 although hesitating, 

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 Aptychxu. In 
reality the supposed Aptychus is a Nucula. 

The exact locality is unknown. 

K O S S M A T I A D E S M I D O P T V C H A , n . s p . 

(Plate XLVII, 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 height 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 ribs on the innermost distinctly recognisable volution is 25; it is 38 on the 
next whorl, the following carrying 52, while the last volution, which partly belongs 
to the body-chamber, has at least 70 densely crowded ribs. On the la?t whorl 
the ribs are moderately deflected forward up to half theii height, beyond which 
thev break up into fascicles of fine secondary ribs and assume a slight retrograde 
curvature, bending once more decidedly forward close to the external margin. 
Each main-rib gives rise to a bundle of 2 to 4 secondary ribs, besides which 
single intercalary ribs are inserted along the external margin. On the body-
whorl theie are 36 short secondary ribs to every ten main-ribs. On the external 
margin, the ribs form an anteriorly convex arch which is reduced or even inter-
rupted along the middle line. 
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„ KUDewhot k » r r than th. . .ton, .] lob.; ,u, rank 
J Z . ^ T . — • branch l«n< nam.w. t * uuu* pnnnpal lateral 

. J T L k n than the outer on,. The second Uteral lobe » much 
- d .« » -mrcelv or not at all obliquely disposed. It u only 

a^TlM aiutliarv' W>b* that the suture commence., to exlnb.t a slight — Mtrfcutf aiuuianr loo* torn* • " " t . ° 
^ T J j L v The -addle* «r* fa.rlv broad; the inner segment of the 

. " U l . « «W»vid«l adventitious inflations by an elongated. 

0114 I,LATE XCI KEM>RAL!Y **T FAIR,V WEL1 

^ J Z 1*presented in tig. 2. plate XLVII. In the latter uistance 
d T - u n riuJT«eiaU>- prominent on the middle portion of the flanks so that 
T m "to trace their passage into rib-bundles. The specimen 
d-srtedtTti* 4 of plate XCI stands somewhat apart; for here the main-ribs 

wider spaced. and the subsiding ribs somewhat more strongly devel-
. J ^ d^roven- of more perfect specimens may perhaps reveal additional 

i L r t i c characters* necessitating the creation of a separate species. Judged 
iron* pk*tet-cast, the specimen figured by H. F. Blanford as Ammonites tenuis-
tnmhu Gtay (?) in plate 14. fig. 2, of the 14 Palaeontology of Niti " is perhaps 
spccifiraUv identical with the form just now referred to. The fragment in ques-
t s » indifferently preserved. In any case it stands nearer to Kossmatia jiiMidnjJyrfcn than to K. tenuistriata. 

Kossmatia desmidoptycko is very closely related to a form from the Tithonian 
of Stramberg, which Zittel has united with Amm. Richteri and figured under that name. 
Unfortuntelv this form1 is only represented by a fragment; better specimens would 
probably reveal its specific distinctness from Amm. Richteri. In the Stramberg form, 
too, the Bain-ribs are very densely crowded and break up into bundles of 2 to 4 fine 
•ectadary ribs an the outer region of the flanks. The resemblance to Kossmatia 
desmudopiyeka is so 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 
fiaaka is more strongly inclined and less distinctly marked off from the external margin 
than in the Indian species. In any case the relationship is very close. 

Ccmpartd with Kossmatia trnuistriata, K. desmidoptycha is distinguished by 
its much stronger main-iits, breaking up into several branches, while K. tenuis-
thala exhibits nothing but dichotomous and even undivided ribs. Moreover, in 
the case of K. desmidoptycha, the ribs exhibit a slight f01 ward convexity on the 
•addle region of the flanks, which is not observed in K. tenuistriata. Finally the 
T t k x w at K. desmidoptycha are somewhat thicker, while their external and lateral 
repeat are somewhat more flattened. 

K. damtdoftytba is represented by 4 specimens. The one figured on plate 
XLVII, fig. 2, is from Lochambelkichak, Middle Stage, the others are from Kuti, 

and Middle Spiti Shales (ColL von Krafft and F. H. Smith). 
, ffchichton, p. 108, pi. 20, fig* non figa. 9,11. 12. > 2M. Tmm* 
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P K R I S P H I N C T E S , Waagen. 

As is well known, it is verv diflfi 1* 
natural arrangement ol th, /or™ " T " 
wider sense of the term. P. "" « e n u » ^ V * ™ * " in the 

. che .ueo l e^ i f i e . t i on . e reUd d Z J w . : / r ^ ' T 1 * - P - — 
attempts have been made to evolve ''•»« ' o " - * ™ " 
of th, chaotic erowd of f o r i d e t J e d b" f ^ " " " l ' 

f „ « • aesignated by the group name of " Planulati " • yet 

,n ap.te of Ml eflorta .t e a n n o t b e a a i d t ^ t t h e r e a ^ l arrived at ar w h l y 
satisfactory. Undoubted^, however, considerable progres. has been made in L 
far as certam group, have been more sharply defined and in certain mstaneea 
characterised as subgenera. 

Several of the well circumscribed groupe which Neumayr had included in his 
comprehensive genus Perisphinctes have now been separated as independent genera, 
for instance ProplanvlUes Teiss., Virgatites Pavlow, Craspedites Pavlow, Pictonia 
Bayle. Subsequently the genus Perisphinctes which had thereby been rendered 
somewhat more homogeneous was subdivided by Siemiradzki* into five subgenera : 
Ataxioceras Fontannes, Chofjatm Siemir., Grossouvria Siemir., Biplices v. Sutner, 
Perisphinctes sensu stricto, and Procerites Siemir. To these, Hyatt6 added the 
genera Lithacoceras (type: Ammonites vlmensis Oppel) and Siemiradzkia (type: 
Ammonites Bakeriae d'Orb.6). 

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 , o f 
the fauna of the Spiti Shales. W e have already considered one form, Ammonites 

tenuistriatus, which hitherto has been unhesitatingly accepted as a genuine Peris-

phinctes, but which is, nevertheless, derived from the genus Macrocephalites or more 

exactlv Simbirskites from which it cannot have originated earlier than the period 

of the Middle M a l m ; consequently it cannot have originated from the same stock 

as Grossouvria 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 palaeontologist 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 Kntch. Palaontol. Indica, Ser. IX, Vol. I, p. 143. 
2 Acanthicus Sohichten, p. 170. 
a Jurabildungen Zwischen Regensburg und Passau. 
* Monographie der Gattung Perisphinctes. Palaeontographiea, Vol. 46, p. 76. 
6 Zittel-Eastman, Textbook of Paleontology, London, 1900, p. 681. 
• Hyatt connects Siemiradzkia (Amm. Bakeriae d'Orbigny. Pal. Franaise, Jur. I, PL 149, fig. 1. - o . 

pl. 148) with Aspidcceras, which does not seem correct: Ammonites Bakeriae is related to ^ 
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T V »**•«»« n*«i*n»|>h » I M 1 , 1 * F U L 1 IIM.NL of this difficult 
Md u»k. All w» mn do is to foUow tip, <"> f*r a* possible, those groups 
•ha-fr " H»rt ,n Ftauna of Spiti. 

A . -The GROSSOUVRIA (jnuip. 

We shall commence .mr investigation with two forms which belong to tho 
jMtt* Gros*mrr*r that is to the well-known group of Prrixphincies nuriger and 
I\fupkuu4ra cMnwuto. Neumayr thought that he could trace back this group 
to PtTtifkmel** Martmsi from the Lower Oolite ; but subsequently Grossouvre 
recognised that, instead of being related to Amm. cnrricosto, this species 
ts connected with the group of the l*roctr%. This viow has also been adopted 
br Siemiradzki.' The Gmawurrut stock has therefore no connection with 
/». Murlmst. but makes its appearance suddenly. It is to be hoped that fresh 
hods will clear up the mystery of its derivation anil indicate its origin. 

Under the name of Grossouvria, J. von Siemiradzki has classified a consider-
able number of forms, including, amongst others, the group of Amm. Sabineanus 
Oppel. We have found it necessaiy to separate the ijtibiiieomis group which we 
have raised to the rank of a genus under the name of Pnraboliceras, because, 
although allied to Grossouvria, it is very distinct from the geologically older types 
of this gtnua. Perhaps Siemiradzki has also included some other foreign elements 
in his genus Grossouvria. There is only one species from the Spiti Shales belong-
ing to the genu:* Grossouvria, and as this genus has been sufficiently well described 
in previous publications, a revision is superfluous. Tin the following pages we 
shall content ourselves, therefore, with a detailed diagnosis of the genus Parabo-
lieeras, 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." Parabolas 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. 
Teissevre1 who made a special study of this feature, and came to the con-
clusion that they should be regarded as the remnants of former oral margins. 
In accordance with the views prevailing at the time when he wrote, Teisseyre 
looked upon the parabolic curves not as the actual margin of the previous oral 
apertures, but as a limiting line of resorption. According to Teisseyre's opinion, 
the giowth of the marginal portion of the ehell was interrupted during the period 

Mooograptte der fitting PeruphincU*. pp. 71, 327 

p T ' ° ° U V - : Silzungtber. A taHerl. Akoden.it der Wiseensch. 
J M tar Mi- oL J B e d e a t n n « der sogennanton Par»beln bei Periaphinotw: Neues M . f*r Mim. <M. ,nA Pat., SupptemmUry VoL yj p 670 
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of construction of new septa and di.rin-
o,.l *d*e which U - J * r ' J ^ ^ ^ T ^ ' 
parabolic curve i. »upp,,«d ~ J T . , b « « « — " » • 
place before th. ^ * * - M 

The formerly prevalent idea of an 

the a — d aheH. ha. „„, ^ Z ^ Z T Z ^ T Z ^ 

R ' I ^ Z 
1 . 1 curves are to some extent homo ogou* with th* Ur«», 

frills which ornament at ntervals the HV,„ll t r , tin- larger 
.J i i . I ^ r v a w ™ e shell of Lytoceras exattoum as hm alre^ly 

been mentioned when dealing with the latter species. In certain for™, 
those belonging to the genus Parabolas, the number of septa dunng T Z l 
period of development coincides with that of the parabolas; sometimes, h o w , ™ 
particularly in the case of Grossouvria, the number of septa is fewer. In <.,*-' 
nection with this one notices that in addition to the parabolas, Grossouvna ako 
exhibits anteriorly deflected constrictions which must also be regarded as the traces of 
the formal oral margins. 

Teisseyre distinguishes the following parts in the parabolas: a short, some-
times smooth, sometimes slightly ribbed external lappet or external tongue which 
in some cases is elongate-rounded, in other cases truncate ; on either side of the 
external tongue, the small, but rather deep and rounded external parabolic 
sinus ; next, the broad, short, rounded lateral lappets ; lastly, the broad, poste-
riorly deflected umbilical 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 parabolas 

-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 enclose 
a triangular area with its broader base situated outward; this area is occupied 
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 external 
parabolar sinus. In forms where the parabolar ribs are only slightly inclined 
forward the secondary ribs just referred to are entirely absent, not having 
developed for want of space between the parabolar rib and previous nb. In 
this case the parabola is accompanied by two nearly parallel nbs^which coalesce 
into parabolar tubercles. This feature is beautifully illustrated in tne case o. 
Grossouvria claromontana Bukowski' from the Oxfordian of Cienstochau m 
Poland and by Paraboliceras rectecostatum n. sp. In this species the parabolar 
rib is so slightly deflected backward that it does not meet the preceding n b , 

^ Beitrage zur PMontdogie Ovlerreuk-Unoanu, Vol. V. pl. 28, figs. P- ^ 
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, * +1IA umbilical suture without forming 

.nd thus loth ribs Start independently at the umbilaa 

• ^ g r o w t h was — • * 
i n „ l t s regular sculpture, ^ ^ being either flat or pro" 
she 11-substance, the portion J ™ ^ b / l e i s s e y r c the para-
jecting in the manner of a t u b e r le. As a reacly d o n o t c o n B t i t u t e 

Volar tubercles which are e s p e c m l l y promm nt n i ' i o M c o i n c i d i 
• k i ^ n i m * of the shell-substance, but represent inflated corrug g thickenings 01 ine prominent on internal 
. i th internal ^ ^ ^ ^ Z ^ , the real parabola in 

^ t e shell well preserved, or in the form of i r n p ^ o n * on the dorsaMace 
of the succeeding volution (see Paraboliceras sp., plate X L V figs. 2 c, 3 c , plate 

X U ih i ! g m 6 ode ) ' o f preservation clearly shows that the parabola belongs exclu-
sively to the porcellaneous layer. The temporary edge of the oral aperture con-
sisted onlv of the outer porcellaneous layer w h i c h dur.ng the further growth of 
the animal became lined by a n i n n e r pearly layer. The parabola could, therefore, 
leave no trace on the core. 

It follows from what piecedes that the process of growth was the opposite 
of that observed in Lytoceras exoiicum. 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-
cellaneous 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 Shaies 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 during 
the middle stages of growth, the maximum frequently being reached before the 
commencement of the final body-chamber. On the middle and the anterior 
portion of the latter parabolas are wanting. Generally speaking, this is also the 
rule with Paraboliceras, but in this genus considerable fluctuations are noticeable 
regarding the number of parabolas and the exact stage at which they cease to be 
produced. In any case two kinds of changes must have taken place in the oral 
margin during the development of an individual: the first occurred in early 
youth simultaneously with the formation of the first parabola; the second 
coincides with the cessation of the construction of parabolas and occurs approxi-
mately just before the commencement of the last volution. From here onwards 
the temporary oral edge ceased to have the form of a parabola. Consequently 
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tho various parts of the final oral edire do n t 
equivalent parte of the parabola for tho -I X ^"^P0^ t l* 
sinus and lateral ^ d i f a ^ ^ J l K t f ^ T * 
lateral lappet of the parabolar curve. V ^ M u .mua and 

Up to thc present palaeontologists have not w t ko • , 
elucidating thc real nature and functioiTof th > • ^ ^ ^ i n 

parabolar tubercles ; they are p I t > a * ^ ^ ^ ^ 
maturity. Similarly we a r n T c o n ^ J & S S L J ^ J S * * 

Teisseyre. parabolar curves emphasized by 

We will now proceed to a discussion and comparison of the genera ^ ^ 
Siemiradzki sensu stricto and Paraholiceras nov. g e n . 1 

Almost all the species belonging to the genus Grossouvria are of small or 
moderate dimensions (Tachygerontes Teisseyre); their external parabolar sinns 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 piominent. The parabolas 
are invariably fewer than the septa, and in addition to the parabolas there always 
occur " constrictions " which are steeply deflected forward. The maximum develop-
ment of the parabolas coincides with the more anterior 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 Perisjphinctes 
daromontanus, there is no trace of a curvature of the ribs. 

The disposition of the suture varies considerably. In some forms the ex-
ternal lobe is longer than the first lateral lobe, in others it is shorter. Sometimes 
the second lateral lobe is well developed, at other times it is hemmed in and 
impeded in its free development by the close approach of the first auxiliary lobe 
and first lateral lobe. All the species exhibit a comparatively scanty ramifica-
tion of the lobes, further a pronounced retrograde deflection of the auxiliary 
lobes, and an unsymmetrical configuration of the first lateral lobe, the latter 
feature being due to the stronger development and the higher position of the outer lateral branch. 

Most of the forms which we have thus briefly characterised belong, as is 
well known, to the upper stages of the Lower Oolite, that is, the Bathonian and 
Callovian; they include Grossouvria curvicosta Oppel, Gr. euryptycha Neumayr, 
Gr. aurigera Oppel, Gr. subaurigera Teisseyre, Gr. rjasanensis Teisseyre, Gr. mos-
quensis Fischer, Gr. scopinensis Neumayr, Gr. crassa Siemir., Gr. gracilis Siemir., 
Gr. Steinmanni Par. Bon.. Gr. Teisseyri Par. Bon., Gr. lateralis Waagen, Gr. 
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ntbmutatu Nikitin. Gr. tnrruttonalis Siemir.. Or. pseudomosquensis TeiHS.-Siemir.. 
Or. (He*mi Steinmann. Gr. tie Marias Pat. Bon., Or. aroicosta Waagen, and many 
others. 

'IV form described by Oppel under tlio name of Ammonites aurigerus 
{Am*u>n%tts Baktrwr d'Orbigny, Pul. franjaise, plate 140, fig. 1, plate 148) has been 
chosen by Hyatt as the type of the genus Siemiradzkia, which ho places near 
Aepkloceras. Neumayr has already demonstrated that Aspidoceras has branched 
off from the awrkftrwa-group (Ammoniten der Kreide, p. 939); it does not seem 
proper, however, to place Ammonites Bakeriae in Aspidoceras, but it is better 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 a .separate 
genus, can only be decided after a f 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 Grossom>ria frickensis Mosch, Gi\ 
mtra Buk., Gr. Marsyas Buk., Gr. variabilis Lah., Gr. interrogationis Sicmir., Gr. 
precursor Waagen, Gr. Bukowskii Choffat. 

A separate mutational tendency is represented by Gr. clanmontana and Gr. 
mazurica Bukowski, and by Gr. birmensdorfensis Monch. 

Connected with these are certain stunted forms and scaphitoid types from 
the Kimendgian, such as Amm. eumelus d'Orb., cyclodorsatus Mosch, and the 
genus Sutnena Zittel. Larger specimens, however, which undoubtedly belon* 

frU thifsta'^01113" ° f G W u m a a p p e a r t 0 b e v e i T s c a r c e or entirely absent 

the a b t e ^ V v 3 1 1 " ^ S h a l 6 S e x h i b i t s c t a r a c ters coinciding with 
^ ^ ^ ^ ^ t U s i s - — n i t e w L F. 

• S T S ^ i ^ J T ^ - ^ " p r e -
Paraboliceras Jubar (Strachey) Blanford 8p. ' • 

» rectecostatum n. sp. 
» cyrUyptychum n. sp. 

Sabineanum Oppel sp. 
» tibelicum n. sp. 
.» himalayanum n. 8p. 
" Haugi 8p 

Volysphinctum n. sp. 
» mutilum. Oppel sp. 
» Oriesbachi n. sp. 

Pompechji n . 8p. 
f " gpitiensii n. sp. 

sp. ind. cf. sjntiensis n. Bp. 



PKRI8PHINCTK8. 

Paraholiceras n. sp. ind, ' 
„ fatcicogtaluni n. up. 
, , n. B p . iDd. 

»• «P- a f f . lascicoHtalum a. up. 

In these specieB the external parabolar sinuses are, without exception. 
inflated in the manner of tubercles, which are often very dihtinct and whkh. 
in a number of cases, are almost as prominent an the spine* of tbe armah. 
The parabolar ribs are also stronglv developed in the majority of canes. More-
over, the parabolar tubercles are very numerous, and in the middle stage* of 
growth their number corresponds with that of the septa. Ordinarv constriction* 
are entirely absent. 

In some forms the ribe are rather straight; in others they atsuroe a more 
sigmoidal curvature; in all forms, however, we observe a more 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 contrasting with 
the backward curvature of the ribs in the genus Grossouvria. W i t h 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 even-
case the libs of the inner volutions are more decidedly deflected forward than 
those of the outer whorls. This difference is specially striking in the case or 
Paraholiceras rectecostatum. 

W h i l s t 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 Paraholiceras it is tall and elongately elliptical, with slightly rounded 
flanks, rounded, obliquely sloping umbilical walls and a slightly flattened or 

rounded external margin. 
The proportion of volution-height to thickness is usually 3 : 2 , rarely 5 : 3 or 

4 : 3 . I n a very few species the shape of tbe cross-section slightly 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, medium-sized forma. 

The species of Paraholiceras, on the other hand, with the exception of the medium-
sized P rectecostatum, are always of large and even of very large size. The 
tvpe specimen of Paraholiceras Sabimanum Opp. may have attained a diamettr 
of at least 140 mm. at the commencement of the body-chamber. In an un-
determinable fragment of a body -chamber from Chidamu the volution height * 

70 mm. , . . 
The suture agrees with that of the cureicojla-group w so far as the outer 

lateral branch of the first lateral lobe is also placed at a higher level and ,s 
^ r e s ingly developed than the inner one. The second lateral lobe 
Z e ! stronger and more complex than in O n m r n m . the three a u ^ 



yre HIMALAYAN FOSSILS. 

,v backwards. Tho greater complexity of the inflect,on, 

- 
, ..vhihit the commencement o! the Doay-cnumuci. e 

R R R ; THIHIT8 „ « » ^ -
" J — development of parabolar tubercles appears to tak place 

I T h e penultimate whori. In individual form, the body-cl,amber still bears 
isolated Lbercle, near its commencement, but they d.sappcar further on. Only 
in fascicosUtlum do the tuberclcs cease to be formed at an earlier 
stage. 

The oral margin is u n k n o w n . 

The species constituting the genus Paraholiceras exhibit considerable differ-
ences. A tall cross-section, straight ribs, and numerous strong parabolar 
tubercles characterise P. Sabineanum Oppel sp. and P. tiheticum; 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. Griesbachi, 
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 hearing straight ribs, while in the former they are remark-
ably curved. P. mutilum Opp. represents a crassicostate form, and P. poly-
sphinctum is distinguished by the deeply excavated furrows between the rib-
bundles. In P. Hauqi 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 ribs, such as P. fascicostatum. 

The latter species exhibits a certain amount of convergence towards 
Kossmatia desmidoptyclia. One might easily be led to look upon these forms as 
closely related, if one only took into account the type of ribbing observed in 
full-grown specimens. On closer inspection it becomes evident that Kossmatia 
desmidoptycha does not exhibit the least trace of parabolas, while the shape of 
the cross-section and the type of ornamentation bring it close to Kossmatia 
tenuistriatu which is unquestionably related to the Macrocephalites-stock. 

The genus Paraholiceras is closely connected with Grossouvria by quite a 
number of important characters, but decidely deviates from it, representing a 
younger and, as far as we can judge, a more advanced stage of development of 
the eurvtcostati-stock. 
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W ™ . bring distinguiahed b y Z l t L j t r t h e 

played by the parabolas and even in the n , V C O M t r i c t K " - t h " P*rt 
is perhaos a areata A r J peculiarities of the 8utur*-lin«. Tbrre 

cert^n w t h T v t ^ T ^ * is from 

y c Z T i a n d t h W f a C t r ° D l y ]U8t i f ieS b U t ' e p l l o n f the younger group as a special genus, Paraboliceras 
the S t i ' W F T t ' g C n U 8 appears exc lus ively restricted t o 

o l ! ' t t \ i6 r 8 9 1 0 ° f K a d l h ' 8 0 a8 k n o W D ' yielded any forms that can be placed in this genus. J 

P E R I S P H I N C T E S ( G R O S S O U V R I A ) P R O P I K Q C U S , n . s p . 

(Plate XLIV, fig. 5.) 

Ammonites curvicosta Stoliczka. 1866, Mem. Geoi. Survey of India, Calcutta. VoL V, p. 105. 

Dimensions 
Diameter . . . . . 49 mm. 
Width of umbilicus _ 9j„2 
Height of last volution . . . . . . 15 
Thickness . . . . . . . . . j5»g 

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. Bach volution bears 44 ribs, which, on the older parts of the shelly 
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 parabolas 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 

T 2 
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i .»f tin' penultimate volution 

^ b.u* Visible u, contact with the ^ I ^ q { ^ 
. t the *ntem»r end of the preserved port,on o. . t h e c i m e n 

whorl can be detects on the flank of the ut 
^ therefore, larger by at least one complete volu on m u f l „ 
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amounting to 44. while, accordmg to ^ J ^ ft 

I PrrwMincits) cMmVwto. The branch-ribs of P- curvtcos j 
d C ^ T backward curvature, whilst in the present species especall ut ta 
a „ tnor end. one notice a distinct anterior deflection, alter the manner oi the 
* M k » u * specie, of the Spiti Shales. Finally the cross-section is round, 
while in P. curricosta it is tall and rounded-oblong or oval. P. propinquus 
shares with the curvicostate types described by Waagen Irom 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 
affinity of the present species to P. variabilis Lahusen1 is still more decided than 
its relationship with P. curcicosta. In P. rariabilis the ribs exhibit a slight 
anterior deflection similar to that observed in P. propinquus. but P. mrmbilis 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. AmongBt 
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 identify the 
Indian form with either of these species. 

The relatively small height of the whorls, the absent or scarcely noticeable 
anterior deflection of the ribs, and finally the feeble development of the para-
bolar tubercles connect P. propinquus more intimately with the geologically 
older forms than with the Sabineanus-Jubar group (subgenus Paraholiceras). A 
knowledge of the suture would enable us to form a still more definite opinion 
regarding the classificatory position of P. propinquus : the suture of Grossouvria, 
as has already been mentioned in the introduction to the genus, exhibits a more 
primitive pemphigoid type than in Paraholiceras. Taking pal*ontological facts, 
so far as known, mto consideration, it seems probable that P. propinquus occupies 
a somewhat lower position in the sequence of the Spiti Shales than the 

^e er°UP' ThiS m a U e r W1" t e di8CUSSPd m thC c°n c l u d i ng c W t e r o f 

P. propinquus is represented by one specimen from Chikkim. 

' Com. aid Vol 1 St P't i ^ 
jor. en v. Hymo et p ̂ t ^ T j ^ ' o f ^ ^ ^ ^ to Nikitin (D*P. 

VoL VII. 1888. p. ,,6, as UoZl i- ' " ™ hgUwd Sin20w ^m. giol.. PtUrl 
v> W - d * r ^ Z l l ^ r * Z7 T iR ;tntiCft' With According 
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P E R I S P H I N C T E S ( P A K A B O I I C E R A H ) J U K A R (Htracbey), H. F. Bkaford 

(Plate XLIV, fig. i 
Amnumitea Julw (R. Straohey mnn«)t H. K BUnfor.L 

2 a.b. nrjn pL 21, fig 1 a-^ ^ ' ' I'- 1-L 

me Himalaya Geological Magazine, new ac-r, Dec. V, V..I. I, 

In the " Palaeontology of Niti," H. F. Blanford has figured two ^ u n * * 
under the name of Amm. Jubar and, as explained by G. C. Crick, a third 
men was utilised to represent the cross-section. A further specimen was added 
as var. mulUradiaUi. Oppel's work on the fossil Cephalopoda of the H,malaya 
appeared while the "Palaeontology of Niti" was in the press, and Blanford, in 
an appendix, identified Ammonites Jubar with Amm. Sabineanus Oppel and dis-
carded his original designation 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 in perfect 
agreement with the notions then prevalent as to the wide limits of a specien. 
If we decided to act conformably to such a conception, we would have to unite 
into a single 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 hesitnte to recognise that the specimens figured by Blan-
ford as Amm. Jubar belong to two distinct species.1 Fig. 2, plate -if, of the 
"Palaeontology of Niti" represents a species with a proportionately low oral aper-
ture, straight, feebly prominent parabolar ribs only slightly deflected forward and 
few parabolar tubercles, while fig. 1 a of the same j)late represents a species 
with tall oral aperture and very prominent and numerous parabolar ribs strongly 
deflected forward. The latter formTis 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 bv only one solitary specimen, the dimensions of which are as follows: 
diameter 76 mm ; umbilical width 28'5 mm.; thickness 25"3 mm. : volution height 
28 '8 mm. The flanks are only slightly arched ; they are distinctly marked off 
from the flattened external margin, but they pass gradually into the oblique 
rounded umbilical wall. On the inner volution the ribs are rather strongly 
deflected forward. At first the parabolar ribs project only shghtly. becoming more 
distinct with increasing age. On the last volution the ribs become very prom-
inent and gradually assume a more radial direction. On the posterior pan of 
the last volution the parabolar libs succeed each other rather closely and are 
somewhat more massive than the other ribs; but on the anterior part they are 

l If we take account of the specimen employed for the representation of the ventml faer w 
seotion (Joe. ctl.), we have in reality to deal with three Bpeciea. 
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specimen is from the Niti Pass. 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) R E C T E C O S T A T U S , „ s p . 

(Plate XLVIII A, fig. 3 a, 6.) 
Dimensions e l mai< 

. 21 
Width of umbilicus . 04.5 f . 

Height of Ust volution . 16 „ 
Thickness of Ust vohition . • 

The shell is discoidal, with wide umbilicus, shghtly rounded flanks, distinctly 
flattened 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 
filiform, crowded and strongly deflected forward, while on the outer volution 
they .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-
position of the ribs being radial, the parabolar rib diverges only shghtly from 
the preceding one; the parabolar bundles are consequently narrow and contain 
only one short intercalary rib. Even this intercalary rib may be wanting, in 
which case the parabolar bundles consist only of two ribs which become fused 
in the parabolar tubercle. Between successive parabolar bundles is intercalated 
a long intermediate rib, branching above the middle of the flanks; short inter-
calary ribs are also inserted in the external region, so that there are 4 or 5 ribs 
in the intervals between successive parabolar tubercles on the external margin 
of the last volution. These ribs traverse the external margin normally, an an-
terior deflection being only dimly indicated along the median zone, where the 
ribs are somewhat reduced. There are about 16 rather prominent parabolas on 
tbe last volution. 
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The suture is only incompletely preserved; the anterior portion of tl» last 
volution W O I U B to belong to the body-chamber, HO that P. recUeottaium mu* U 
a specieB of comparatively umall size. 

Paraholiceras rectecostatum occupies a rather inolated position among* tfca 
bulk of the species. It agrees with Paraholiceras cyrtoptychum with respect to 
the flat shape of the shell and its wide umbilicus, but in P. cyrtoptyehum tha 
ribs exhibit a characteristic strong curvature, while in P. rectecostatum thev are 
remarkably straight. Paraholiceras Jubar differs by its thicker volutions, it« 
more strongly deflected ribs, the greater number of internndiate ribs arid 
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. 

Paraholiceras 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 Grossouvria this mode of development of the rib-bundles is more frequent, 
being especially the rule in Grossouvria claromontana Bukowski1 from the Ox-
fordian of Czenstochau in Poland. Although this latter species bears a strong 
resemblance to Paraholiceras rectecostatum, it is certainly not closely related, for 
the Oxfordian species exhibits distinct constrictions 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 Paraholiceras. 

Paraholiceras rectecostatum is represented by a single specimen from the 
Schlagintweit Collection, the exact locality of which is unknown. 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) C Y R T O P T Y C H U S , n . s p . 

(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, measured over the ribs, 20"3 
m m The cross-section is oval, the external margin being rounded, the flanks 
slightly arched, while the umbilical wall, which insensibly graduates into the 
flanks, slopes down with a very flat surface towards the umbilical suture. 

The parabolar tubercles and consequently the rib-bundles are remarkably 
numerous in this species. The number of main-ribs intercalated between sue-
cessive fascicles is frequently only two, sometimes even only one. The ribs an 
generally very well marked and prominent. 

i Jurabilduagen von Czenstochau, Beitrige zur PalaoMologU OuUrMUnmans, VoL V, lfBO. p. 1*4. 

p L X X V I I I , figs. 2—6. 



HIMALAYAN « * * < « * • 
M , ,„ ,„„ mtxiivxly d . v . l « H "•»» " » . 

. , « ) . , .re . , „; . . . . . appearand in colue-
I V I " " 1 " 1 * ' " ^ e x h i b i t . very .h-r-C.r . - . PP 

I - " - ' „ h ' " teriorlv convex. The anter.o » i (,rl t U e y , l o p . 

' ' « ">« ' U":b '1 '™ : " L , i , , « l v wteep. » much 
^ . . W l v . t ; 1 , t L « » . e d * e can be very 

T . Z S < h e n , • " " • " " J * * . ; J : r r ib . . O n the upper port ion 

„ , , h , . h « U the nbe f» ....fortunately verv badly pre. 

i t C " : " ^ p e . h , p , entirely — , 

r : , t i e r e d trace. of the .nture can bo ^ ^ ^ ^ 

Parabolkerits qfrtoptychum is distiuguw et of the ribs, the strik-
" b e p a r a b o l a r r i b a , a n d t h e g r e a t e r 

uig curvature ol the uninima v aPohnlur tubeiclcs. The sculpture of 

j i a ^ b u t t h e 

v l L s as wen as the s h a , of - -
different that a confusion between the two spee.es is quite out ol q 

Paraboliceran cyrtoptychum is represented by a smgle specimen from Kuti 
(Upper and Middle Spiti Shales ; CoU. A. v. Krafft). 

P K W S P H I N C T K S ( P A R A B O L I C E R A S ) S A B I N E A N US, Oppel sp. 

(Plate XLIV, fig. 3 ; plate XLVIII, fig. 3 a—c.) 

Ammtmites Sabineanus. Oppel: Palaeonkilog. Mitteil.. 1864, I, p. 288, p l 82, fig. 1 a—C, non fig. 2 a,b. 
Ammonites Jubar (Strachey U.BS.). Blanford: Paleontology of Niti, 1865, p. 82, and Postscript, p. 106 

and pl 21, fig. 1 u r, non pl. 20, fig. 2. 
Ammonites Sabineanus, Stoliczka. Mem. Oeol. Survey of India, Calcutta, 1866, Vol. V, p. 101 and fl. 
Ptriipkinttes Sabineanus, Semiradzki: Monogr. Beschr. der Gattung PeriBphinetes, Palaeontographica, 

Vol 45, p. 110, pl. X X . fig. 2 (denoted as Perisphinctes Jubar in the explanation to the 
pktM). 

Under the name Ammonites Sabineanus Oppel described two specimens which 
do not completely agree with each other. A more detailed study of these 
specimens togethei with the more copious material at my disposition have con-
vinced me that Oppel's two original types cannot possibly be united into a 
•ingle species. The reasons for this conclusion are as follows : in one of Oppel's 
specimens (plate 82, fig. 1) the umbilicus is wider and the ribs are straight, and 
only slightly deBected forward ; the other specimen (plate 82, fig. 2) haB a somewhat 
nanower umbilicus and more decidedly sigmoidal ribs. In the suture-line of 
the former, the second lateral lobe is symmetrically constructed ; in the latter 
tfee Mcund lateral lobe is rendered unsymmetrical owing to the stronger 
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and the umbilical sinus cuives decidedly backwards. 

In the second form, the change of chaiacter ot the ornamentation th* 
anterior part of tbe shell is quite different. The umbilical sinuses ar< . h a l W 
and the paiabolar ribs are at first only slightly stronger than the long mt*r-* 
mediate ones. When the volution-height has reached 34 mm., the paiaboUr 
ribs become rather suddenly prominent, lecede from each othei, and only one 
long intermediate rib makes its appearance.* Consequently the anteiior portion 
of the shell acquires a developmental tendency which cannot be reconciled with 
the possibility of a return to the sculpture of the first form. In other word., 
it is 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 ornamentation of the first form. 

This is confirmed by a specimen in the Schlagintweit Collection, which is 
described here under the new name of Paraboliceras Haugi, but which 11 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 acquire* 
a sculpture consisting of strong, widely spaced ribs breaking up into numerous 
branches on the external margin, a type of sculptuie essentially different from 
that of Amm. Sabineanus Oppel. 

At its full-grown stage, the second form evidently undergoes a 
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 customaiy procedure the name Peritpkimde* Sabi-
neanus should be reserved for the specimen figured in the first instance, that it, 

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 Ptris-
phinctes (Paraboliceras) himalayanus. Briefly summarising the chief characters of 
Paraboliceras Sabineanus in the sense accepted by us, the species is distinguished 
by rather flat flanks, a complanate ventral face, a slanting and rounded umhthcal 
wall, crowded, straight, ribs only slightly deflected foiward. and very m m i u 
parabolar tubercles. The parabolar ribs are mostly strongly developed, »ad 

1 It is precisely this most important anterior portion of ti» *M vbkk, 
omitted in the " Paliontol. Mjtteihmgen." 
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t r^thor drop umbilici sinus ; the parabola bundles consist as a rule of 
i T t h i * . rib*. At the full-giom, stage, there usually intervene between sue-
^ v c p,»boLir bundles three long ribs of which, as a rule, only one , . branched 
i„ the vicinitv of the external margin. In some specimens the ramification of 
the ribs takes place quite close to the external msigin, in others it occurs elon-r 
to the middle of the flanks. On the external margin the ribs are more or less 
deflected forward, becoming reduced or obliterated along tho median zone. The 
lateral lobes have broad trunks, the second lateral lobe exhibiting a subsyni-

metrical configuration. 
In addition to Oppel's type specimen, Paraboliceras Sabmeanum includes 

one large specimen of at least 144 mm. diameter which agrees perfectly with 
it, the only difference being n slightly more pronounced deflection of the ribs. 
In the specimen represented in fig. 3. plate XLIV, the differences ore somewhat 
greater. The parabolar ribs are somewhat more prominent and the flanks of 
the volutions somewhat more convex. Close to the anterior extremity theie 
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 ribs occur in a similar position. The 
suture-line 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 Amm. 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 proba bly belongs 
to the same epecies. This specimen shows that up to a diameter of 12 mm. 
the volutions are as broad as high, or relatively somewhat broader. From that 
stage onwards they lapidly increase in height so that at a diameter of 22 mm. 
the volution-height is 9 mm., the breadth being only 7'8 mm. 

We may point out that Oppel's figure exaggerates somewhat the smoothness 
and flatness of the external margin. In the cross-sectional diagram 1 o the 
ventral face is not sufficiently rounded and the umbilical wall ia somewhat too 

species. ' 6 r e f e n e d t 0 m t h e description of the latter 
Paraboliceras Sabineanum is renrrsent^ k 

Oppel's epecimen is from Shangra eas 0 Pub ' v I ^ * * I ™ ™ " * ' 
Plate XLIV, fig. 3 h o m L a ™ ° f P u b n g l n Khorsum ; the specimen, 
plate XLVITI, fig. 3 , f r o m Chid'mu • ' T ) ^ ^ ^ 5 t h e i m m a t u r e specimen, 
Middle Spiti Shales, A. v. Krafft) B i *P e c i m e n ^om Kuti (Upper and 
(Coll. Smith), one from Tilin«*V TT t h C 8 e ' t h e r e a r e t w o smaller specimens L ^ e t b , U p p e r S p i t i g h a l e f l ( a_ ^ ^ ^ P e f r o m 
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Lochambelkichak fitago III). The Schlagintweit Collection also * 
specimen exhibiting an injury at thc commencement of the body-chamUr wh*h 
has been healed up during the life of the animal. Th- exact locality ol th* 
hitter specimen and of the one illustrated by Blanford are unknown. There are 
two more immature specimens, one from the Upper or Middle Spiti Shah* of 
Kuti, the other, with a healed-up wound, from some uncertain locality in Spiti, 
bi:t neither of these exhibit sufficiently distinctive characters to decide with 
certainty whether they belong to this species. 

V 
P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) T I B E T I C U S , n . s p . 

(Plate XL VI, 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 not 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 distinguished 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. Sabi-

neanum are by no means striking. Should future discoveries yield specimens-
intermediate between the two forms, P. tibeticum will have to be united with 
P. Sabineanum, from whose diagnosis it will then be necessary to omit the 
massive development of the parabolar ribs, the r e l a t i v e l y great width of the 
umbilicus and the slender form of the earlier volutions 
characters of P. Sabineanum would then be its crowded straight ribs and the 
persistence of the intermediate ribs beyond the commencement of the body-

is represented by a single specimen, the anterior end of which 
apparently belongs to the commencement of the body-chamber. The dimension, 

of tbe specimen a r e : - l2o mm 
Diameter 
Width of umbilicus 3 » 

3*"2 " 
Maximum thickness 

Locality. —Chi dam u. l 2 
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PKRISPHINCTBS (PARABOLIOKBAS) H , M A L A Y A N , „ . - p . 

(Plate XLVI, fig. 1 a - * ) 
1 O .. 1 ..I flier 2 a, 6, "OH fig. 1 

r t t r : s i ? s r s ^ i J * 101 - * , 
1-M , . . IVP ulrendv stated our reasons for 

When dealing with P. Stbmeanum we h« S n t a n u , . specifically separating the second form 9 u b o r d i n t l t c value, this 
h a s been show,.that apart from " e x h i b i t s a different type of 

second form which we have named / . h , m a ( ! f ( )n t h o body-chamber 
ribbing whose peculiarities become especially apparent on 
and the adjoining end of the chambered nude , , W ' f ™ 
species two largo specimens, the dimensions of which are here tabulated . 

a. OpH'e 8p«imen. PL XLVI. fig. 1. 
83 mm. 1 0 7 m m " 

Diameter 2 7 g 30 „ 
Width of umbilicts ^ <g " 4 6 . 3 (> 
Volution-height „ 3 1 5 ., 

Maximum thickness . . . • • • " 

The shell is discoidal and consists of slightly convex volutions overlapping 
bv H httle more than one-third in specimen 6 and by nearly one half their height 
in specimen o. In the latter specimen the external margin 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 
anteiior 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 obsolete. 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 ribs 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 
umbihcal portion so that they do not always unite with the preceding rib to 
form a fascicle. The scarcity of well-defined parabolar fascicles is especially 
noticeable in specimen b. Above the middle of the flanks individual parabolar 
ribs show a slight thickening. 

The foremost portion of the shell exhibits the change in the sculpture which 
has already been referred to when discussing the differences between this species 
and P. Sabineanum. The parabolar ribs recede still farther from each other and 
form massive ndges; the shell is deeply excavated between the parabolar ribs 
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r i b - ^ 
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account of the asymmetry! development of the second Uteral Z . 
on the atrophy of Us mner lateral branch. The fir* latera. lobe ha. . Z ^ r 
broad trunk, a long slender terminal branch, and two lateral b r a n c h e . T Z I 
the outer one . mserted lugher up and much more Htrongly developed than £ 
nner one. The ^cond lateral lobe is followed by three obliquely d ^ 
hary lobes, of winch the last one is divided into two branche. The broad 
saddles are HymmctricaUy divided by long adventitious lobes 

The differences between Paraboliceras himalayanum and P. Sabineanum have 
been d.scusscd when dealing with the latter species. Similarly we refer to tbe 
description of P. Griesbachi and P. Haugi for a discussion of their relationship 
to the present species. 

It follows from thc 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. Grieabachi, whilst 
those of specimen a 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. Mitt., plate 82, fig. 2) is from Shangra east of Puling 
in Ngari Khorsum; specimen b (plate XLVI, fig. l) is from Jandu, Hundea. 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) H A U G I , n . s p . 

(Plate XLIV, fig. 4 a, 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 sufficient grounds for a specific separation. 

In the smaller specimen (plate XLIV, fig. 4) the breadth and height of the 
innermost volutions are equal up to a diameter of 14 mm. With increasing 
growth, the height increases quicker than the thickness, so that at a diameter 
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 respectively 23 and 14 
mm. At this stage the shell is very flat, and the cross-section of the volutions 
relatively very tall; but in the subsequent stages the height no longer increases 
at such a rapid rate, so that, when the diameter has reached 87 mm., the 
volution-height measures 35 mm., while - the corresponding maximum thicknra* 
is 23"5 mm. At this stage the- cross-section shows an approximately elliptical out-
line with the external margin distinctly flattened, while the flanks are slightly 
arched atid .the umbilical wall is rounded and slopes downwards as a rather 
flat declivity. The larger specimen (plate XLVIII A. fig. 1) bas a diameter ol 



W umbilical width of 35 nun.. a volutim,-height of 
T ,H mm. I» tl... specimen. also, the 

H I M A L A Y A N F 0 8 S I W 

M ntf*. corr**po'«liu# rill. *«» umbihcal vv. ^ ^ ^ , f 

4i nun.. H.HI maximum . h u W » f a l " h e tlauks are only nl.ghtl.v convex 
" ^ ^ ^ h i r f o h h n r height. 

I n both ^ i * * * the strongly deflected forward, but 
On the inner volutions the ribs are son* ^ I U ) t i m l b l e on tho middle 

Lt«*r on one only observes a ehght n a t u r e pa - ̂  ^ ^ U{) f u i r l y 

of th, flank* A little above the " " ^ I V e irul face thev are rather strongly 
regularly into two branches, and on tne P t t r abolar tubercles are 
X - » » « I ™ — » 

already noticeable in the w ^ f e w e r increasing once 

derable number; with / " ^ f T X A this stage, when the dian»ter has 

ri become more prominent, the shell becomes more deeply excava ed 
the parabolar bundle-, one bifurcate rib intervening m each of t h e . 

between successive parabolar fascicle, Further forward, probably 
i„ t h H c i n i t v of the bodv-chamber or actually at its commencement, the 
parabolas once more become scarce and the ornamentation consists of very 
strong, ridge-like, rather wide spaced ribs each of which ramifies into three 
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 similar tendency towards a change 
in the ornamentation, but this tendency becomes evident somewhat later than in 
P. Haugi and is not so pronounced. The larger specimen of P. himalayanum 
deviates from P. Haugi by its strongly convex external margin and the charac-
ters of its ribs, so that one experiences no difficulty in distinguishing these two 
species from one another. 

The locality of the larger specimen in the Schlagintweit Collection is not 
known; the smaller specimen is from the Laptal Shales, Camp Sangcha; the 
third specimen is from Kuti. Byaus. 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) P O L Y S P H I N C T U S , n . s p . 

(Plate X L V I I I A, fig. 2 a-c.) 

112 mm. 
Dimensions :— 

Diameter . 
Width of umbilicus , ^̂  
Height of the last volution , ^ 
Maximum thickness . . . . ' ( ^ p ^ ^ y ) ' 2 8 

In its externa, form the shell does not essentially differ from P. Haugi r 
onlv the volutions are not quite so thick, and the external margin is more convex.-



PERISPHINCTES. 
•The ornamentation of tho inner volution. i« „„ly preyed in imOmoct 
traces, from which it may be ascertained that the rib. are rather flat and 
distantly spaced than in P. Haugi, somewhat after thc rtyle of P. mutilum OpH-
Diuing the middle stages of growth the parabolar tubercles succeed one another 
very closely, and the parabolar fascicles are separated by deeply excavated broad 
interstices, in which one observes at most one short intercalary' rib. The rib. ar« 
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. 

Tho 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. mutilum 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 Schlagintweit 
-Collection, is not known. 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) MUTILUS, Oppel. sp. 

Amines pel: 1864, Palreontologiflche UuteiU.ngen, I. p. 289, pl. 84, fig. 3. 
I have no other specimen at my disposal but the actual type upon which 

Onnel established this remarkable species. I am therefore unable to add much 
fresh information concerning this fossil. Oppel clearly recognised the close 
relationship between the present species and his Ammonites Salnneanus and 
t r e s s e d the opinion that it may simply represent a pathological modification 

o f hat species. Nevertheless Oppel himself drew attention to the symmetry of 
the shell and its strikingly regular ornamentation as mihtating against such a 

L The change from the strictly normal, though somewhat promment 
deflected ribs of the innermost whorl to the n ^ s i v e 

r 8 Tf ^ e outer volution is so gradual, that we cannot see any sufficient 
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900 t-t hi nil ol-*' lk * Hiok-ribl»»nl form 

u' l̂uH'io.") a."1 a ln» n , , , » 
^ u n d , fcr group of ribbed amm-nites. 

When the di*n»ter has ^ a , m u l y . A p p e a r e d . so that the 
HUMCUm. the long .nwmrd ^ ^ ^ rtrt, ,,uite smooth It i„ only 
deeplv excavated furrow bet«o ^ ^ o n e „ r two short aubauliary ribs 

i K the vicinity of the extern H b b u n d | w s T h e last v o l u t i n has fourteen 
b*>oiue intercalated between t to volution each rib-bundle i8 

rib-bundles; on the posterior portum 
connected with * stout ttls0 characterised tho anterior portion 

Whether this type of or n a » ^ ^ ^ ^ ^ o f ^ p a n 

of the last volution cannot bo ascenaui 

^ £ " 2 r T ^ d e r a b l y reduced on the external margin, but scarcely *> 

much as is shown in Oppel's illustration.' • „ r v 
The- most remarkable circumstance about this species is the disposition of 

the ribs which, instead of being deflected forward us in nil 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 sutuie-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. 

Paraboliceras mutilum deviates so much from all other species of the same 
genus by reason of the excessive massiveness of the ribs that a detailed enumera-
tion of its diagnostic characters appears to be superfluous. The only point to 
which we desire to call attention is that the shape of the shell and the type 
of ornamentation of Paraboliceras mutilum indicate that its closest allies must be 
P. Haugi and P. polysphinctum. 

Paraboliceras mutilum comes from the Spiti Shales of Spiti (gchlagintweit's 
Collection in Munich). 

I 
/ PKBISPHINCTES ( P A R A B O L I C E R A S ) G R I E S B A C H I , n . s p . 

/ (Plate XLVIII, fig. i a ~ 4 . ) 

V ^ l t ^ ^ J ^ ^ - unfortunately incomplete and 
38 inn,, the height 0f T l t i o l 1 ^ " ^ 1 3 0 ^ t h e u m b i U c a l ^ 
40-5 mm. The volutions have " a n t e r i o r margin 61 m a , the thickness 
•loping rounded umbilical wall™ ! ^ ^ e l l iptic cross-section with gradually 

. ^ . a n d r o u n d e d external margin. They overlap by Im artist appears to 
« ^ ^ ^ by ^ fact that the Bmooth band along a portion of the ex-
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moro than one-third of their height tl>n * .i • , u ncignt, the greatest thickness occurring about half 
way up their flankB. 

The crowded ribs are not very prominent, and are distinctly s.gmoidaL Th. 
preserved half of the outer volution, the anterior end of which appean, to belong 
to the body-chamber bears nine pairs of very promment parabolar tubercle.. 
The parabolar fascicles 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 the parabolar ribs is also observable in the upper third of the height of 
the volution. 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. On the external mar-
gin the ribs are only shghtly 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. spiliense, 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 Griesbachi 
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 is more slender in Para-
boliceras himalayanum than in P. Griesbachi. 

Paraboliceras Griesbachi is represented by a single specimen from Jandu in 
Hundes (Coll. Griesbach). 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) P O M P E C K J I , n . s p . 

(Plate XLVIII, fig. 2 a—c.) 
Dimensions :— 

Diameter 7 8 Tam> 
Width of umbilicus ,, 
Height of volution above umbilioal suture 35 
Maximum thioknesB (approximately) 2G „ 

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 
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are flatly arched ; the external ma)gin is flattened and distinctly marked off from 
the flunks ; the umbilical wall is rounded, but has a steep slope. The last, semi-
volution carries six pairs of parabolar tubercles, each of which is clearly derived 
from two parabolas. The parabolar fascicles consist of three ribs, of which the 
most anterior one, that is, the true parabolar rib, is strongly curved backwards in the 
umbilical region where it assumes the form of an elevated ridge. The posterior 
declivity of these ridges is somewhat steeper than the anterior one. In certain 
fascicles the parabolar rib disappears in the upper region of the volution without 
reaching the parabolar tubercle. Between successive parabolar bundles there 
are five long filiform intermediate ribs which are very thin at tbe umbilicus 
where they all originate with the exception of the rib situated immediately 
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 Pompeclcji is very closely related to P. Griesbachi and P 
himalayanum. It differs from P. Griesbachi owing to its narrower umbilicus its' 
^ewhat flatter flanks, and the more abrupt transition from the external ma'rgin 
n o he flanks Moreover, the intermediate ribs of P. Pompeclcji are not so 

strongly curved, but are more decidedly deflected forw*rH n« t , 
Especially characteristic of P. P o m J l c i i l > ^ 
parabolar ribs in the umbilical p * l r t ^ P r ° m U i e n c e o f the 
present species o w L T o the W K ^ " ^ l a y a n u m differs from the 

and L e r — 
ment of the parabolar ribs in tUir v r m U c h f e e b l e r develop-

ve„ tral f a c e 18 le98 a b r u p t t h 6 

I 

1 p E R , S P a ™ C T E S s m t i e n s i s , n . 8 p 

(Hat. XLVII, fig. ) ) 

The type specimen of this <m<> ' 

r d P 0 r t i O " 0 f t h e « • » W n P d Z r t e d V W W e " P t C S e r V C d i n P ^ ' 'tough 

7 i^l mm., the umbilical width is h e dlameter • is apT)roxi-
- ' " h e i g h t i. 4 8 . 2 » . . At the well-preserved Z Z 

th. maximum thiek„e8s 34"l m T h e 
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external margln is more decidedly convex than in any other form of the 
gcnus^ and the crow-section although elliptical in its general outline d.ffera 
nevertheless from that of all 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 uniformlv 
thread-uke appearance is very striking. Individual ribs remain simple, whil* 
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 unfortunately not been preserved. In the figured speci-
men the foremost portion seems 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. Griesbachi and P. Pompechji are its nearest allies, P. spitiense 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-chambeT, is preserved in the Schlagintweit Collection. 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) s p . i n d . c f . SPITIENSIS , n . s p . 

(Plate XLV, fig. 2 o—d.) 

The Spiti collection includes another species closely related to P. spitiense 
and represented by a small fragment of a body-chamber with a volution-height 
of 55 mm. and a thickness of 38"2 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 level, but they are more 
decidedly curved. The cross-section also exhibits slight differences so that the 
fragment in question can scarcely be specifically identical 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 available. 

The inner margin of the fragment reveals some of the features of the ex-
ternal region of the preceding whorl. Judging from the hollow impression left 
by it, one gathers that its external margin was rounded and more abruptly 
marked off from the flanks than in the case of the preserved volution. On 
the inner volution the parabolar tubercles are distinctly but not strongly 
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d ^ r A ^ I Tho impnwion of the inner volution also i n d i c t - that the external 
Uppet i* ."hurt and anteriorly truncated.' 

The specimen is from Chidamu (Coll. I W r ) . 

PKRISPHINCTKS ( P A R A B O L I C K R A S ) . n . s p . i n d . 

(Plate XLV, fig. 3 a.-c.) 
bother species of Paraboliceras is represented by a small fragment of a 

body-chamber, on the dorsal face of which the impression of the preced.ng volu-
tion is indicated with remarkable sharpness. 

The cross-section is approximately elliptical ; the maximum thickness, however, 
does not lie at the middle of the volution, but somewhat lower. The volution 
height is 60 nun., the greatest, thickness 46 mm. The fh.nks bear slightly 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 t ie two parabolas 
which are of particular interest, as they exhibit very clearly the impression o f . 
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. 

Thy specimen is from Chidamu (Coll. Diener). 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) FASCICOSTATUS , n . s p . 

(Plate XLV A, fig. 2 a~d) 

the f l ^ Z Z T o e r f b t h e * -fortunately incomplete so that 
ablv a b c T ^ O 2 At'a d i T T T ^ * * * ^ ^ ^ ^ F » b -
the' volution-height f " " f " ^ " ^ ^ 

, „„,„„, , , ,k p e a t e s t MKkneao about 23 mm. The flanks 
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are BO slightly arched as to .BE almost flat, the external margin in *bghUy fWv 
tened and fairly distinctly marked off from the flanks, and the umbilical wM u 
rounded but rather steeply sloping. The maximum thickness coincide* with th, 
umbilical wall. The volutions overlap by about one-third of their height. 

The ornamentation consists of numerous ribs slightly deflected forward, who* 
number 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 nb». 

The number of the long ribs on the last volution amounts to 50. The ribe 
which are scarcely visible at their origin at the umbilicus, curve backwards 01. 
the umbilical wall in a shallow arch and assume a forward direction along tbe 
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 volu-
tion there are eight rib-bundles and parabolas. . 

The suture-line is not clearly preserved in all its Retails ; but so much can 
be made out as to establish that in its essential features it does not 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 the 
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 fascicostalum when the diameter 
is no more than 45 pun. Owing to its numerous and prominent parabolar tuber-
cles, especially during the middle stages of growth, P. Haugi exhibits most typi-
cally the normal Paraboliceras sculpture. In P. fascicostatum, however, thit 
type of ornamentation loseB a great deal of its characteristic appearance, and the 
trichotomous ribs become the leading feature in the ornamentation of the shell. 
Moreover, P. Haugi has a wider umbilicus, and it is somewhat thicker and more 
decidedly flattened on the external margin. 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) n . s p . i n d . a f i . F A S C I C O S T A T U S . n . s p . 

(Plate XLIV, fig. 6 a—b.) 

The cross-section of this species is not oval as in the other species of Para-
bolieeras, but has a nearly rectangular shape. The flanks are nearly flat, and they 

2 B 
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ai» atari4v marked off from the flattened ventral face; the umbilical wall is low 
and h a / a rather steep slope. Tho volution height in U9 mm., the maximum 
Ihkkt*-* lies at the junction of the flanks anil umbilical wall and amounts to 
I9\5 nun. The flanks bear slightly sigmoidal ribs which are feebly deflected 
forward. To every long rib correspond three short secondary ribs on the 
peripheral part of the flanks and on the external margin; of theso secondary ribs 
two originate by ramification and one by intercalation. Tho secondary ribs 
are rather strongly deflected forward, and they aro reduced along tho median zone 
of the external margin. Owing to tho reduced sizo of the umbilical wall, the 
posteriorly convex umbilical portion of tho ribs is shorter than in tho other 
species of the genus Paraboliceras. 

Regarding tho nature of the inner volutions all that can be made out is what 
is shown by the impression of tho oxternal margin of the penultimate whorl on 
the iuner margin of the body-whorl. We are thus able to ascortain that, in this 
inner part of the sholl, the flanks are somewhat more convex than on the body-
ohamber, and it is also evident that there occurred numerous parabolar tuber-
cles between which were intercalated threo to five secondary ribs which were 
Blightly deflected forward. 

H e present species belongs to the group of Paraboliceras fascicoslalum as is 
evident from the sculpture of the body-chamber. As in the case of P. fascicos-
latum, 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 rect-
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 
name. The exact locality is not knowi 

P E R I S P H I N C T E S ( P A R A B O L I C E R A S ) , n . s p . i n d . 

Another specimen related to Paraboliceras fascicostatum and preserved in the 
Schlagintweit Collection is here mentioned merely with a vi„w , T 
fact that this peculiar m-nnr, „ i 7 W t 0 emP^size the 

™ » ' I * . « — d J d X " d l r T 0 1 d a ! 
nurgin, more deeply subdivided on +1, a , , I o r w a r d on the external 
«•» Ioto p o ^ / o r ^ S L ' 11118 a n d TOre ^ ^ on 

have ^ ^ ' ^ T r * <>' 



PLATE XIX. 
Fig. 1 a, b. HOPLITES (ACANTHODISCUS) OCTAGONUS S t r a c h e y - B l a n f o r d 6p. 

Page 204. Internal cast, retaining a portion of the body-chamber. Natural 
size, la, Lateral view. 16, Apertural view. From Kibber. (See also 
plate X X , fig. 2.) 

Fig. 2 a—v. HOPLITES (ACANTHODISCUS) POLYACANTHUS n. sp . 

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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Fig. 1 » , b. HOPLITES (ACANTHODISCUS) OCTAGONUS S t r a o h e j - B l a n f o r d sp . 

Page 204 . Specimen with most of the shell preserved, exhibiting 
a portion of the body-chamber. Natural size, la, Lateral view. 
16, View of the external periphery. From Kibber in Spiti. 

F i g . 2. HOPLITES (ACANTHODISCUS) OOTAGONUS S t r a c h e y - B l a n f o r d sp. 

Page 204. External periphery of the specimen represented m plate X I X , 
fig. 1. From Kibber 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, la, Lateral view. 16, 
View of the external periphery of the ultimate whorl. 1 c, View of 
the external periphery of the penultimate whorl. From Lochambel-
kichak, 3rd Stage. 

Fig. 2 a, b. HOPLITES (ACANTHODISCUS) aff . MICHAELIS U h l i g . 

Page 223. Specimen mostly preserved as an internal cast, and probably 
forming part of the body-chamber. Natural size. From Locham-
belkichak, 3rd Stage. 





PLATE XXII. 
Fig. 1 a—e. HOPLITES (ACANTHODISCUS) OCTAGONUS S t r a c h e y - B l a n f o r d sp. 

Page 204. Somewhat thicker variety. The anterior part of the ultimate 
whorl belongs to the body chamber. Natural size, la, Lateral view. 
1 b, View of the external periphery. 1 c, Cross-section. Id, 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. 2c, • 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. 
K G . 1 a, 6. HOPLITES (ACANTHODISCUS) SUBKADIATUS n. sp. 

Page 208. Internal cast with a portion of the body-chamber preserved. 
Natural size. 1 a, Lateral view. 16, Apertural view. (See plate X X V I . ) 
Prom Lochambelkichak, 3rd Stage. 

•Fig. 2 a—c. HOPLITES (ACANTHODISCUS?) HIMALAYANUS n. sp. 

Page 227. Specimen with the shell partly adhering. Natural size. 
2a, Lateral view. 26, Apertural view. 2c, View of the external 
periphery. From Lochambelkichak, 3rd Stage. 
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PLATE XXIV. 

1 A, 6. HOPLITES (ACANTHODISCUS) ASIATICUS n. sp. 

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. 16, Apertural view. Lochambel beds, 
Lochambelkichak, 3rd Stage. 

2 A, 6. HOPLITES (ACANTHODISCUS) TIBETANUS n. sp . 

Page 224. Specimen mostly preserved aa an internal cast. The ante-
rior part of the last whorl probably belongs to the body-chamber. 
Natural size. 2a, Lateral view. 26, Apertural view. From Locham-
belkichak, Lochambel beds. 

3 A—c. HOPLITES (ACANTHODISCUS) SMITHI n . sp . 

Page 219. Internal cast. Natural size. The ultimate whorl belongs 
probably to the body-chamber. 3a, Lateral view. 36, View of the 

external periphery. 3c, Cross-section. From Lochambelkichak, L»-
ohniabol bodo. J1"* S^-y- ' 
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PLATE XXV. 

Fig . 1 a, 6. HOPLITES (ACANTHODISCUS) L A TOUCHEI n. sp. 
Page 217. Internal cast of a chambered nucleus. Natural size. la, 

Lateral view. 16, View of the external periphery. From Locham-
belkichak, Lochambol bodn. i r A • 

Fig . 2 a — d . HOPLITES (ACANTHODISCUS) HOOKERI H . F . B l a n f o r d . 

Page 215. Internal cast. Natural size. Half the last whorl belongs 
to the body-chamber. 2a, Lateral view. 26, Apertural view. 2c, 
View of the external periphery. 2d, Suture. Lochambelkichak, Lochasa-
beLUdft 

F i g . 3 a, b. HOPLITES (ACANTHODISCUS) aff . HYSTRICOIDES Uhlig . 

Page 220. Fragment of the body-chamber. Internal cast. Natural size. 
3a, Lateral view. 36, View of the external periphery. Lochambellri-

Fig . 4 a, 6. HOPLITES (ACANTHODISCUS) ACANTHOPTYCHUS n. 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. 46, View of the external periphery. 
Lochambelkichak, Lochnmbol bode. ^t^t f -
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PLATE XXVI. 

Fig . 1. HOPLITES (ACANTHODISCUS) SUBRADIATUS n. sp . 

Page 208. View of the external periphery of the specimen figured in 
plate X X I I I . From Lochambelkichak, 3rd Stage. 

Fig. 2 A—C. HOPLITES (ACANTHODISCUS) SPITIENSIS n . sp. 

Page 221. Fragment. Natural size. The ultimate whorl belongs to the 
body-chamber. 2a, Lateral view. 2b, View of the external periphery. 
2c, Cross-section. From Lochambelkichak, 3rd Stage. 

Fig . 3 a—c. HOPLITES (ACANTHODISCUS) n. sp. ind. aff . SUBRADIATUS n . sp . 

Page 214. Young specimen. Natural size. 3a, Lateral view. 36, Cross-
section. 3c, view of the external periphery. From Spiti Valley. 
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PLATE XXVII. 

Fig. 1 a, 6. HOPLITES (ACANTHODISCUS) OCTAGONOIDES n. sp. 

Page 207. Chambered nucleus. Natural size, la, Lateral view. 16, 
Apertural view. Lochambelkichak, 3rd Stage. 

Fig . 2 a, b. HOPLITES (ACANTHODISCUS) OCTAGONOIDES n. sp. 
Page 207. Internal cast consisting of iron pyrites. Natural size. 2a, 

Lateral view. 26, View of the external periphery. Lochambelkichak, 
3rd Stage. 

F i g . 3 a—c. HOPLITES (ACANTHODISCUS) OCTAGONUS 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. X X X I I , pi. I, fig. 5 a—c. 3a, Lateral view. 36, 
View of the external periphery. 3c, Suture. Spiti Valley. 

F i g . 4 A—c. HOPLITES (BLANFORDIA) n. sp. aff . ACUTICOSTA n. sp . 

\ " Page 203. Fragment belonging probably to the body-chamber. Natural 
size. 4a, Lateral view. 46, View of the external periphery. 4c, Cross-
section. Spiti Valley. 
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PLATE XXVIII . 
V ' ' ' F i g . 1 a—d. HOPLITES (BLANFORDIA) CRICKI n. sp . 

Page 191. Internal cast including the commencement of the body-
chamber. Natural size, la, Lateral view. 16, Apertural view. 1 c, 
View of the external periphery. 1 d, Suture. From Lochambelkichak, 
3rd Stage. 

F i g . 2 A—D. HOPLITES (BLANFORDIA) n. sp. ind. aff . WALLICHI G r a y sp. 

\ Page 190. Internal cast. Natural size. 2a, Lateral view. 26, View 
of the external periphery. 2c, Apertural view. 2d, Suture (the first 
lateral saddle is not correctly drawn). From Spiti Valley. 

/ F i g . 3 A — c . HOPLITES (BLANFORDIA) n. sp . aff . ACUTICOSTA n . sp . 

Page 203. Internal cast. Natural size. The specimen belongs probably 
to the body-chamber. 3a, Lateral view. 36, View of the external 
periphery. 3c, Cross-section. From the Spiti Shales. 





PLATE XXIX-

Fig. 1 a, 6. HOPLITES (BLANFORDIA) WALLICHI G r a y sp. ' / ^ . 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 G r a y sp. 1 . b 

Page 186. Internal cast. Natural size. Lochambelkichak, 3rd Stage. 

Fig. 3 a, b. HOPLITES (BLANFORDIA) WALLICHI G r a y sp. 

Page 186. 3a, View of the external periphery. 36, Suture. For a lateral 
view of this specimen see plate X X X I , fig. 2. Spiti Valley. (See also 
Plate X X X , figure 1, and Plate X X X I , figures 1, 2.) 
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PLATE X X X . 
A 

Fig. 1 a—c. HOPLITES (BLANFORDIA) WALLICHI Gray sp. VeLt. 
Page 186. Chambered nucleus. Natural size, la, Lateral view. 16, 

Cross-section, lc, View of the external periphery. From Lochambel-
kichak, 3rd Stage. (See pl. X X I X , pl. X X X I , figs. 1, 2.) 

F i g . 2 . HOPLITES (BLANTORDIA) APPLANATUS n . s p . 
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 X X X I . 

1 A—c. HOPLITES (BLANFORDIA) WALLICHI Gray sp. 
Page 186. Internal cast belonging probably to the body-chamber. Na-

tural size, la, Lateral view. 16, View of the external periphery. 
1c, Cross-section. From Kibber in Spiti. (See pi. XXIX and XXX. ) 

2. HOPLITES (BLANFORDIA) WALLICHI Gray sp. '/A/L P, 
Page 186. Internal cast. Natural size. Lateral view. The suture and 

external periphery are represented in pi. XXIX, fig. 3 a, b. From 
Spiti Valley. 

3 A — c . HOPLITES (BLANFORDIA) APPLANATUS n . s p . 

Page 193. External periphery, cross-section and suture of the specimen 
represented in pi. XXX, fig. 2. Natural size. From Lochambelkichak, 
3rd Stage. 
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PLATE X X X I I . 

F i g . 1 a—d. PERISPHINCTES (AULACOSPHINCTES) HOLLANDI n . s p . 
Page 355. Internal cast, almost entirely chambered. Natural size, 

la, Lateral view. 16, View of the external periphery. 1 c, Cross-section. 
Id, Suture, with the internal inflections. North of Ting Jung La (Pass), 
Hundes. 

F i g . 2 a, 6. PERISPHINCTES (AULACOSPHINCTES) RAREPLICATUS n . s p . 
Page 353. Internal cast. Natural size. The ultimate whorl belongs 

to the body-chamber. 2a, Lateral view. 26, Cross-section. North of 
Ting Jung La (Pass), Hundes. 

F i g . 3 a, b. PERISPHINCTES (AULACOSPHINCTES) c f . NATRICOIDES n . s p . 
Page 356. Internal cast. Natural size. The ultimate whorl belongs to 

the body-chamber. 3a, Lateral view. 36, Apertural view. From Shal-
shal, Middle Stage. 

F i g . 4 A—D. PERISPHINCTES (AULACOSPHINCTES) PARVULUS n . s p . 

Page 365. Internal cast. Natural size. Half of the ultimate whorl 
belongs to the body-chamber. 4a, Lateral view. 46, Apertural view. 
'lc, View of the external periphery, id, Suture. From Shalshal, Middle 
Stage. 
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PLATE X X X I I I . 

F i g . 1 a—c. PERISPHINCTES (AULACOSPHINCTES) SPITIENSIS n . s p . 
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. 16, Apertural view. 1 c, View of the external 
periphery. From Gieumal. 

Fig. 2 a—e. PERISPHINCTES (AULACOSPHINCTES) MORICKEANTJS Oppel sp. 
Page 351. Internal cast. Natural size. The anterior part of the ulti-

mate whorl belongs to the body-chamber. 2a, Lateral view. 26, Aper-
tural view. 2c, View of the external periphery. From Gieumal. 

^ F i g . 3 a—c. PERISPHINCTES (AULACOSPHINCTES) SPITIENSIS n . s p . 

Page 352. Internal cast. Natural size. The ultimate whorl belongs 
mostly to the body-chamber. 3a, Lateral view. 36, View of the exter-
nal periphery. 3c, Cross-sections of the ultimate whorl. From Chidamu. 
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PLATE X X X I V . 

F i g . 1 A — d . HOPLITES (BLANFORDIA) BOEHMI n . s p . 
Page 195. Specimen chambered up to the end. Natural size. 1 a, Lateral 

view. 16, Apertural view. 1 c, View of the external periphery. 1J, 
Suture. From Lochambelkichak, 3rd Stage. 





PLATE X X X V . 

F i g . 1 a—c. HOPLITES (BLANFORDIA) LATIDOMUS n . s p . 
Page 196. Internal cast, chambered up to the end. Natural size, 

la, Lateral view. 16, Apertural view. 1 e, View of the external peri-
phery. From Lochambelkichak. 

F i g . 2 a—d. HOPLITES (BLANFORDIA) CURVATUS n . s p . 
Page 200. Chambered internal cast. Natural size. 2a, Lateral view. 

26, View of the external periphery. 2c, Suture. 2d, Cross-section. 
From Cbanambaniali. 
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PLATE X X X V I . 

F i g . 1 a—e. HOPLITES (BLANFORDIA) CELEBRANT n . s p . 

Page 199. Chambered nucleus with the shell partly adhering. Natural 
size, la, Lateral view. 16, Apertural view, lc, View of the external 
periphery. 1 d, 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 X X X V I I . 

1 A — c . HOPLITES (BLANFORDIA) MIDDLEMISSI n . s p . 
Page 197. Internal cast, chambered up to the end. Natural size, 

la, Lateral view. 16, View of the external periphery, lc, Cross-
section. From Lochambelkichak, 3rd Stage. 

2 a—c. HOPLITES (BLANFORDIA) ACUTICOSTA n . s p . 
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. I, fig. 4 [non pl. I l l , fig. 2, 3]. 
2a, Lateral view. 26, Apertural view. 2c, Suture. From Spiti Valley. 

3 A—D. PERISPHINCTES (AULACOSPHINCTES) KOSSMATI, n . s p . 
Page 361. Almost entirely chambered specimen with the shell adhering 

and chambered nearly to the end. Natural size. 3a, Lateral view. 
36, Apertural view. 3c, 3d, Cross-sections. From Kibber. 



lifol.SurtS of India. 
J U R A S S I C F O S S I L S ( H I M A L A Y A ) I'l I A X X J.\ 

1a. 1 b 

* del vt lith Albtrt B«rg«r print 



PLATE X X X V I I I . 

F i g . 1 a—d. HIMALAYITES STOLICZKAI II. s p . 
Page 146. Internal cast of a chambered nucleus. Natural size, la, La-

teral view. 16, Apertural view, lc, View of the external periphery. 
1 d, Suture. This is Stoliczka's original specimen of Ammonites hypha-
sis, figured in Mem. Geol. Survey, Calcutta, V, pi. X, fig. 2, p. 97. 
From near Gieumal. 

Fig. 2 a, 6. HIMALAYITES 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. HIMALAYITES HYPHASIS 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 J own. Asiat. Soc. XXXII, pi. IV, figs. 2, 2a, 2b. Natural 
size. 3a, Lateral view. 36, Apertural view. 3c, View of the external 
periphery. 3d, Suture. From Spiti, the exact locality is not given. 

F i g . 4 A—D. HIMALAYITES VENTRICOSUS n . s p . 
Page 145. Internal cast, with part of the body-chamber preserved. 

Natural size. 4a, Lateral view. 46, Apertural view. 4c, View of the 
external periphery, id, Suture. From Lochambelkichak. 

F i g . 5 A — d . HIMALAYITES n . s p . i n d . , ^ 
Page 150. Internal cast. Natural size. 5a, Lateral view. 56, View 

of the external periphery. 5c, Cross-section. 5d, Suture. From Spiti 
Shales, Locality not noticed. 

Fig. 6 a, 6. PERISPHINCTES (AULACOSPHINCTES) MORICKEANUS Oppel sp. 
Page 351. Internal cast. Natural size. 6a, Lateral view. 66, Apertural 

view. From Jandu, Sherik river. 
F i g . 7. HOLCOSTEPHANUS (SPITICERAS) s p . i n d . 

Pago 395. Internal lobes of a badly preserved fragment. Natural 
size. Spiti Valley. 
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PLATE X X X I X . 

FIG. 1 a—d. HIMALAYITES HOLLANDI n . s p . 

Page 144. Internal cast of a chambered nucleus. Natural size, la, 
Lateral view. 16, View of the external periphery. 1 c, Two consecutive 
sutures, with internal lobes. 1 d, Cross-section. From Spiti Shales. 

FIG. 2 a, 6. HIMALAYITES SEIDELI Oppel sp. 
Page 140. Specimen w;th shell adhering. Natural size. 2a, Lateral 

view. 26, View of the external periphery. From Lochambelkichak, 
3rd Stage. 
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PLATE X L . 

FIG. 1 a—d. HIMALAYITES SEIDELI Oppel sp. 
Page 140. Chambered nucleus with most of the shell preserved. Natural 

size. 1 a, Lateral view of the right-hand side. The shell exhibits 
here an injury. 16, Lateral view of the left-hand side, with normal 
sculpture, lc, Apertural view. Id, View of the external periphery. 
From Lochambelkichak, 3rd Stage. 

FIG . 2 a—d. HIMALAYITES DEPRESSUS n . s p . 

Page 148. Internal cast, with part ot the body-chamber preserved. 
Natural size. 2a, Lateral view. 2b, View of the external periphery. 
2c, Cross-section. 2d, Suture. From Spiti Valley. 
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PLATE XLI . 

FIG. 1 a—c. PERISPHINCTES (AULACOSPHINCTES) SPITIENSIS n . s p . 
Page 352. Internal cast of a chambered nucleus. Natural size. ±u, 

Lateral view. 16, Apertural view. 1 c, Suture. From Jandu, Sherik 
river. 

FIG. 2 A — c . PERISPHINCTES (AULACOSPHINCTES) NATRICOIDES n . s p . 
Page 356. Internal cast of a chambered nucle-us. Natura' îze. 2a, 

Lateral view. 26, View of the external periphery. 2c, Cross-section. 
From Chidamu. 

FIG. 3 a—c. PERISPHINCTES (AULACOSPHINCTES) PACHTGYRUS n . sp . 
Page 358. Internal cast of a chambered nucleus. Natural size. 3a, 

Lateral view. 36, Apertural view. 3c, View of the external periphery. 
North of Ting Jung La. 

F i a 4 <*—c. PERISPHINCTES (AULACOSPHINCTES) L A TOUCHEI n . s p . 
Page 357. Internal cast of a chambered nucleus. Natural size. 4a, 

Lateral view. 46, Apertural view. 4c, View of the external periphery. 
From Chidamu. 
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PLATE XLII . 

FIG. 1 a—c. HOLCOSTEPHANUS (ASTIERIA) cf. SCHENKI Oppel. sp. 
Page 130. Internal cast of the posterior part of the body-chamber, 

la, Lateral view. 16, Cross-section, lc, View of the external peri-
phery. From Lochambelkichak, 3rd Stage (Neocomian). 

FIG. 2 a—c. HIMALAYITES HOPLITIFORMIS n . s p . 
Pagt 151. Internal cast of the posterior part of the body-chamber. 

2a, Lateral view. 26. View of the external periphery. 2c, Cross-
section. From Spiti valley. 

FIG. 3 a, 6. PERISPHINCTES (AULACOSPHINCTES) c f . HOLLANDI n . s p . 
Page 355. Internal cast. Natural size. The anterior part of the ulti-

mate whorl belongs to the body-chamber. 3a, Lateral view. 36, 
View of the external periphery. From Jandu, Sherik river, Hundes. 

FIG. 4 A — c . PERISPHINCTES (AULACOSPHINCTES) LINOPTYCHUS n . s p . 
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. 46, Apertural 
view. 4c, View of the external perinhery. From North Kumaon. 
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PLATE XLIII . 

• FIA. 1 a—c. OPPELLA (STREBLITES) KRAFFTI n . s p . 
Page 44. Specimen with most of the body-chamber and part of the 

shell preserved. Natural size, la, Lateral view. 16, Apertural view. 
1 c, 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. 

FIG. 2 a—d. OPPELIA (CECOTRAUSTES) ADELA n . s p . 
Page 72. Chambered nucleus. Natural size. 2a, Lateral view. 26, 

Apertural view. 2c, 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. Krafft). 
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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, lb, View of the external periphery. From Loch-
ambelkichak, 3rd Stage. 

^ FIG. 2. PERISPHINCTES (PARABOLICERAS) CYRTOPTYCHUS n . s p . 
Page 291. Specimen with most of the shell preserved. Natural size. 

Lateral view. From Kuti, Upper and Middle Spiti Shales. 
FIG. 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) HAUGI n . s p . 

Page 297. Internal cast, with part of the body-chamber preserved. 
Natural size. 4 a, Lateral view. 46, Cross-section. From Laptal 
Shales, Camp Sangcha. 

FIG. 5 a, 6. PERISPHINCTES (GROSSOUVRIA) PROPINQUUS n . sp . 

Page 287. 5a, Lateral view. 56, Apertural view. From Chikkim. 
FIG. 6 a, b. PERISPHINCTES (PARABOLICERAS) a f l . FASCICOSTATUS n . s p . 

Page 305. Internal cast of a part of the body-chamber. Natural 
size. 6a, Lateral view. 66, Peripheral view, internal volution. Schlag-
intweit Collection, Munich. 
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PLATE XLV. 
FIG. 1 a—c. SIMBIRSKITES KOENENI n . s p . 

Page 273. Fragment of body-chamber. Internal cast, la, Lateral view. 
16, View of the external periphery. 1 c, Cross-section. Between 
Ting Jung La and Chota Hoti. f ••/ )-,. •> '. % > / ! £ 

FIG. 2 a—d. PERISPHINCTES (PARABOLICERAS) s p . i n d . c f . SPITIENSIS n . s p . 
Page 303. Fragment of a body-chamber. Internal cast. Natural size. 

2a, Lateral view. 26, Cross-section. 2c, Peripheral view, internal 
volution. 2d, Cross-section, internal volution. Chidamu. 

FIG . 3 a^-d. PERISPHINCTES (PARABOLICERAS) sp. n. indet. 
Page 304. Fragment of a body-chamber. Internal cast. Natural size. 

3a, Lateral view. 36, Cross-section. 3c, Peripheral view, internal 
volution. 3d, Cross-section, internal volution. Chidamu. 
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PLATE XLV A. 
FIG. 1 a—c. SIMBIRSKITES NEPAULENSIS Gray sp. 

Page 271. Drawn after a plaster-cast of H. F. Blanford's original 
specimen (Palaeontology of Niti, pl. 14, fig. 1). la, Lateral view. 
16, View of the external periphery, lc, Cross-section. Niti. 

FIG. 2 a—d. PERISPHINCTES (PARABOLICERAS) FASCICOSTATUS n . s p . 
Page 304. Internal cast. Natural size. 2a, Lateral view. 26, Aper-

tural view. 2c, View of the external periphery. 2d, Suture. Spiti 
Shales. Schlagintweit Collection, Munich. 
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PLATE XLVI. 
FIG. 1 o — d . PERISPHINCTES (PARABOLICERAS) HIMALAYANUS n . s p . 

Page 296. Internal cast, with part of the body-chamber preserved. 
Natural size, la, Lateral view. 16, Apertural view. 1 c, View of 
the external periphery. Id, Suture. From Jandu, Hundes. 

FIG. 2 a—c. PFRISPHINCTES (PARABOLICERAS) TIBETICUS n . s p . 
Page 295. Internal cast. Natural size. 2a, Lateral view. 26, View 

of the external periphery. 1 c, Cross-section of the ultimate whorl. 
From Chidamu. 
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PLATE XLVII. 
FIG. 1 a—c. PERISPHINCTES (PARABOLICERAS) SPITIENSIS n . s p . 

Page 302. Specimen with part of the body-chamber preserved. The 
chambered nucleus has suffered from compression. Natural size, 
la, Lateral view. 16, View of the external periphery. 1 c, Cross-
section of the body-chamber. From Jandu, Sherik river, Hundes. 

FIG. 2 a — d . KOSSMATIA DESMIDOPTYCHA n . s p . 
Page 277. Internal cast, with part of the body-chamber preserved. 

2a, Lateral view. 26, Cross-section. 2c, View of the external peri-
phery. From Lochambelkichak, 2nd Stage. 
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PLATE XLVIII. 
FIG. 1 a—i. PERISPHINCTES (PARABOLICERAS) GRIESBACHI n. s p . 

Page 300. Specimen with posterior part of the body-chamber preserved, 
la, Lateral view. 16, View of the external periphery. 1 c, Cross, 
section of the body-chamber. 1 d, Suture. From Jandu, Hundes. 

FIG. 2 A — c . PERISPHINCTES (PARABOLICERAS) POMPECKJI n . s p . 
Page 301. Specimen with part of the body-chamber preserved, and the 

shell partly adhering. Natural size. 2a, Lateral view. 26, Apertural 
view (the thickness is drawn too small by 2 mm.). 2c, View of the 
external periphery. From Kibber in Spiti. 

FIG. 3 A—c. PERISPHINCTES (PARABOLICERAS) SABINEANUS Oppel sp. 
Page 292. Chambered nucleus. Natural size. 3a, Latiral view. 36, 

Apertural view. 3c, View of the external periphery. See also pl. 44, 
fig. 3. Chidamu. 
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PLATE XLVIIIA. 
FIG. 1 a, b. PERISPHINCTES (PARABOLICERAS) HAUGI n . s p . 

Page 297. Internal cast with the shell partly adhering. Natural size, 
la, Lateral view. 16, View of the external periphery. Spiti Shales. 
Coll. Schlagintweit, Munich. 

FIG. 2 A — c . PERISPHINCTES (PARABOLICERAS) POLYSPHINCTUS n . s p . 
Page 298. Specimen with the shell partly adhering, and a part of the 

body-chamber preserved. Natural size. 2a, Lateral view. 26, View 
of the external periphery. 2c, Cross-section. Spiti Shales. Coll. 
Schlagintweit, Munich. 

FIG. 3 a , 6. PERISPHINCTES (PARABOLICERAS) RECTECOSTATUS n . s p . 
Page 290. Internal cast with a portion of the body-chamber preserved. 

Natural size. 3a, Lateral view. 36, View of the external periphery. 
Spiti Shales. Coll. Schlagintweit, Munich. 





PLATE LXXVII. 
F i g . 1. MACROCEPHALITES WAAGENI n. sp. 

Page 270. Chambered nucleus, somewhat compressed, but restored by 
the artist. Natural size. Lateral view. Gieumal, Spiti. (Oxford. 
ian?) 

Fig . 2 a, b. MACROCEPHALITES WAAGENI n. sp . 
Page 270. Chambered nucleus, somewhat compressed, but restored by 

the artist. Natural size. 2a, Lateral view. 26, Front view. Near 
Gieumal, Spiti. (Oxfordian ?). 

Fig . 3 a, b, c. MACROCEPHALITES WAAGENI n. sp. 
Page 270. Internal cast of chambered nucleus. 3a, Lateral view. 36, 

Front view. 3c, 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 nepavlensis (Jour. Asiat. Soc. 
Calcutta, 1864, XXXII, p. 128, pl. I, figs. 6, 6a). 4a, Lateral view. 
46, Front view. 4c, View of the external periphery. From the 
Spiti Valley. (Oxfordian?) 

Fig . 5 a, b. MACROCEPHALITES sp . 
Page 269. Internal cast. Natural size. 5a, Lateral view. 56, Front 

view. 5c, View of the external periphery. Tera Gadh,"? below the 
base of the Spiti shales (A. V. Krafft) . (Kellaway ?) 

F i g . 6 a—d. MACROCEPHALITES KITCHINI n . sp . 
Page 271. Internal cast of chambered nucleus. Natural size. 6a, 

Lateral view. 66, Front view. 6c, View of the external periphery, 
6d, Suture-line. Gieumal. (Oxfordian ?). 
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PLATE LXXVIII . 
Fig. 1 a—c. HOLCOSTEPHANUS (ASTIERIA) cf. CONVOLUTA V. Koener. 

Page. 395. The whole specimen belongs to the body-chamber. Natural 
size, la, Lateral view. 16, View of the external periphery. 1 c, 
Cross-section in outline. From Lochambelkichak. Neocomian. 

Fig . 2 a , 6 . OPPELIA (STREBLITES) CRASSICOSTATA n . s p . 
Page 392. Fragment of the body-chamber, preserved as an internal 

cast. Natural size. 2a, Lateral view. 26. Cross-section in outline. 
From Hundes. (Coll. T. L. Walker.) 
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PLATE LXXIX. 
F i g . 1 a — c . HOLCOSTEPHANUS (SPITICERAS) TOBLERI n. sp . 

Page 394. Internal cast almost entirely chambered. Natural size, 
la, Lateral view. 16, Front view. 1 c,' Suture. From Hundes. (Coll. 
T. L. Walker.) 

Fig. 2 a—d. HOPLITES (SARASINELLA) afi. SUBSPINOSUS Uhlig n. sp. 
Page 241. Chambered internal cast. Natural size. 2a, Side view. 

26, View of the external periphery. 2c, Suture. 2d, Cross-section. 
From Hundes. Valanginian. . 

Fig. 3 a—/. BOCHIANITES GERARDI Stoliczka sp. 
Page 382. Fragment showing two sutures and a portion of the body-

chamber. Natural size. 3a, View of the ventral side. 36, View of 
the dorsal side. 3c, Lateral view. 3d, 3e, Cross-section. 3j, Suture-
line. This is the original type of Stoliczka's Anisoceraz 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. 46, Apertural view. 4c, View of the 
external periphery. 4d, Suture. From Kuti, Byans. 
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P L A T E LXXX. 
F i g . 1 a. 6. HOPLITES (THURMANNIA) BOISSIERI 

Page 233. Internal cast, 
whorl belongs to the 
From Lochambelkichak, 

Pictet sp. 
Natural size, la, Lateral view. The last 

body-chamber. 16, Cross-section in outline. 
Lochambel-beds. 
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PLATE L X X X I . 
Fig. 1 a, 6. HOPLITES (THURMANNIA) n. sp. ind., aff. BOISSIERI 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. 16, View of the exter-
nal periphery. From Lochambelkichak, Lochambel-beds. 

F i g . 2 a , 6. SIMBIRSKITES n . s p . i n d . 
Page 275. Internal cast of chambend nucleus. 2a, Lateral view. 

26, View of the external periphery. Kiangur Pass'. 
F i g . 3 a—d. HOPLITES (SARASINELLA) VARIANS n . s p . 

Page 238. Internal cast of chambered nucleus. Natural size. 3a, 
Lateral view. 36, Front view. 3c, View of the external periphery. 
3d, Suture. Lochambelkichak. (Neocomian.) 
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PLATE LXXXII . 
Figj 1 a—c. OPPELIA (STBEBLITES) SPHENODOMA Uhlig and F. Sue3s. 

t J Page 39|. Specimen with part of the body-chamber preserved and the 
~ shell partly adhering. Natural size, la, Lateral view, lb, Aper-

tural view. 1 c, View of the external periphery. See also pi. VI, 
fig- 3. 

Fig. 2 a—c. HOPLITES (KILIANELLA) PEXIPTYCHUS Uhlig. 
Page 229. Internal cast of chambered nucleus. Natural .ize. 2a, 

Lateral view. 26, Front view. 2c, View of the external periphery. 
Form Lochambelkichak. (Valanginian.) 

F i g . 3 a, 6. HOPLITES (KILIANELLA) LEPTOSOMA n . s p . 
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 . 36, View of the external periphery. From 
Lochambelkichak. (Valanginian.) 

F i g . 4 A — c . HOPLITES (KILIANELLA) n . s p . i n d . 
Page 232. Fragment of body-chamber, without the shell. Natural size. 

4a, Lateral view. 46, View of the external periphery. 4c, Cross-
section. Lochambelkichak. (Valanginian.) 

F i g . 5 a—c. HOPLITES (KILIANELLA) CONSTRICTUS n . s p . 
Page 230. Fragment of body-chamber, without the shell. Natural size. 

5a, Lateral view. 56, View of the external periphery. 5c, Cross-
section. From Lochambelkichak. (Valanginian.) 
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PLATE LXXXII I . 
F i g . 1 a, 6. HOPLITES (BLANFORDIA) ROTUNDIDOMA n . s p . 

Page 189. la, Lateral view. The anterior part of the last whorl 
seems to belong to the body-chamber. 16, View of the external 
periphery. From Lingti river, Spiti. 

/ F i g . 2 a , 6 . HOPLITES (BLANFORDIA) ROTUNDIDOMA n . s p . 

Page 189. Internal cast. Natural size. 2a, Lateral view. 26, View 
of the external periphery. 

F i g . 3 a, 6. HOPLITES (BLANFORDIA) n . s p . a f f . ROTUNDIDOMA n . s p . 

Page ISO. Internal cast. Natural size. 3a, Lateral view. The an-
terior part of the last whcrl seems to belong to the body-chamber. 
36, View of the external periphery. From Ladakh, Kashmir. (Coll. 
Prochnow, Mustum fur Naturkunde, Berlin.) 

F i g . 4 a—c. HOPLITES (BLANFORDIA) SUBQUADRATUS n . s p . 

Page 194. Chambered nucleus. Natural size. 4a, Lateral view. 46 
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 L X X X I Y . 
F i g . 1 a , 6. HOPLITES (BLANFORDIA) c f . SUBQUADRATUS n . s p . 

Page 194. Fragment of body-chamber. Natural size. la, Lateral view. 
lb, Cross-section. Compare with pi. LXXXIII, fig. 4. From Gieumal. 

Fig. 2 a—d. HOPLITES (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 Cautleyi (Palaontolog. Mitteilungen, II, pi. 78, 
fig. 2 (non fig. 3 =Spiticeras Cautleyi). 2a, Lateral view. 2b, View 
of the external periphery of the body-chamber. 2c, Lateral view of 
the penultimate whorl. 2c?, View of the external periphery of the 
penultimate whorl. Shangra. (Neocomian.) 

F i g . 3 a, b. HOPLITES (BLANFORDIA) n . s p . i n d . 
Page 191. Fragment of body-chamber. Internal cast. Natural size. 

3a, Lateral view. 36, View of the external periphery. From the 
Spiti shales, Hundes. 

Fig. 4 a, b. HOPLITES (BERRIASELLA) aff. RAREFURCATUS Pictet sp. 
Page 237. Internal cast. Natural size. 4a, Lateral view. 46, View 

of the external periphery. Lochambelkichak, 3rd Stage. 
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PLATE LXXXV. 
J<ig J A — C HOPLITES (NEOCOMITES) ODONTODISCUS n. sp. 

Page 256. Internal cast with part of the body-chamber preserved. 
Natural size, la, Lateral view. 16, View of the external periphery. 
1 c, Cross-section. From Lochambelkichak. (Valanginian.) 

(t F ig . 2 a—c. HOPLITES (NEOCOMITES) ODONTODISCUS n . sp . 
Page 256. Internal cast almost entirely chambered. Natural size. 

2a, Lateral view. 26, Cross-section. 2c, Section. South of Ting 
Jung La, Hundes. (Valanginian.) 

/ ) F ig . 3 a, 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. 36, View of the external periphery. From Lochambelkichak. 
(Valanginian.) 

'I ? F ig . U.' HOPLITES (NEOCOMITES) n . sp. ind. aff . ODONTODISCUS n . sp . i 

— _ x'age 259. Fragment of body-chamber. Internal cast. Natural size. 
Lateral view. From Lochambelkichak. (Valanginian.) 

ii ^ Fig. 5 a—d. HOPLITES (NEOCOMITES) n.;;sp. ind. aff. ODONTODISCUS n. sp. 
Page 258. Fragment of body-chamber. Internal cast. Natural size. 

5a, Lateral view. 56, View of the external periphery. 5c, 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.; 

^ F i g . 6 a, 6. HOPLITES (^OCOMITES ) n . sp . ind . 
Page 259. Fragment of body-chamber. Internal cast. Natural size. 

6a, Lateral view. 66, View of the external periphery. From Locham-
belkichak. (Valanginian.) 
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PLATE L X X X V I . 
G>il ' i L y U L A F i g . 1 a—C. HOPLITES (NEOCOMITES) WALKERI n. sp. 

\'1 ^ Page 253. Internal cast. Natural size, la, Lateral view. The last 
whorl belongs to the body-chamber. 16, View of the external peri-
phery. 1 c, Cross-section. Compare with pi. LXXXVII, fig. 3 a, b. 
From Lochambelkichak (Valanginian). 

' ' Fig. 2 a, b. HOPLITES (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. 26, Cross-section. From Lochambelkichak (Valanginian). 

M Fig. 3 a, b. HOPLITES (THURMANNIA) KINGI n. sp. 
Page 235. Specimen with shell partly adhering and part of body-

chamber preserved. Natural size. 3a, Lateral view. 36, Cross-section 
at the beginning of the last whorl. From Lochambelkichak (Val-
anginian). 

Fig. 4 a, b. HOPLITES (ACANTHODISCUS) SOMMERINGI Oppel sp. 
Page 213. Fragment of body-chamber. Internal cast. Natural size. 

4a, Lateral view. 46, View of the external periphery. From Kuti 
(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. 56, Lateral view, right-hand side. 
5c, Whorl section. From Hundes (Valanginian). 
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PLATE LXXXVII. 
Fig. 1 a — c . HOPLITES (NEOCOMITES) PYCNOPTYCHUS n. sp. 

Page 252. Internal cast, with part of the body-chamber preserved. 
Natural size, la, Lateral view. 16, Apertural view. 1 c, View of 
the external periphery. From Lochambelkichak (Valanginian). 

Fig. 2 A—C. HOPLITES (NEOCOMITES) CALLIPTYCHUS n. sp . 
Page 251. Internal cast, with part of the body-chamber preserved. 

Natural size. 2a, Lateral view. 26, Apertural view. 2c, View of 
the external periphery. From Lochambelkichak (Valanginian). 

Fig. 3 a, b. HOPLITES (NEOCOMITES) WALKERI n. sp. 
Page 253. Specimen partly retaining the shell and exhibiting part of 

the body-chamber. Natural size. 3a, Lateral view. 36, View of the 
external periphery. Compare with pl. LXXXVI, fig. 1 a— c, 
fig. 2 a, b. From Lochambelkichak (Valanginian). 

Fig . 4 a—d. HOPLITES (NEOCOMITES) aff. WALKERI n. sp. 
Page 254. Chambered internal cast. Natural size. 4a, Lateral view. 

46, View of the external periphery. 4c, Cross-section, 4d, Suture. 
From Hundes (Valanginian). 
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PLATE LXXXVIII. 
Fig . 1 a—c. HOPLITES (NEOCOMITES) NIVALIS n. sp. 

V Page 247. Fragment of body-chamber. Internal cast. Natural size. 
la, Lateral view. 16, View of the external periphery, lc, Cross-
section in outline. From Lochambelkichak (Valanginian). 

H Fig. 2 A—c. HOPLITES (NEOCOMITES) NIVALIS n. sp. 
Page 247. Internal cast. Natural size. 2a, Lateral view. The last 

whorl so far as preserved, belongs to the body-chamber. 26, View 
of the external periphery. 2c, Cross-section. From Lochambelkichak 
(Valanginian). 

Fig. 3 a—c. HOPLITES (NEOCOMITES) aff. NEOCOMIENSIS d'Orbigny sp. 
Page 246. Chambered fragment. Natural size. 3a, Lateral view. 

36, Cross-section. 3c, Suture. From Hundes (Valanginian). 
Fig. 4 a—c. HOPLITES (SARASINELLA ?) CAUTLEYI Oppel sp. 

Page 242. Internal cast of chambered nucleus. Natural size. 4o, 
Lateral view. 46, View of the external periphery. 4c, Suture. This 
is the original specimen of Stoliczka's Ammonites Theodorii {Mem. 
Geol. Surv. India, V, pi. IX, fig. 5). Compare with pi. LXXXIV, 
fig. 2. From Spiti (Valanginian). 

Fig. 5 a—c. HOPLITES (NEOCOMITES) NIVALIS n. sp. 
Page 247. Internal cast of chambered nucleus. Natural size. 5a 

Lateral view. 56, Front view;" 5c, Suture-line. From Lochambelki-
chak (Valanginien). 
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PLATE L X X X I X . 
,3 DU*'VJU-ICJOUA-S^ FIG. I A—D. HOPLITES (NEOCOMITES) THEODORI Oppel sp. 

Page 260. This is Oppel's type specimen (Palaontologische Mitteilungen, 
II, pl. 78, fig. 3 and pl. 83, fig. 2). la, Side view of the body-
chamber. 16, Side view of the inner whorls drawn after a plaster 
cast. 1 c, Whorl section. Id, View of the external periphery. From 
Laptal, Ngari Khorsum (Valanginian). Schlagintweit Collection, Munich. 

1 Fig. 2 a, b. HOPLITES (NEOCOMITES) THEODORI Oppel sp. 
Pago 2G0. Internal cast. Natural size. 2a, Lateral view. The last 

whorl so far as preserved belongs to the body-chamber. 26, Cross-
soction. From Lochambelkichak (Valanginian). 

F i g . 3 a, b. HOPLITES (NEOCOMITES) INDICUS n. sp. 
u- Page 262. Internal cast, with part of the body-chamber preserved. 

Natural size. 3a, Lateral view. 36, View of the external periphery. 
From Lochambelkichak (Valanginian). 

F i g . 4 a—c. HOPLITES (NEOCOMITES) INDICUS n. sp. 
Page 262. Internal caot. Natural size. 4a, Lateral view. The last 

whorl so far as preserved belongs to the body-chamber. 46, View 
of the external periphery. 4c, Cross-section. From Lochambelkichak. 
(Valanginian). 

F i g . 5 a, b. HOPLITES (NEOCOMITES) INDICUS n. sp. 
Page 262. Fragment of body-chamber. Internal cast. Natural size. 

5a, Lateral view. 56, View of the external periphery. From Hundes 
(Valanginian). 

Fig . 6. HOPLITES (NEOCOMITES) INDICUS n. sp. 
Page 262. Suture. From Hundes (Valanginian). 
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PLATE XC. 
F i g . 1 a—e. HOPLITES (NEOCOMITES) MONTANUS n . sp. 

Page 249. Internal cast. Natural size, la, Lateral view. Three-quar-
ters of the last whorl belong to the body-chamber. 16, View of the 
external periphery, lc, Id, Cross-sections, le, Suture-line. From 
Lochambelkichak. (Valanginian.) 

Fig. 2 A—D. HOPLITES (BERRIASELLA) n. sp. ind. aff. PRIVASENSIS Pictet sp. 
Page 184. Internal cast, exhibiting a portion of the body-chamber. 

Natural size. 2a, Lateral view. 26, View of the external periphery. 
2c, Cross-section. 2d, Sutures. From Lochambelkichak 3rd Stage. 

F i g . 3 a, b. HOPLITES (NEOCOMITES) INDOMONTANUS n. sp. 
Page 250. Internal cast with part of the body-chamber preserved. 

Natural size. 3a, Lateral view. 36, View of the external periphery. 
From Lochambelkichak (Valanginian.) 

Fig. 4 a—c. HOPLITES (SARASINELLA) SUBSPINOSUS n. sp. 
Page 239. Internal cast, chambered almost to the end. Natural size. 

4a, Lateral view. 46, View of the external periphery. 4c, Suture-
line. From Lochambelkichak (Valanginian.) 

F i g . 5 A—c. HOPLITES (NEOCOMITES) MONTANUS n . sp . 
Page 249. Fragment of body-chamber. Internal cast. 5a, Lateral view. 

56, View of the external periphery. 5c, Cross-section. From Loch-
ambelkichak (Valanginian.) 

Fig. 6 a, b. HOPLITES (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. 66, View of 
the external periphery. From Lochambelkichak, 3rd Stage. 

F i g . 7. HOPLITES (NEOCOMITES) INDOMONTANUS n. sp . 
Page 250. Lateral view of a fragment of body-chamber. Natural size. 

From Lochambelkichak. (Valanginian.) 
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PLATE XCI. 
Fig. 1 o—d. PÊ iwwffNCTES (VIRGATOSPHINCTES) BROILII n. ap. 

Page 337. Internal cast. Natural size, la, Lateral view. Three-quar-
ters of the last whorl bblong to the body-charobp.r. The suture 
represented is the last one. 16, Apertural view. 1 c, View of the 
external periphery. 1<2, 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. 2a, 

Side view. The internal volution is only preserved as an outer cast 
of its external form. 26, Side view of the internal volution, drawn 
after a plaster cast. 2c, External periphery. From the Spiti shales. 
Exact locality unknown. 

Fig. 3 a, b. KOSSMATIA TENUISTRIATA Gray sp. 
Page 275. Plaster-cast of Gray's type specimen. (Depicted by Blanford, 

Palsontology of Niti, pi. XV, fig. 2a—c, and by v. Siemiradzki, 
Palaeontographica 45, pi. XXI, fig. 30). 3a, Side view. 36, View of 
the external periphery. From the Sipti shales. Exact locality not known. 

Fig . 4. KOSSMATIA DESMIDOPTYCHA n. sp. 
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.) ; , 
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