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HIMALAYAN FOSSILS.

V olume V, Memoir No. 2.

THE FAUNA OF THE HIMALAYAN MUSCHELKALK.

BY

C A U L  D 1B N E E , P h .D.,

Pkofessob of P a l  .eon tolog y  at  the U n iv e r s it y  of V ie n n a ,

IN T R O D U C T IC  X.

There is no stage o f  the Indian Trias richer in fossils than the M uschelkalk o f 
the Himalayas.

The age o f the fauna o f this horizon has been interpreted correctly by Oppel,
F. von Hauer and Beyrich. A  com plete description o f all the rich  materials o f 
Cephalopoda, collected by  the brothers von Selilagintweit, Stoliczka. Griesbach 
and myself, was published in 1S95 in V ol. I I ,  Pt. 2 o f  this series o f the Paheonto- 
logia Indica. It was supplemented b y  a very careful description o f the small 
number o f Brachiopoda and Lam ellibrauchiata by the late Hr. A . B ittner in 1899 
in Vol. I l l ,  Pt. 2 o f the present series.

A fter those two publications had been, issued, large collections o f fossils from  
the IVluscholkalk of the Him alayas were obtained by  H ayden and A . von  K rafft 
in Spiti (1898-1900), by T. D. la  Touche in the upper Lissar valley (1899) and by
F. H . Smith in Evans (1899). A m on g those materials only the Cephalopoda 
collected in the year 1898 in  Spiti by H ayden were examined by A. von K rafft 
and the result of this examination was a short preliminary account, published 
in the general report o f the Geological Survey of India for 1898-99, pp. 11- 22.

A  fu ll account, with the description and figures o f  the new form s discovered 
since 1897, w ill be given in the present work. Such species as have been described 
in Vol. II, Pt. 2 of this series by  m yself, or in V ol. i l l ,  Pt. 2 by  Bittner, w ill 
only be referred to in cases where new discoveries have succeeded in  enlarging 
our knowledge. Thus, the present work m ay he considered as a sequel to  the tw o 
above-mentioned publications in the Palaeontologia Indica.
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DESCRIPTION OF FOSSILS.

Class : BRACHIOPODA.

Genus: Spie ife e in a  d’ Orb.

1. Sp ie if e e in a  Stracheyi Salter. PI. I , fig. 6.

1865. Spiriferina Stracheyi Salter, Paleontology of Niti, p. 72, PLIX , fig. 13.
1899. Sp» Stracheyi Bittner, Him&l. Foss., Pal. Ind., ser. XV, Vol. I l l ,  Pt. 2, p. 18, PI. IV. 

figs. 3-14.

This species, which is the commonest leading fossil of the main mass of the 
lower Muschelkalk in Spiti, Garhwal and Byans, is very largely represented in 
the collections o f Hayden, A . v. Krafft and Smith. To the localities known to 
Bittner— Shalshal cliff (coll. Strachey and Diener), Lilang (coll. Stoliczka)— the fol­
lowing must be added: Bambanag cliff (coll. A. v. Krafft), W . of Lilang (coll, 
v. Krafft), N .-E . o f Lilang (coll. v. Krafft), N .-W . o f Muth (coll. Hayden), W . of Po 
(coll. A. v. Krafft), Kalapani (coll. Smith), Jolinka (coll. Smith), ridge between 
Dharma and Lissar valleys (coll. La Touche).

Notwithstanding the large materials available to me for examination, 1 can add 
but very little to the excellent description of the species given by the late Dr. Bittner. 
The most remarkable character of adult individuals, namely, the presence of wing­
like expansions of the hinge-line, is very strongly developed in some of my speci­
mens, especially in those from the Muschelkalk of Lilang. The figured example, 
whioh is particularly wide, surpasses in this respect all the specimens known to 
Bittner and recalls most vividly Spiriferina alata Sohloth. from the Permian rocks of 
England as illustrated by King. In this example a width of the ventral valve of 
46 mm. corresponds to a length of 12*5 mm.

2. Spir ife r in a  (M entzelia) K oeveskallien sis Suess.

1873. Spiriferina Eoeveekalliensis Snees, in Boeokh, Geologisohe Verhaltnwe des sudl. Bakony, p. 175, 
Pi. X I , figs. 22, 23.

1899. Sp* Koev epical liens is Bittner, Himal. Foes., Vol. I l l ,  Pt. 2, p. 21, PL IV, figs. 15, 16. For a 
complete list of synonyms the reader is referred to this memoir.

Of this species, which has been considered as identical with Spiriferina 
spitiemis Stol. by Bittner, a small number of examples were collected in the 
Muschelkalk near Muth and N .N .W . of Kaga (Spiti) by Hayden.

There is only a single individual exhibiting the flat, compressed shape of the 
variety microrhyncha. All the rest of the specimens are strongly inflated, and pro­
vided with a remarkably thick and strongly incurved beak, recalling Stoliezka’s 
type-speoimen of the variety spitiemis. One ventral valve from Kdga is, in its size



and outlines, exactly like Mentzelia Mentzelii oar. judicarica Bittner (Brachio- 
poclen der Alpinen Trias, Abhandl. K. K. Geol. Reichsanst., X IV , p. 24, Taf. 
X X X IV , fig. 26), from which it is distinguished only by the striation of its shell.

The more abundant European types of Sp. Koeveskalliensis seem to be rather 
rare in the Indian Muschelkalk, where the species is chiefly represented by the 
oar. sp Men sis.

3. Spiriferina  (M entzelia) Mentzelii Dunk. PI. I, fig. 3.

1861. Spiriferina Mentzelii Dunkep, Palreontographica I, 1, p. 287, Tab. X X X IV , figs. 17-19.
1890. Sp. (Mentzelia) Mentzelii Bittner, Br&oliiopoden der Alpinen Trias, Abhandl. K. K. Geol. Reichs- 

anst. XIV , p. 22, Taf. X X X IV , figs. 1-28. For a complete list of synonyms refer to this memoir.

In the Muschelkalk of Muth, Spiti, there occurs together with Spiriferina 
Koeveskoi li en sis a smooth Mentzelia, which cannot be distinguished from some 
varieties oi the common European M. Mentzelii.

It is especially the variety Ulyrica Bittner (1. c. Taf. X X X IV , fig. 28), to which 
the only specimen available for examination is most nearly allied. It is provided 
with a large, open area and with a strongly developed mesial sinus, to which a 
distinctly defined broad and low mesial fold corresponds in the dorsal valve. The 
beak is not perfectly straight, but slightly incurved. The sinus is flat, low, and 
accompanied by sharply-marked borders in the apical region.

There is also a strong relationship between this specimen and the variety baco- 
nica Bittner (1. c. Taf. X X X IV , fig. 27). They agree very closely in their dimen­
sions, in the strong beak, towering above a broad area, and in the character o f the 
front line. Rudimentary plications in the lateral parts of both valves are not 
entirely absent in my Himalayan example, but considerably less distinctly developed 
than in the var. baconica.

No other specimen being available for examination, I have not been able to 
study its internal characters.

The measurements of this specimen are as follow :—
Entire length of tbe shell 

„  width ,,
Length of the dorsal valve 
Thickness of both valves

20 mm.
21 „ 
15*5 „

Genus: Spirigera  d’Orb.

I. Spirigera  Stoliczkai Bittner.

189D. Spirigera Stolicekai Bittner, Hirarfl. Foseils, Palsont. Ind., ger. X V , Vol. I l l ,  Pt. 2, p. 23, PI. I l l ,  
"figa. 1-17.

To the localities from which this species has been quoted by Bittner, the 
following must be added: Kalapani (coll. Smith), Jolinka, Byans (coll. Smith), 
Bambanag cliff (co ll A. v. Krafft), Kaga, Spiti (coll. Hayden), Muth (coll. Hayden 
and A. v. Krafft), N.N.W. of Po (coll. A. v. Krafft).



I have to add but very little to Bittner’ s excellent description of this species, 
In the Musdhelkalk of Kalapani it seems to be rather richly represented, but by 
small-sized specimens only. I  have scarcely any doubt that they may be assigned 
with full certainty to Sp. Stoliczkai, since they agree with the types from the Shalshal 
cliff in all their characters except their small dimensions. Near Jolinka a small 
number of normal-sized examples was collected by Smith.

A  remarkable case o f convergence must be noticed between Sp. Stoliczkai and 
Dielasrna Himdlayamm Bittner. In the Muschelkalk of Spiti types of the present 
speoies are occasionally met with, which are distinguished from the normal type by 
their very flat valves, by their slightly elongated shape and by the absence, or 
only rudimentary development, of a mesial sinus in the ventral valve. Such types 
are very similar to some forms of Dielasrna Himdlayanum, another most abundant 
species in the horizon of Spiriferina Stracheyi. To their outward similarity is 
added a strikingly similar structure of the beak, which in both species is provided 
with strong dental plates, extending rather far upward into the visceral region. 
It is only by  grinding off the front portion of such types, that their relation to 
Sp. Stoliczkai can be proved with fu ll certainty.

Genus: B e t z i a  King.

R e t z i a  ( ? )  h i m a i c a  Bittner.
1899. Retzia himaica Bittner, Himalayan Fossils,'Pal. Ind., ser. XV, Vol. I l l ,  Pt. 2, p. 22, PI. IV,

figs. 17, 18.

This interesting species is represented by six specimens in A. v. Krafft’s collec­
tions from the lower Muschelkalk (horizon of Rhynchonella Griesbachi) of the 
Bambanag cliff. They are of the same size as my type-specimens from the Shalshal 
cliff and are distinguished from all other Triassic R etzia  by the absence of any 
remarkably developed median rib in the dorsal valve and by the very low and rather 
indistinct area. As has been remarked by Bittner (Brachiopoden der Alpinen Trias, 
Abhandl. K. K . Geol. Beichsanst., 1890, X IY , p. 296) all Triassic representatives 
of the genus Retzia. (in a wider sense) are provided with a small, sharply-bordered, 
triangular area. This character is equally well developed in the Carboniferous group 
of Retzia radialis Phill. and R. ulotrix de K on., which have been united in the 
genus Hustedia by Hall and Clarke (Introduction to the Study of the Genera of 
Palaeozoic Brachiopoda, Pal. o f New York, Vol. V III , Pt. 2, p. 122). It is not 
probable that our Himalayan species is congeneric with Hustedia radialis. Nor can 
it remain in the genus Retzia, if  the latter is taken in a narrower circumscription 
corresponding to K ing ’s original type Terebratula Adrieni Vern.

Retzia (?) himaica is probably a type of distinct generic structure, but the 
determination o f the critical features in the genera allied to Retzia is attended with 
peculiar difficulties. The examples available to me are not sufficiently well preserved 
for the study of their complicated internal structure, although I  have succeeded 
in establishing the presence of spiral cones.



Genus: D ielasma King.

D i e l a s m a  h i m a l a y a n u m  Bittner.
1899. Terebratula (Dielasma) Himdlayana'Bittner, Himdl. Posa., Vo!, I l l , Pt. 2, p. 25, PI. V, figa. 1-8,

10, 11. ‘ |

Broader and narrower forms of this common species from the^Borizon of Spirt- 
ferina Stracheyi have been collected in the Muschelkalk of Kalapani by Smith, 
at Lilang, Kaga and N.-W. of Po by A. v. Krafft, at Kaga, Muth (Spiti) and in the 
Thanam valley (Bashahr) by Hayden, and on the ridge between Dharma and 
Lissar valleys by La Touche.

On the majority of casts the very strong dental plates of the ventral and 
the median septum of the dorsal valve are very distinctly developed. There are, 
however, exceptional specimens in which only faint traces of dental plates have 
been noticed and which consequently resemble the well-known Muschelkalk 
species Ccenothyris vulgaris Schloth. more closely than the typical forms of 
D. Himalayanum.

Genus: C c e n o t h y r i s  Douville.

C c e n o t h y r i s  v u l g a r i s  Fchloth. PI. I, figs. 4, 5.
1823. Terebratulites vulgaris Sckh iheim, Nachtraege zur Petnfactenkunde, Tab. X X X Y II, figs. 6-9.
1890. T. (Ccenothyris) vulgaris Bittner, Brachiopoden der Alpinen Trias 1. e., p. 6. For a complete list of 

synonyms vide this memoir.
1899. 2\ (C.) cf . vulgaris Bittner, Himal. Foss., Vol. I l l ,  Pt. 2, p. 28, PI. V, fig. 14.

Only a single specimen from Lilang wras known to Bittner, which he considered 
referable with some probability to this most abundant species of the European 
Muschelkalk. Prom the upper Muschelkalk of Kaga, Spiti, two specimens (coll. 
Hayden) are before me, which I  cannot separate from Ccenothyris vulgaris. 
They are absolutely identical with typical specimens of this species from the 
Muschelkalk of .ludicaria in the collections of the University and of the K . K . Geol. 
Reichsanstalt.

Externally, dental plates in the beak of the ventral valve ar e not visible. In 
order to .make sure of their absence, I have made a section through the cardinal 
region of the larger specimen. Dental plates are not at all developed, just as in 
full-grown individuals of Q. vulgaris. The median septum of the dorsal valve and 
the two lateral hinge-plates supporting the dental sockets are very strongly marked , 
in my smaller example.

Both specimens belong to the asinuated form of 0. vulgaris, having no indica­
tion of a frontal wave.

The measurements of those two specimens are as fo llow :—

Length of the dorsal valre 
Thickuess of both, valvea

Dimensions.

9  9

30 mm. 
21-5 „  
25 „
17*5 ,,

20 mm. 
19 
18
125 „



Genus : R hynchonella Fisch.

1. R hynchonella G riesbaohi Bittn.

1399. Rhynchonella Gt-riesbachi Bittner, Himalayan Foss., Vol. I l l ,  Pt. 2, p. 12, PI. II, figs. 1-7.

Numerous examples of this characteristic species of the group o f Rhynchonella 
trinodosi Bittner were collected from  the Muschelkalk of Kalapani by Smith. 
Two specimens were obtained from the lower Muschelkalk of the Bafhbanag cliff 
by A. v. Krafft.

2. R hynchonella cf. D ien eri Bittner.
1899. Rhynchonella Dieneri Bittner, Himdl. Foss., Vol. I l l ,  Pt. 2, p. 14, PI. II, figs. 8, 9.

Two specimens from the Muschelkalk o f Lilang, which were collected by the 
late A. yon Krafft together with S'piriferina Stracheyiy differ from Rhynchonella 
Griesbachi by their larger size, greater width and shallower shape. Thus, in their 
external characters m y examples agree rather closely with Rh. Dieneri, but the 
dorsal valve of the more complete specimen exhibits a very strongly marked median 
septum. As the presence of a strongly developed median septum is regarded by 
Bittner as one of the distinguishing characters o f Rh. Griesbachi, I  dare not venture 
on a direct identification of my specimens from  Lilang with Rh. Dieneri, notwith­
standing their external resemblance.

A  third specimen with numerous plications in the sinus and in the correspond­
ing frontal wave was collected from the Muschelkalk of K£ga by A. v. Krafft.

3. R hynchonella mtjtabilis Stoliczka.

1865. Rhynchonella mutahilis Stoliczka, Memoirs Geo!. Surv. of India, Vol. V, Pt. 1, p. 40, PI. I l l ,  
figs. 5-9.

1899. Rh. mutahilis Bittner, Himal. Foss., Vol. I l l ,  Pt. 2, p. 15, PI. II, figs. 11-13.

That Rhynchonella mutabilis is a Muschelkalk species and does not occur in  the 
upper Trias, as bad been suggested by Stoliczka, has been proved by the discovery of 
numerous specimens in the Muschelkalk at Lilang—the place from which 
Stoliczka* s type-specimens have been recorded—also N.N.W . o f Muth, west of Po 
and at the Shalsha! cliff, w here a large number of examples were collected from 
the horizon of Spiriferina Stracheyi by A. v. Krafft.

4. R hynchonella trinodosi Bittner. PI. I, tigs. 1, 2.
1890. Rhynchonella trinodosi Bittner, Brachiopoden der Alpinen Trias, Abhandl. K. K. Geol. Keictwanst., 

X IV , p. 13, Taf. X X X V II, fgs. 17.35.
1899. Rh. cf. tri?iodosi Bittner, Himal. Fos*., Vol. IIJ, Pt. 2, p. 14, PI. II, fig. 10.

There are twro specimens of this common European species in Smith’s collection 
from Kalapani, both of them agreeing so closely with some of the Alpine types 
described and illustrated by Bittner, that I cannot, separate them. Both specimens



are of large size and provided witli strongly-inflated valves. The frontal lobe is less 
broad than in the variety latelinguata Bittn., and has two folds in the'sm aller, but 
only one in the larger, of my two examples. The depressions which separate the 
median elevation o f the dorsal valve from the lateral parts, are sharply marked and 
reach higher upwards into the visceral portion o f the shell than in Rh. Griesbachi. 
The median septum o f the dorsal valve is also shorter than in the latter species* 
which otherwise is very nearly allied to Rh. trinodosi.

Dimensions.— The measurements of the smaller but more complete specimen 
are as fo llow :—

Length of the shell .
„ „ „  dorsal valve

Breadth of the shell .
Thickness of both valves. .

Class: LAMELLIBRANCHIATA.

Among the fossils o f the Himdlayan Muschelkalk collected by Hayden, 
La Touche, Smith and A. v. Krafft, there is no more difficult group than the Lamelli- 
branchiata. They are neither richly represented in the Himalayan collection nor 
are the specimens sufficiently well preserved to allow an exact observation of their 
specific characters. The number o f forms worthy of specific description is there­
fore very small. In many cases I have not succeeded in identifying the genus with 
certainty, even in species of which a considerable number of examples has been 
available for examination, as in Cardiomorpha (?) Haydeni. This will, I  hope, 
explain my reasons for deeming it preferable to leave undescribed such materials 
as by their fragmentary state of preservation are rendered absolutely unfit for 
determination.

. 13 mm. . 12 • 13 „

G enus: P osidonomya Broun.

1. Posidonomya cf. bosniaca Bittner. PI. I, figs. 8, 9.
1902. Posidonomya bosniaca Bittner, Brachiopoden und Lamellibranehiaten aus der Trias von Bosnien, 

Dalmatien und Venetien. Jakrb. K . K . Geol. Reicksanst., L II, p. 695, fig. 10*

Prom the Muschelkalk of the ridge between the Dharma and Lissar valleys 
(coll. La Touche) numerous fragments of right and left valves are before me, which 
undoubtedly belong to a species of Posidonomya, distinguished by almost equal 
length and height. The hinge-line is short. The pointed and distinctly prominent 
apex is roughly median in its position. The shell is but slightly inequilateral. 
The complete absence of any wings excludes its identification with Pseudomonotis 
or its allies. Both valves are equally and moderately vaulted.

The ornamentation consists of concentric ridges occurring at regular intervals 
and crossed by very delicate radial striae. The radiating sculpture is only noticed in 
perfectly well-preserved specimens.



There are only two European species of Posidonomya o f  Triassic age, which can 
put in a claim for a closer comparison with the present one. These are P . bosniaca 
Bittner from the Muschelkalk o f Cevljanovic and P . alia v. Mojsisovics (Jahrb. 
K . K. Geol. Beiclisanst., 1873, p. 438, Taf. X IV , fig. 6) from  the Buchenstein beds 
o f the Bakony in Hungary. A ll the other Alpine species o f Posidonomya are 
considerably longer than high.

P . alt a is o f  a nearly rectangular outline and of very small dimensions 
(7 -8  mm.). M y Himalayan examples are considerably larger (32-30 mm.) and agree 
both in their outlines and ornamentation very closely with Pos. bosniaca, I  have 
consequently placed them provisionally under P . qf. bosniaca, but without insisting 
on a direct identity between the European and Himalayan species.

2. Posidonomya ep. ind.

Prom the same locality two fragments of a second species o f Posidonomya 
were collected by T. E. La Touche. They agree with P . bosniaca in  their con­
centric ornamentation, but differ by their greater length and by their strongly 
inequilateral shape. The two fragments are not sufficiently well preserved to 
establish their specific characters.

3. P o s i d o n o m y a  sp. ind. aff. p a n n o n i c a  Mojs. PI. T, fig. 7.

A  large Posidonomya, o f which several imperfectly-preserved specimens—  
casts of right and left valves— were collected by Hayden from the Muschelkalk 
o f Math, Spiti. The specimen illustrated in fig. 7 deserves special mention on 
account o f its being composed o f both valves, which are firmly attached to each 
other. M y materials being insufficiently preserved, I  should not like to introduce 
a new specific denomination for this form, which in some of its features agrees with 
P . pannonica v. Mojsisovics (Ueber einige Triasversteinerungen aus den Sudalpen, 
Jahrb. K . K . Geol. Beichsanst., 1873, X X II I , p. 437, Taf. X IV , fig. 5) from the 
Buchenstein beds o f the Bakonv. I t  is, however, o f considerably larger size, its 
hinge-line is shorter and its posterior margin is elongated obliquely, its junction 
with the ventral margin form ing a sharply rounded-off angle. There is no 
difference in the amount of inflation between the two valves, both o f them being 
very moderately vaulted The small apex scarcely projects beyond the straight 
hinge-line.

The presence of very numerous concentric lamellae and o f a delicate concentric 
striation in the interlamellar spaces imparts to the sculpture an external appearance 
very like that o f P . pannonica.

This is certainly a new species, distinguished from the congeneric Alpine forms 
by its large dimensions and different outlines. In the common Pos. Wengensis 
Wissmann (Graf Mfinster, Beitrsege zur Geognosle und Petrefaktenkunde des 
sudostlichen Tirols, p. 23, Taf. X V I, fig. 12) the hinge-line is considerably longer



and the posterior margin regularly rounded, whereas P . idi'ianct Mojs. (1. c. p. 437» 
Taf. X IV , fig. 4) is o f a nearly circular shape.

G enus: L im a  Deshayes.

1. L ima sp. ind. aff. lineata  Deshayes.

Fragment's of both valves o f a very large Lima from  the upper Muschelkalk o f 
Kag5, Spiti (coll. Hayden). In one of m y fragments only a few traces o f tiie test 
have been preserved. They arc situated in the vicinity o f  the lateral margins, and 
covered with delicate, radiating striae, which are crossed by irregularly-set, concentric 
lines of growth. A  fragment of the test in the visceral portion o f this specimen 
exhibits traces of broad and flat ribs, recalling the ornamentation of Lima 
Imeaia from the German Muschelkalk, as illustrated by  Goldfuss (Lctrefacta 
Germaniat Vol. I I , p. 75, Pl. 0 , fig. 3).

M y fragments— imperfect and strongly-weathered casts, unfit for specific 
determination— belong to a species o f very large size, rivalling in dimensions the 
well-known Lima giganiea Desh. from the Lias of Wurtemberg.

2. L im a  sp. ind.

From the Musohelkalk between the Dharma and Lissar valleys (coll. La Touohe) 
several imperfectly-preserved valves o f a small Lima are before me. The shell is 
considerably inflated and with a steep anterior slope. The wings have been broken 
off. The surface is covered with numerous radiating ribs.

Lima o f such indifferent form are widely distributed throughout Triassic and 
Jurassic horizons. It is not possible to identify the Himalayan examples with any 
European form.

Genus: G ervilleia  Defr.

G e rvilleia  sp. ind.

A  fragmentary loft valve o f a Gervillem  (?) from  the Muschelkalk between the 
Lissar and Dbaro.a valleys, recalls G. rngusta Goldf. {vide Bittner, Lamelli- 
branehiaten von St, Cassian, Abhandl. K . K, Geol. Beichsanst^ X V III , p. 86, 
Taf. IX , figs. 7 10, 12, 16, 18). Its posterior margin is, however, less strongly 
elongated. The hinge-line is very short, with a nearly terminal apex.

In its shape this species has also some similarity to G. bomiaca Kittl. (Jahrb. 
K . K . GeoL Beicbsanst., L III , 1903, p. 709, Taf. X X I I I ,  fig. 8), but is o f  much 
larger size and not provided with strong lamellae o f growth.

From the same locality a left valve o f a large GeroUleia is before me, which in 
its general shape and outlines recalls Avicula Tqfana Bittner (1. c. p. 71, Taf.

c



V III , figs. ■ 9-11). But the total absenoe of an anterior wing makes its reference to 
Gervilleia more probable, although I  have not been able to observe the ligamental 
furrows.

G enus: Pleurqphorus K ing.

P letjrophortjs nov. sp. ind. PI. I, fig. 12.

The only specimen o f an equivalve shell from  the lower Muschelkalk o f Lilang 
(coll. Krafft) recalls in its external characters some of the Permian species of 
Fleurophortts K ing. It is considerably larger than high, of trapezoidal outlines, 
with rounded corners, narrowed anteriorly, expanded posteriorly. A pex corre­
sponding to the anterior termination of the straight hinge-line and strongly 
incurved. H inge-line equalling two-thirds of the entire length of the shell. 
Ventral margin with a faint sinuosity near the middle, passing into the posterior 
margin in a gracefully rounded curve. Posterior margin almost circular, meeting 
the hinge-line in a sharp angle. The posterior part is Dot separated from the 
visceral portion of the shell by a distinct keel. Under the umbonal slopes a small 
concavity extends anteriorly from  the base o f the beaks towards the ventral margin. 
The small and lanceolate area is bordered along its exterior side by a sharp rib 
There is no distinct lunula present.

The surface of both valves has suffered considerably from weathering. No 
traces of the delicate ornamentation have been left, there being merely a few indis­
tinct radiating ridges on the posterior wing.

The cardinal region not being accessible for examination, the systematic 
position of this shell must remain uncertain. Notwithstanding its external similarity 
to Fleuropkorus, the possibility of its belonging to the genus Myoconcha cannot be 
excluded. In this respect it might perhaps be compared with the Triassic species 
from St. Cassian, which has been described as Myophoria Blainvillei by A. v. 
Klipstein, but will ha ve to find its proper systematic position near either Fleurophorm  
or Myoconcha (Bittner, Lamellibranchiaten von St. Cassian, 1. c. p. 41, Taf. IV , 
fig. 4 ).

Genus: Cardiom orpha  de Kon.

Card io m o rph a  (?) H ayd en i nov. sp. PI. I , figs. 10 ,11 .

A  few  specimens from  the Muschelkalk o f M uth (coll. Hayden) recall in their 
external characters such Permian bivalves as have been united with Astarte* 
Cardiomorpha, Edmondia, etc., by various authors.

The two valves are always firmly attached to each other. The shell is slightly 
ineqnivalve, the right valve being the larger; but the difference in their size is 
subject to some variation. The outline is longitudinally subovate, with very 
moderately curved ventral and dorsal margins. Anterior margin subtruncate, 
posterior margin narrowly rounded. Beak situated near the anterior end of the



hinge-line, strongly incuryed, declining abruptly towards the* anterior side, and 
enclosing a small lunula in front, without sharply defined borders.

Surface of both valves covered with numerous, regular concentric lines of 
growth. I  hare not succeeded in discovering any traces of the binge-apparatus.

This species is one of the commoner bivalves of the Muschelkalk o f Spiti 
and is distinguished by its rather remarkable sculpture. I  have, therefore, con­
sidered it worthy of a special description and of a proper specific name. Its generic 
position is, however, absolutely uncertain, none of its internal characters being 
known to me. Its external resemblance to Bdmondia and Cardiomorpha has 
induced me to place it provisionally in the latter genus, Bdmondia being restricted 
to such species as are provided with gaping valves (Dali in Zittel’s Textbook of 
Palaeontology, English edition, p. 362).

Among the Lamellibranchiata of the Alpine Trias there is especially Anodon- 
tophora Telleri Bittner (Lamellibranehiaten der Trias von Hudiklanec bei Loitsch 
in Krain, Jakrb. K . IL Geol. Reicbsanst., L I , 1901, p. 231, Taf. V II, figs. 5-7) 
which may put in a claim for a closer comparison with the present species. It  
differs, however, by the presence of a diagonal ridge running from the apex tc yards 
the rounded-off corner in which the ventral and posterior margins unite. Nor has 
the examination of my Himalayan examples led to  the discovery o f any of the 
internal characters which are so characteristic of the Triassic genus Anodontophora.

Prom the Bosnian Muschelkalk of Han Bulog the genus Cardiomorpha has 
been quoted with some reserve by Kittl (Geologic der TJmgebung von Sarajevo, Jahrb. 
K. K. Geol. Reichsanst., L III, 1903, p. 716). There is, however, no affinity 
between the Bosnian species attributed to Cardiomorpha and our C. Hay deni from 
Spiti.

Cla$s: GASTEROPODA.

(By Priedrich Blascbke.)1
The following descriptions of some species of Gasteropoda from the Muschelkalk 

of the Himalayas are based on rather scanty material, which is neither rich in 
species nor in individuals. The state of preservation of the fossils, which are mostly 
casts in a black compact or marly limestone, with only very, few traces of the shelly 
substance, is rather unsatisfactory. Nevertheless, a small number o f interesting and 
well characterised forms could be picked out, which add considerably to our know­
ledge of the Himalayan Muschelkalk fauna of Glossophora, hitherto unknown.

A comparison of those forms with European species shows that nearly allied 
types are represented in the Alpine and Indian zoo-geographical regions. I t  must, 
however, be borne in mind, that no exhaustive description of the Gasteropoda of 
the Alpine Muschelkalk has as yet been published. Tornquistfs notes on the 
fauna of Reooaro and K ittl’s monograph of the fauna of the Veszprim-Mergel 
in Hungary are the only modern papers dealing with local faun® of Glossophora

1 The following deaeriptionof the Gasteropoda is the work of Dr* Friedrich BWchko, whose monograph <rf the 
Gasteropoda of the upper Triaeaic Paohyesrdia teds of the Seiser Alpe in Tyrol i« well known to paleontologists \ the 
part taken by Prcf. Diener in the work wag confined to revising and translating Dr* Blasobke’s manuscript, Dir^ G. S* I*
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of the normal Alpine Muschelkalk, not developed .in the facies of the Hallstatt 
limestone.

A  comparison o f the Himalayan specimens with the rich fauna o f glossophora 
from the German Muschelkalk does not lead to an identification of any Indian 
species with European ones, the differences between them and their nearest 
European allies being considerable enough to forbid any attempt in this respect, 
apart from the uncertainty which is connected with any direct identification based 
on such scanty and poorly preserved materials.

The list of species here described, is as fo llow s:—
1. Plea.rotoniaria indica nov. sp.
2. ,, sp. ind. A.
3. „  Bp. ind. B.
4. Worthenia iJieneri nov. sp.
3. „  JJharmarnsis nov. sp.
6. , ,  n.jf. Dkarmaen&is Bl.

7. Teclospira (?) gracilis nov. sp.
8. Oniphaloptycha sp, ind.
9. „  (?) nov. sp, ind.

10. Pseudomelania sp. ind.
To these must be added two undeterminable casts, one o f them being doubtfully 

referable to Promathildia.
The most prominent feature in the character of this faunula is the predo­

minance of Pleurotomaria and Wortkenia. It is ohiefly Worthenia Dharmaensfo, 
together with some very nearly allied forms, which are represented in the Himalayan 
collections from a considerable number of localities and by more individuals than 
all the other species together. There is, on the whole, no type in the faunula which 
might not be expected to occur in a fauna of Triassic age. It is, moreover, con­
spicuous by the scanty development of Pyramidellidce and by the total absence of 
Xeritoptidaz, Neritidce and of all types with Paleeozoic' affinities, such as Better- 
ophon, Capulus and Euomphalus.

Although the small number of specimens does not permit any definite con­
clusions, the remarkable predominance of types with very thin shells, such as 
Pleurotomaria. and Worthenia, speaks strongly in favour of Muschelkalk sediments, 
which were deposited at some distance from the shore and at considerable depths.

In working out the descriptions of this faunula, the following papers have been 
chiefly consulted:—

1895. J. Boehm, Gastropoden uer Marmolatakalke, Palfeontograpbioa, X L II.
1900. E . Kittle Gastropodcn aus der Trias doe Bakonyer "Waldes, Resultate der wssenschaf tlichen 

ErfoTBckung des Balatonsees. Palaeontoiogischer Anhang zum ersien Teafo”Ae*ertten Bsndes.
1896. E. Kobe* , Gaslropoden der Trias urn Hallstatt, Abhandl. K. K . Geol. Reichsanst., X V II .
1898. E . Xoken, Boitvaege zur Kenntms. des soddeutscben Musehalkalkes, Abhandl. z. Geol. Specialkarte 

vou Elsass-Luthringen, Neua Folge, Heft 2.
1900. A. Tornquisi, Neue Beitraege zur Geologic nnd Palseontologie der Ifmgebung you Recoarc und Sollio

IV. Toil, Zeitschr. Deutsoh. Geol. Ges. Bd. LII.
1901. E. Picard, Beit rag zur Kenntnis der Glossophoren'der mitteldeutBcbea Trias, Jabrb. Kgl. preues. Geol.

Landesausfc. Bd. X X  IT.
For further references the reader should consult my paper on the u Gastropodenfauna der Pachycardien.

Tuffe der Seiser Alps in Suedtirol * Beitraege zur Pakeontologie und Geologic Oestcmich-Ungarne, 
etc. Bd. X V II.



G enus: P leurotomaria Defr.

PlETJROTOMARIA INDICA nOV. Sp. PI. X I I I ,  fig. 1.

The type-specimen of this species and a small number of examples nearly allied 
to it are referable to the genus Pleurotomaria: They are provided with globose 
whorls and with a distinct slit-band, which is situated below the middle of the 
height. Thus they differ from the representatives o f the genus Wortkenia, which I 
shall describe later on, and which are characterised by the presence o f a slit-keel 
situated considerably higher than the middle line of the whorl.

Similar forms have been described by Koken among the Gasteropoda of the 
Triassic Hallstatt limestone and have been grouped with Pleurotomaria. I  am 
following this learned author in leaving thorn in that genus.

The specimen illustrated in PI. X I I I , fig. 1, is the fragment o f a large shell. 
It is the largest among my Indian materials of Glossophora. The last and the 
penultimate whorls have been partly preserved, but as casts only. The aperture and 
the shelly substance have been destroyed almost completely.

The spire was probably broad and high, conical, with strongly inflated whorls 
which were sharply separated by deep scales. The base of the body-whorl is somewhat 
flattened and marked off from the strongly convex external flank of the whorl by a 
blunt edge. On the external flank of the last whorl the cast of the slit-band 
is visible, bordered by two elevated keels. The apical portion of the whorl is also 
bordered by a blunt edge. I t  is curved with moderate convexity towards the suture, 
which is deepened. The last whorl projects by more than one-half o f its diameter 
beyond the preceding one.

In the ornamentation o f the last whorl well developed striae of growth are 
rather prominent. They run backwards for some distance from the suture, are 
strongly curved, whilst ascending the lateral parts towards the slit-band, whicli 
they cross vertically and converge towards the base in perfectly straight lines. 
There is some probability o f longitudinal striae having also been present, as may be 
assumed from the presence o f slight spiral elevations in the striae o f growth. 
To this pattern of ornamentation a very delicate system of parallel lines is 
added, which is most conspicuous on the apical portion of the whorl. These 
delicate lines run obliquely forwards across the striae of growth, meeting them in 
an acute angle.

Of the sculpture of the penultimate whorl little more is know n than what 
we may learn from an examination of some scanty fragments of the shelly substance 
near its external part (PI. X II I , fig. lb). This fragment, measuring 1 to 2 mm. in 
width, shows some delicate spiral lines crossed by a system of obliquely transverse 
striae, below the blunt edge bordering the base of the preceding whorl. Then 
follows the slit-band, enclosed by prominent spiral edges and adorned with a regular 
crescent-shaped ornamentation. Outside the slit-band traces o f a second more 
delicate band are noticed, which was also enclosed by longitudinal carinoe and



covered with delicate grooves, but the sculpture of this band has been destroyed 
almost completely.

From the poor fragment o f shelly substance the presence o f  a very complicated 
ornamentation in this species is evident; but the details of sculpture are, unfortu­
nately, not accessible to examination.

The shell itself was extremely delicate, measuring barely 0*2 to 0*3 mm. in
thickness.

Dimensions.
Height of the last whorl . . 22 mm.

„ „ „ penultimate whorl . 11 „

Locality.— Mutli, Spiti, coll. Hayden.

P l e t j r o t o m a b i a  sp. ind. (A ), PI. X I I I ,  fig. 2.

A  specimen of smaller dimensions, represented by the fragment of a cast 
of the last whorl, exhibits the same measurements as the preceding species. The 
base is flattened and rather sharply separated from  the external part. The 
edge forming a demarcation between the convex apioal part and the similarly 
convex external part, is strongly obtuse.

The principal difference between this species and Pleurotomaria indica 
consists in the character of ornamentation. The cast scarcely exhibits anything 
at all of striae of growth, which are so well marked in the preceding species. 
On the other hand, both the external and apical parts of the whorl are covered 
with strong longitudinal striae. Seven are counted on the apical and six on 
the external part, three o f them on either side o f the prominent slit-band. 
In  some places this spiral sculpture is crossed by delicate lines, which are turned 
forward below the slit-band and probably correspond to striae of growth. Similar 
striae have also been noticed on a very small fragment of the shell preserved on the 
base of the whorl, which is otherwise smooth.

The slit-band is bordered by tw o spiral keels. I t  is distinctly elevated 
above the general convexity o f the external part and shows narrow vermiform 
grooves in addition to the system of strias of growth. The shelly substance is as thin 
as Pleurotomarht indica.

Locality.— Kaga, Spiti, coll. Krafft.

Pletjrotomabia sp. ind. (B ).

The third fragment o f the last whorl o f a large Pleurotomana is also 
distinguished by its strong inflation, attaining its maximum extent below the middle 
of the height, which measures 12 mm. This point of maximum inflation is 
occupied by the slit-band, which is bordered by distinct spiral keels. Less 
distinctly developed longitudinal lines have been noticed above and below the 
slit-band.

The base of the whorl is incurved and strongly concave.
LoihUfy.— M uth, Spiti, coll. Krafft. :



Genus : W orthenia. de Kon.

WORTHENIA. DlENEEI nOV. 8p. PL X II , fig. li.

A  specimen, which is more complete and better preserved than any among 
the scanty materials of Gasteropoda in the Himalayan collections, is, in all its 
characters, very nearly allied to such 'vpes as have been described and illustrated 
from the Muschelkalk of the Bakony in Hungary by K iltl ( Worthenia Loczyi) 
and from the German Muschelkalk by Picard {Worthenia Ice vis, 1. c. PI. II, 
figs. 8-11). Similar types are also represented in the Triassic rocks of the 
Eastern Alps.

The shelly substance of the specimen illustrated being almost, entirely preserved- 
a nearly complete diagnosis of the species can be given, the apical whorls and the 
aperture only remaining unknown. Pour whorls are present, which increase rather 
rapidly in height. The strongly-projecting upper lateral keel and the following 
slit-keel separate the apical part of the whorl from the broad, band-shaped lateral 
excavation. From this lateral excavation the base of the whorl is also marked off 
very sharply by a third keel.

The apical part is roof-shaped. It is convex in the immediate vicinity of the 
deeply-incised suture, which coincides with the lateral excavation of the preced­
ing whorl but unites with the carinate sinus in a concave curve. The last whorl 
is so steep that the sharp angle between the external part of the penultimate 
and the apical part of the last whorl is transformed into a concave plane. This 
change in the proportion of the whorls is quite gradual; in  the spire they meet in a 
sharp angle, almost a right angle, but in the vicinity of the aperture the last whorl 
is drawn up along the suture of the penultimate one.

The whorls are covered with delicate spiral lines, which are densely crowded,, 
eight lines being counted on the last whorl. The spiral lines are crossed by 
numerous striae of growth which are turned backwards from the suture and 
cross the longitudinal keels in a vertical direction. Indistinct notches are formed 
along the edge of the topmost keel, which is situated next the suture.

The lateral band between the two elevated keels is flatly concave, excavated 
and asymmetrical, the upper part being slightly higher. The region of deepest 
depression in the whorl is marked by a smooth hand, which is bordered by strong 
longitudinal keels. Such keels are more numerous in the upper portion ex­
tending towards the first lateral carina, and are more faintly developed hut more 
densely crowded from the internal towards the external side. Five lateral keels of 
this sort are counted on the last whorl.

The striae of growth are turned forward from the slit-keel, and run vertically 
to the second lateral keel, but are less strongly developed than on the apical portion 
of the whorl.

The base, which I  succeeded in chiseling out from the tough matrix, is 
regularly but not strongly inflated and covered with very numerous— twenty



at least—delicate longitudinal strife. To those longitudinal striae are added lines 
of growth, which are but indistinctly developed. They are directed backward with 
their concavity turned forward, and converging towards an imaginary centre.

As far as I  am able to judge, the aperture was rounded, the umbilicus being 
almost entirely concealed by the inner lip, which is comparatively well preserved.

The shell is rather thick— about 1 mm.— and spatulate. It is to this thickness 
o f the shell in the present species, that we owe its good preservation, whereas it has 
been destroyed in all the rest o f Pleurotomariidee from the Indian Muschelkalk.

The cast is only visible in a single place, where the shelly substance has been 
broken off. It exhibits only faint traces o f  sculpture. The longitudinal keels are 
noticed in the cast as obtusely-rounded edges.

Thq measurements of my type-specimen are as follows

Height of the entiro shell
tt >j )) baso • • •
,, „ „ last whorl . • ♦
„  „ „ preceding whorls in the spire

Diameter of the whorl of the spire •
„ „  „ last whorl , .

Width of the lateral band • .

• 28 mm..
4 *

• 9 »
. i  1. 2, 6
. 2 M .7 ,1 1  

19
• 5

Locality.— Kaga, Spiti, coll. Hayden.

W orthenia D harmaensis nov. sp. PI. X I , fig. 6.

This type has been based on a fairly well preserved cast, which is provided with 
a large fragment of the shelly substance adhering to the penultimate whorl. To 
this type a number of examples in an inferior state of preservation from different 
localities are more or less nearly allied.

M y type-specimen consists of three whorls ; the apical portion of the spire has 
been broken off.

The last whorl is divided into three parts by the broad lateral band, which runs 
very regularly parallel to the axis of the spire. The topmost part, corresponding to 
tho apical region, is flatly conical and marked off distinctly from the penultimate 
whorl by a deeply-incised suture. The thin shelly layer exhibits a shallow excava­
tion running along the upper lateral keel, delicate striae of growth, with their 
concavities directed forward, and a series of small, densely-crowded tubercles 
adjoining the suture.

The lateral band shows a sharply-marked slit-keel, adorned by numerous semi- 
lunular notches. To this keel five or six longitudinal lines are added, but their 
preservation is not good enough to fix their exact number.

The base of the specimen is preserved as a cast only. It  is bordered by a 
strong, spiral keel, separating it from the lateral band, and is vaulted and strongly



convex. The transverse section is moderately rounded. The aperture i3 not known 
to me.

D intensions.
Height . . . .  27 mm.
Greatest diameter . . . .  25 „
Width of the latoral band in the last whorl 5 „

Locality,— Muschelkalk between Dharma and Lissar valleys, ooll. La Touche.
A  considerable number of specimens are very nearly allied, probably even iden­

tical, with this type. Prom Muth, Spiti, twelve examples are before me, most 
of them badly preserved. Some examples show the lower keel, which separates the 
lateral band from the base and is less sharply marked than in my type. ^Nevertheless, 
I  am not inclinod to exclude peremptorily tlieir specific identity, as all these different 
forms seem to be connected by transitional shapes. A  similar variability in this 
character has been recorded in Worthenia Loczyi from the Triassic rocks of the 
Bakony by Kittl (Triasgastei opoden des Bakonyer Waldes. 1. c. p. 5, Tai. 1, figs. 
3=-9); that species is probably nearly allied to the present one.

A more distant affinity seems to exist between this species and some examples 
from the lower Muschelkalk of Lilang. Their apical angle is more obtuse, the spire 
considerably lower. The lateral band is less broad than in the type of W. 
Dharmaensis. Both the topmost keel in the vicinity of the suture and the upper 
lateral keel of the slit-band are distinctly marked, but the lower lateral keel is but 
indistinctly developed. The base and external part of the whorl are consequently 
not sharply separated.

W orthenia sp. ind. aff. D harmaensis. PI. X I I I ,  fig. 4.

Another species, also nearly allied to Worthenia Dharmaensis, is represented 
by a oast from the lower Muschelkalk of Lilang (ooll. Krafft), illustrated on 
PI. X III , fig. 41. This species is a little higher than the examples from Lilang 
quoted above. 'The penultimate whorl is deeply incised and— in the cast—separated 
from the following whorl by a deep furrow. The lateral band is incurved 
conically. On the base some indistinct prominences are noticed.

A  specimen from Mutb, Spiti, collected together with Ceratites ( Uollandites) 
Vyasa Dien., is in its shape and proportions mote nearly allied to the typical form. 
It is especially distinguished by the development of a number of distinct striae of 
growth resembling varices and arranged at regular intervals. These striae of 
growth run sharply backwards from the suture, cross the lateral band in a forward- 
turned direction and converge from the lower margin of the band in straight lines 
across the base of the shell.

Two badly preserved casts of undeterminable Worthenice were collected in the 
lower Muschelkalk o f Eaga by A. v. Krafft. The upper Muschelkalk of the same 
locality yielded a very poor cast of a Worthenia' with a low spire.



Genus: Tectospiba Picard.

Tectospiba gbacilis nov. sp. PL I*#g . 16.

The only specimen available for examination is of low, doubly-conical shape. 
The thin shelly layer of the east has been partly preserved. There are three whorls 
present, which increase in size very rapidly. The apical side and the base converge 
at a sharp angle in the shape of a double cone. The line along which they meet 
is marked by a sharp keel, which is also distinctly developed in the cast of the last 
whorl, but is obtuse, not sharp.

On the apical side a second keel runs parallel to this main keel at a very short 
distance. A  third keel accompanies the suture, which is deeply incised* Those 
two keels are also indicated on the cast of the last whorl. The shell between thou* 
is excavated to form a shallow, concave depression.

The base of the penultimate whorl is ornamented by four notched keels 
which are arranged at nearly regular intervals. They are also visible on the cast 
o f the last whorl.

To this longitudinal sculpture distinctly marked lines o f growth are added 
running obliquely backwards in a rather straight direction and indicating the 
existence o f  an aperture, which is cut off obliquely. The aperture itself has not 
been preserved. The notched character of the longitudinal keelk Is due to the 
crossing of spiral and radial elements of ornamentation.

The measurements of this elegant, riohly sculptured shell are as follows:—•
Entire height . ....................................................... ..........  , . 10 mm;
Longest diameter « • « • • . . . .  12 „
Diameter of the penultimate whorl ( . # « « # • • 6

Locality.— Lower Musohelkalk, Lilang, coll. A . v. Krafft.
Remarks.— The generic position of this specimen is not certain, althoughIt 

appears to be most nearly allied to Tectospira. This generic designation baa been 
assigned by Picard to T. Clopi (Beitrsege zur Kenntnis der Glossophorender 
mitteldeutschen Trias, Jahrb. kgl. preuss. geol. Landesanst. f. 1901, Bd. X X II , 
p. 479), which was formerly united with Pleurotomariat and has been grouned 
among the family of Trochonematidce. Its principal characters are roof shaped 
whorls with spiral keels. In  those characters our species agrees,fairly well with 
Tectospira, but an identification is barely possible, because the shape of the 
aperture is not known to me. In  comparison with Tectospira Clopi my Indian 
species has its spire considerably more depressed, nevertheless this is no sufficient! 
reason for excluding an identification with the latter genus.

I  may be allowed to hint at the presence of a similar type among the fauna of 
Gasteropoda from  the Feuerkogel near Aussee. K oken in his memoir on the 
Gasteropoda of the Hall&tatt limestone has, on PI. X X I I I ,  fig. 17, illustrated a  
small shell, whioh he considered specifically undeterminable but nearly allied to 
the family o f Trochonematidce. To this type the present species might also he 
compared.



Genus: O m p h a l o p t y c h a  v . Ammon.

Omphaloptycha Smithii nov, sp* PL X I , fig. 7.

Omphaloptycha, by which name the group of Chemnitzia Maironii is designated 
by J. Boehm (Gastropoden der Marmolatakalke, Palgeontograpbica, X L II , p. 274) 
and Kokeu, is a type very characteristic of limestones o f middle Triassic age. It is 
especially the limestone of Esino and of the Marmolata o f the ladinic stage, the 
fauna o f which contains a considerable number o f species, most of them of large 
size.

In comparison with those species the present one is remarkable for its small 
dimensions. In this respect it agrees with some representatives o f the genus from 
the German Muschelkalk, especially with Omphaloptycha liscaviensis Ghl. 
Nevertheless, I  prefer to abstain from a direct identification o f the Indian and 
German forms. Such an identification of species from  localities so far distant 
should not be attempted, in  my opinion, except in cases where a large number 
o f examples from  both localities are indistinguishable from  one another.

Notwithstanding their remarkable similarity the types from India and Ger­
m any can be kept separate, although in very subordinate details only. My species 
of Omphaloptycha from Byans agrees, it is true, with O. liscavienais in the number 
of whorls (7), in its height and greatest width, but differs by the slightly more obtuse 
apical angle, measuring about 60°. The whorls are strongly inflated and marked 
off from each other by distinct steps.

The surface is nearly smooth. Delicate spiral rows o f grooves are less distinctly 
indicated than in O. Uscaviensis and are considerably inferior in  strength to the 
lines of growth. The aperture is somewhat less high and more strongly inflated 
externally. A  basal notch or canal may, perhaps, have been present

The measurements o f m y type-specimen are as follow
Entire height . « • • • • • • • • •  17 mm*
Height of the last whorl ♦ • • ♦ • • • • • •  11 ,t
Greatest diameter < . • «  • • • • • « . 11 »

Locality.— Jolinka, Byans, coll. E. H . Smith.

Omphaloptycha (?) sp. ind. PL X I , fig. 8.

A n  incomplete specimen, strongly deformed by pressure hut with shell 
preserved, is probably most nearly allied to the genus Omphaloptycha. The -state 
of preservation, however, excludes a certain identification. Nor is it advisable to 
introduce a specific denomination.

The present fragment seems to have belonged to a spire o f considerable size. 
It consists o f half of the last whorl and two preceding whorls, measuring 36 mm* in, 
height and 18-28 mm. in diameter. Tbe amount of deformation is, however, 
considerable, especially along tbe two diameters. The whorls are strongly inflated
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and increase rapidly in width. The spire was probably depressed, the aperture of 
nearly circular shape.

The shelly substance is comparatively thick and consists o f two layers, the 
inner being smooth, the outer provided with a delicate ornamentation. This 
ornamentation is a network of very regularly-arranged and densely-crowded longi­
tudinal lines crossed by faintly-marked striae of growth.

Locality.— Kaga, Spiti, coll. Krafft.

Genus: P s e u d o m k l a n i a  Pictet.

P s e u d o  m e l a n i a  sp. ind. PI. I, fig. 14.

"With this name T. designate two high, turretted shells belonging to the family of 
Triassic Pyramidellidce. Similar forms are rather numerous in the Alpine and 
German Trias. Picard (1. c. Taf. X IV , fig. 1) illustrates jRhabdoconcka Pritschi, 
a species agreeing with the present one in many respects.

One o f my two examples is only a cast exhibiting four high whorls with 
sharply-impressed sutures. Its height is 20 mm., and its greatest diameter 10 mm.

The second specimen, which has been taken for illustration, has three whorls 
and is somewhat deformed, but provided with its shelly layer. The shell is thin and 
covered with slightly falciform  strife of growth, which are delicate but distinctly 
marked. In its proportions, this specimen agrees pretty well with the first one, so 
far as can be made out from its shape, which has been much deformed by pressure.

The apertural region is badly preserved, but traces of a slit are visible on the 
inner lip of the aperture. The height of this specimen is 19 mm., the greatest 
diameter 15 mm., but the great deformation which the specimen has suffered from 
pressure must be taken into consideration.

Although the specific identity of those two examples is very probable, we 
cannot go beyond an identification with the genus Pseudomelania, and the intro­
duction of a new specific denomination has been avoided in view  of their bad state 
of preservation.

Locality.— Muth, Spiti, coll. Krafft.

U n d e t e r m i n a b l e  e o r m s . (PI. X I I I , fig. 3, PI. X I , fig. 6.)

I  wish to mention a cast, illustrated on PI. X I I I ,  fig. 3, because it is the only 
representative of a faunistic element among the Gasteropoda of the Himalayan 
Muschelkalk which shows no relationship whatever to other members of this 
faunula. As will be seen from  the illustration, fragments of two roof-shaped whorls 
have been preserved. The base is marked off in  a sharp angle from  the slightly 
concave apical side, both of them meeting in an obtuse edge and being covered with 
spiral lines. The entire shell was probably of a doubly-conical shape but too low and



depressed to unite it with either Promathildia or Anoptychia, w mob in their easts 
rake similar shapes.

The second fragment, illustrated in PI. X I, fig. 6, might perhaps, indeed, be 
compared with Promathildia Andreoe. It belongs to a iarrctte.l form with a high 
spire. The cast of two whorls has been preserved. They project slightly beyond 
one another and exhibit a steeply roof-shaped, smooth apical side and a flatly- 
v,nil ted base.

Owing to the imperfect state of the fragment the systematic jmsition of this 
cast copld not be ascertained.

Locality.— Both specimens were collected in the Muschelkalk of Muth, Spiti, 
by A. v. Krafft.

Class : CEPHALOPODA.

Order: D I BE AN  CHI AT A .

Fam ily: BALKMKITIDJE.

Genus : A tr a c u t e s  Gucmbel.

A m  a c t i v e s  S m i t h  i i  nov, sp. PI. I, fig. 13.

Fragments of large phragmoconos from the Muschelkalk of Jolinka, Byans, 
(coll. Smith) with an elliptical transverse section and with an angle of divergence of 
10°. The ventral and dorsal sides are broader than the lateral parts, which corre­
spond to the larger diameter of the transverse section.

The most peculiar character of this species is the arrangement of the septa, 
which slope very strongly from the dorsal to the ventral side along the lateral parts 
of the cast. The distance between two septa is less than one-third of the - diameter 
of the preceding air-chamber.

All my specimens are casts, without any trace of the shelly substance.
Atractites subandatus Mueuster (E. v. Mojsisovics, Cephalopoden der Me- 

diterranen Triasprovinz, Abhandl. K. K . Geol. Reiclisanst. X , p, 301, Taf. X C II, 
fig. 6) recalls this species by the presence of septa ascending obliquely from the 
ventral to the dorsal side, but this character is considerably less strongly developed 
than in A. Smithii, which is distinguished from all other congeneric forms by this 
remarkable feature.

Meamraaeuts o f  the figured cast.
L̂ rgpi* diameter of the distal septum *i7*5 torn
biiudler ,, , f , ,  ,, >>
Larger Jianu-u-r of the proximal septuux 1 7
bmaller ). 35
DietafiC- between the fc-.vo last septa S
Length of the entire cast 70



Order: N A U TILO ID E A .

Family : 0 R TIIO CEU AT ID /E.

Genus: O r t h o c e r a s  Breynius.

1. ORTHOCERAS cf. CAM PANILE Mojs.
1882. Orthoceras campanile E. v. Mojaiaovica, Ci'phalopoden der Mediterranen Triaaproviuz Abhandl. 

1C. K. Geol. lleioliaanat., X, p. 291, Taf. X C III, rigs. 1-4,11.
1896. O. if. campanile Riener, Himal. Foss., Yol. II , Pt. 2, Cephalopoda of the Musobelkalk, p. 87> 

PL X X Y III , fg. 8.

Of this common Triassic- species examples consisting of air-chambers and o f 
body-chambers have been collected in the Muschelkalk of Jolinka (Byans) by 
Smith, of Lilang (Spiti) by Hayden, an<l in the beds with Spiriferina Stracheyi of 
the Shalshal and Bambanag sections by A. v. Krafft.

The specimen from Lilang is very thin and elongated. The diameter of the 
last septum is only 6 mm. in length. The body-chamber, which has been partly 
preserved, is about one-third the entire length of the cast.

In all my specimens the distance between two septa is considerably smaller 
than the diameter of the lower septum and the angle of emergence less than 5°. 
The position of the siphuncle is central. Thus I  cannot find any reason against an 
identification of my Himalayan examples with 0. campanile. 2

2. O r t h o c e r a s  cf. m u l t i l a b i a t u m  v . Hauer. PI. II, fig. 2.
1887. Orthoceras multilabiatum v. Hauer, Die Cephalopodcn ties bosnischen Muschelkalkes von Han Bulog 

bei Sarajevo, Denksch. ICais. Akad., LI V, p. 11, Taf. II, figs. 3-5.

The cast of a body-chamber from the Muschelkalk (zone of Spiriferina Stra- 
cheyi) of the Shalshal cliff (coll. A. v. Krafft) is distinguished by the presence o f 
two moderately-deep annular constrictions, corresponding to varices o f the shell. 
The entire length of the cast is 58 mm. The lower varix is situated immediately 
in front of the last septum, which has been preserved, the second at a distance o f 
12 mm. from the former. In  the rest of its characters the cast agrees with Ortho• 
cerae duhium v. Hauer. Its transverse section is circular, with a central siphunole 
and with a diameter o f 16 mm. in length, corresponding to the last ‘septum. The 
angle of emergence is very small.

The presence of annular varices points to a species very nearly allied to 
Orthoceras multilabiatum from the Bosnian Muschelkalk. The specific identity 
remains, however, questionable without any knowledge of the chambered portions of 
the shell, which are also provided with distinct varices in 0 . multilabiatum.



3 . OftTHOCERAS SPITIEKSE nOV. Sp. PI. II , fig . 1 .

This species differs from all other congeneric forms from the Trias of the 
Eastern Alps by its large angle of emergence, which imparts to it an external simi­
larity to Aulacoceraa inducem Braon or to Atractitea obelisous Mojs., hut the 
central position of the siphuncle within the circular transverse section o f the air- 
chambers and the straight direction of the septa peremptorily exclude any identifi­
cation with either Atractitea or Aulacoceraa.

The only specimen from the Muschelkalk o f Muth (coll. Hayden) consists of 
air-chambers, the short part in front of the last septum being a fragmentary portion 
o f the body-chamber. The distance o f the different septa from each other is a little 
more than one-half the diameter o f the lower chamber. To an entire length o f the 
specimen of 96 mm. a diameter of 7 ‘5 mm. in the lowest and of 24 m m  in the top­
most air-chamber correspond. The height o f the last preserved air-chamber is 
9 mm.

Angle of emergence about 11°. Shell not preserved.

E am ily : NAUTILI DyE.

Sub-fam ily: TEMNOCHEILINiE.

Genus: P littronatjtiltjs M ojs.

1. P ietjronatjtiitjs sp. ind. aff. ornato v. Hauer. PI. II , fig. 4.

This species from the Muschelkalk o f Jolinka, Byans (cotL Smith), is very 
nearly allied to Pleuronautilm ornatm v. Hauer (Die Cephalopoden des bosnischen 
Muschelkalkes von Han Bulog, Denkschr. Kais. Akad. d. Wiss., L1Y, 1887, p. 17, 
Taf. I l l ,  figs. 2, 3) from the Bosnian Muschelkalk.

The only specimen available for examination is unfortunately incomplete—  
neither the body-chamber nor the innermost volutions have been preserved— and 
strongly distorted through pressure, as are nearly all the fossils from this locality.

The whorls overlap each other very little, are wider than high, very broadly- 
vaulted above and not provided with any median depression. The transverse 
section is trapezoidal; its greatest width corresponds to the umbilical margin. 
The lateral parts are flattened and separated from  the high and perpendicular 
umbilical wall by a distinct marginal edge.

.The sculpture is very characteristic. It consists of strongly-developed, straight, 
lateral ribs, which rise from  the umbilical margin, and of external tubercles or 
spines, which are separated from  the ribs by a narrow spiral zone, along wrhich the 
sculpture is completely interrupted. The umbilical wall is entirely smooth. This 
is* the same pattern o f ornamentation as has been described in PI. ornatm by



F. v. Hauer. It differs from the latter by the absence o f distinctly marked tubercles 
on both ends of each rib, and in the smaller number o f external or marginal tuber­
cles. In  PL orm tm  the number o f external spines is nearly twice as large as the 
number of ribs. In my Himalayan specimen one single external spine corresponds, 
as a rule, to every rib. Very rarely a sort o f bifurcation is noticed, by which two 
external spines originate from a single lateral rib.

From PL planilateratm  v. Hauer (E. v. Mojsisovios, Oepbalopoden der Hall- 
statter Kalko, Suppl., Abhandl. K . K. Geol. Reichsanst., V I-1, Taf. IX , fig. 3), 
which F. v. Hauer considered to be the nearest ally to his Bosnian species, our 
Himalayan specimen is at once distinguished by its much more strongly developed 
sculpture and by the absence of any longitudinal striation.

F. v. Hauer states that the generic features of his species were not sufficiently 
well marked to decide its identification with either Pleuronautilus or Temnocheilus. 
M y Himalayan specimen does not afford any reason for a similar uncertainty. 
There can be no doubt that it belongs to the genus Pleuronautilus.

Dimensions.
Diameter of the shell (shorter axis) . ,5 3  torn.

„ „ „  umbilicus . . . 14’5 „
Height, of the last yohition # . 21 ,,
Thickness „ „ . « 27 „

Sutures.— Lateral lobe deeply sinuous and rounded below. Siphonal lobe 
shallow. A  moderately arched siphonal saddle corresponds to the external, a small 
um bilical saddle to the umbilical, margin. Annular lobe present.

Siphuncle.—A. little below the ceutre of the septum. 2

2. P leuronautilus sp. ind. aff. R ollieri Arth. PI. II, fig. 5.

This species is related to Pleuronautilus Rollieri Gf. v. Arthaber (Cephalopoden- 
fauna der Reiflinger Kalke, Beitrsege zur Palaeontologie Oesterr.-Ungarns, etc., X , 
1895, p. 29, Taf. I, fig. 4) and PI. furcatus Arth. from the Muschelkalk of 
Grossreifling in the north-eastern Alps.

The only specimen available for examination is provided with its body-chamber. 
Its transverse seotion is nearly rectangular, the greatest transverse diameter corre­
sponding with the umbilical margin and being equal to the height. The siphonal 
area is flatly arched. Umbilical, and siphonal margins sharply rounded, but not 
acute. Whorls increasing very slowly, enclosing a wide umbilicus arid enveloping 
each other along the siphonal area only.

The sculpture consists of straight ribs, which originate in a small tubercle attbe 
umbilical margin and terminate rather abruptly near the siphonal margin, forming 
a second tubercle, A  row o f lateral tubercles stands very near the row of external 
ones. Between those two rows the ribs arc occasionally depressed but do not be* 
come obsolete. The zone of external t ubercles gradually dies out on the body- 
chamber. Sixteen lateral ribs are counted in the last volution.



Dimensions.
Diameter of the shell

„ „ „  umbilicus .
Height of the last volution 
Thiokness „ >, „

4;n mm,
24-5
18 «»
19

Sutures.— Septa apparently similar to those of the preceding species, but not 
entirely known to me.

Siphuncle.— Below the centre of the septum.
Locality : number o f specimens examined.— Jolinka (Byans) 1, coll. Smith.
Bemarks.— The propriety of placing this species in the genus Pleuronautilus is 

perhaps questionable. Pleuronautilus, according to the diagnosis given by E. v. 
Mojsisovics (Cephalopoden der Hallstatter Kulke, Abhandl. K . K . Geol. Beichsanst., 
VI-1, Supplem., p. 237), includes Temnocheilince with strongly developed falciform 
ribs, which are frequently adorned with tubercles. Such forms in which a ten­
dency towards the obliteration of the lateral ornamentation is marked in old age and 
in which the sculpture consists principally of straight ribs or pilae, ending in tuber­
cles, have been united in the genus Mojsvaroceras by Hyatt. ;The presence of three 
rows o f tubercles in the present species and its affinity to some true representa­
tives of Pleuronautilus from the Alpine Muschelkalk have induced me to class it 
among the latter genus.

3. P leuronautilus sp. ind. aff. ckassescens Arth. PL I II , fig. 3.
A  small specimen o f Pleuronautilus from the Muschelkalk o f  the Shalshal 

cliff (coll. A  v. Krafft) is, in its general shape, involution and size exactly like 
PI. erassescem G. v. Arthaber (Cephalopodenfauna der Reifiinger Kalke, Beitrsege 
zur Palseontologie, etc., X , 1896, p. 37, Taf. I l l ,  fig. 1) The sculpture consists o f 
radiating, slightly-curved ribs, which persist on the body-chamber and are not 
adorned by any tubercles. The radial ornamentation is crossed by a distinct spiral 
edge, corresponding to the siphonal margin, as in PI. Corn alia S topp. Besides this 
no other spiral line has been noticed in the sculpture of tho shell, which is 
altogether more delicate than in PL crassescens.

The combination of radiating and spiral elements of ornamentation induces me. 
to place our species among the representatives of the group of Pleuronautilus 
subgemmatm Mojs (sub-genus Trachynautilus).

Dimensions.
Diameter of tlia shell

„ „ „ urn bilions
Height of the iust volution » « * <
Thickness „ „ „ « . •

• 32 mm.
• S'S
. 14 „

Septa rather distant, even in this vicinity o f the. body-chamber, to 
which a little less than one-half of the last volution belongs. Lateral lobe shallow. 
No external lobe present. The septa cross the rounded siphonal part in a straight 
line.

Siphuncle.— Not known.



G enus: M o j s v a b o c e k a s  Hyatt,

The genus Mojsoaroceraa has been proposed by Hyatt for such forms of 
Temnooheilina as are distinguished by the presence of straight pilae on their 
flanks, terminating in marginal and umbilical tubercles. This group o f forms, 
■which has some typical representatives among the Temnocheilina of upper 
Carboniferous and Permian age {M. Nikitim  Twetzsew, M. Feres Arthab.), is 
represented in the H imalayan Muschelkalk by four species. There is, unfortun­
ately, but one single specimen o f each species available to me for examination, and 
even these, in two cases at least, are rather incomplete. I t  may not be considered 
prudent to describe or identify a species o f the Nautitida from a angle, incomplete 
specimen o n ly ; but, on the other hand, Nautilida have up to now been found so 
rarely in the Himalayan Muschelkalk, that I  did not like to leave them aside. I f  a 
fu ll account o f the Nautilida o f this horizon is to he given, it is necessary to include 
descriptions o f these peculiar types, although some of their characters can only be 
made out imperfectly.

1. Mojsvabocebas sp. ind. aff. Mobloti Mojs. PI. I I , fig. 7.

The only specimen from  the Muschelkalk o f Jolinka, Byans (coll. Smith), is very 
nearly allied to Mojsvaroceras M orlotiv . Mojsisovies (Die Cephalopoden der Mediter- 
ranen Triasprovinz, Abhandl. K . K. GeoL Reichs&nst., X ., p. 268, Taf. L X X X V III , 
fig. 3). It is only distinguished from  this species by its strongly elliptical outlines) 
a feature common to all the cephalopoda from this locality. I f  this character could 
be proved to be accidental only, due to a deformation through pressure, the identity 
o f the Alpine and Himalayan forms might even be taken into consideration.

The whorls, which overlap one another a little more than one-third their 
height, increase more rapidly in thickness than in height. The transverse 
section is o f nearly equal height and width. The greatest transverse diameter is 
situated above the umbilical margin. Siphonal area broad and flat, without any 
median depression. Siphonal and umbilical margins form ing sharp edges; umbilical 
wall high and vertical.

As in 21. Morloti from the Muschelkalk o f the Salzkammergut, the ornament* 
ation consists of numerous and small marginal tubercles only. Neither pilae nor 
umbilical tubercles are present, not even in tbe inner volutions.

Dimensions.
Longer diameter o f the shell •
ShovtfY ,i tt if •
Longer diameter of the umbilicus 
Shorter „  „ „
Height of the7 ^f^apoml'ing ^  the [  

last volution }  C
Pidth of the1] 
last volution J

Width of the") ,, (. r correspond^** the J
tioni ^  '

longer diameter 
shorter „  
longer diameter 
shorter *

* 66 mnu
t OD
. IS 
• 7-5
. 32

n

. 19 $9

• 30 
. »  V,



The shell, which has been partly preserved, is covered with numerous and very 
delicate transverse striae of growth.

Sutures.— Septa close to each other. Siphonal lobe very shallow. Lateral 
lobe moderately deep. Umbilical saddle not distinctly marked.

Siphuncle.— Below the centre of the septum.

2. Mojsvaboctsiias nivicola nov. sp. PI. I I , iW. 6.

1 look upon a specimen fromr the Muschelkalk of Jolinka, Byans (coll Smith), 
ns a representative of Mojsvaroceras distinguished by a very strongly marked 
tendency towards the obliteration of the primitive lateral sculpture. At the begin­
ning of the last volution, the lower portion of the flanks is covered with narrow, 
straight pilse of uneqnal strength, which disappear completely on the body-chamber. 
Nor do the delicate marginal tubercles persist throughout the entire length of the 
last volution, although they continue for some distance beyond the region where 
the lateral ornamentation disappears completely.

This species belongs to a group of forms, which in the Alpine Trias is chiefly 
represented by such species of Mojsvaroceras, as have been described from the 
Muschelkalk of Han Bulog by P. v. Hauer. But my Himalayan species does not 
exhibit a closer affinity to any of the Bosnian species. It is distinguished by its 
strongly-elliptical outlines and by its trapezoidal transverse section. The greatest 
width, which considerably surpasses its height, corresponds with the sharp umbilical 
margin. Umbilical wall steep, almost vertical. Siphonal area flat, not arched.

If we make exception for the difference in outlines and in the shape of the 
transverse section, Jf. Kellneri v. Hauer (DenksChr. R ais/ Akad. d. Wiss., Wien, 
LIV, p. Li, Taf, IJ, fig. 2) agrees pretty well with our species in the character of 
it9 sculpture.

The inner volutions of my specimen are not sufficiently well preserved to decide 
whether the coils were perforated or not.

As this specimen is somewhat deformed, I  have not been able to take exact 
measurements. As to its dimensions, I  must therefore refer to the figure.

Suiw'fis.— Septa close to each other with well individualised siphonal and umbili­
cal saddles. Siphonal lobe shallow, lateral lobe comparatively deep.

Sijpkimele.— Not known.

8. Moj&va B.OCEB.AR K agje nov. sp. PL II , fig. 8.

This secies, although to some extent recalling Mojsvaroceras Mnodosvm llauer 
(Bcitrsegc zur Kenntnlss dor Ceplialopoden aus der Trias von Bosnien, Denkschr. 
Rais. Akad. d. Wiss., L X H I, 1896, p. 279, Taf. I, figs. 3-4), is distinguished from all 
congeneric Alpine forms by its very slowly increasing whorls, which overlap 
one another along their siphonal part only. The sheli widely nnibilicated, with a



transverse section; which is octagonal ;in the inner and square in the outer "volu­
tions. The last volution is of equal height and width. Siphonal area very gently 
arched, lateral parts flat and equi-distant. throughout their entire extent. Umbilical 
wall high and sleep, but not perpendicular.

In its external sculpture this species agrees, with M . Augusti v. Mojsjsovics 
{Cephalopoden der Mediterranen Triasprovinz, Abhandl. K. K. Geol. Eeichsanst., X , 
p. 2f>7, Taf. XC, figs. 1, 2) in the absence of piloe or ribs. The ornamentation consists 
of strong umbilical and marginal spines, which are sharply pointed and rise from a 
circular base. As a rule, one marginal spine corresponds to an umbilical one, but 
exceptionally the number o f  marginal spines ctJrcesponding to an uiubilioal one is 
two. In the penultimate' whorl traces of indistinct pilae are noticed along the middle 
portion of the lateral parts.

Dimensions.

Diameter of the shell
„ „ „ u rob in cup.

Height of tin; la<t volution 
Tbicknosa •, a  »•

58 mm*
23 ♦»
2d
20

»>
99

Sutures.— A shallow siphonal lobe and a deep, rounded lateral lobe have been 
noticed. M y fragmentary specimen consists of air-chambers only.

Siphuncle.•— Approximately central in its position.
Locality : number o f specimens examined.— Upper Muschelkalk, Kag& (Spiti), 

1, coll. Havden. 4

4 M o.tsvaroceras sp. ind. aff. Rag.®. PL II, fig. 9.

A fragmentary specimen from the Muschelkalk o f Muth, Spiti (coll. Hayden), 
consisting of air-chambers only , is very closely allied to Mojsvaroceras Kaga. Its 
volutions increase more rapidly, a diameter of the shell of 70 mm. corresponding 
to a width of the umbilicus of 21 mm. only. The transverse section is not square 
but trapezoidal, the greatest width coinciding with the umbilical margin. 
The sculpture agrees in general with that of Mojsvaroceras Kagce, hut traces of 
stout piles are more distinctly marked near the end of the penultimate whorl. In  
the last volution the ornamentation is reduced to umbilical and marginal spines. 
The example is . too badly preserved to state with certainty whether those spines 
persist or not in the anterior portion of the shell.

I am, unfortunately, not able to give an adequate figure of the sculpture o f 
this specimen, which has been greatly injured by weathering. The chief difference 
between the present species and M. Kagm may be seen from a comparison o f their' 
respective transverse sections.

Sutures.— Agreeing with those of M. Kagce. From the umbilical margin 
the septa run in a straight line down to the umbilical suture.

Siphuncle.— Below the centre of the septum.



N ATO ILTD J3,

Germ s: T huringionautiltjs Mojs.

TflTJRINGIONATJTILUS Sp. ind. PI. I t ,  fig. S.

Two Triassie species,, formerly included by E. y._ Mojsisovics in the Palaeozoic 
genus_ Trematodiscm Meek and W orthen, have been recently classed am ong the 
forms related to Nmitilm jugatonodosus, Zimmermann (Jahrb. K gl. Preusa. Geo}. 
Landesanstalt, 1889, p., 322), for which the new genus Thiiringionmitilm has been 
proposed. This interesting gen us ~of NciiitiUd&, Of which two representatives only 
are as yet known from the upper Trias of the Eastern Alps, is certainly represented 
in the Muschelkalk o f ‘ the Himalayas. Although this Indian representative is an 
imperfect fragment only,-not worthy of - a  specific denomination, it must be 
mentioned here on account o f the interest which the. discovery of Thnringionauti- 
lus in  the Himalayan Trias deserves.

The fragment from the upper Muschelkalk of Kagd, Spiti (coll. Hayden), 
is not sufficient for a reconstruction of the shell, but its peculiar sculpture-does not 
leave, any doubt' as to its identity with ThuringionatiUlus. A  .shallow median 
depression of the siphonal area is bordered by continuous spiral ridges. Outside 
those : spiral ̂ ridges,a second spiral row o f indistinct marginal tubercles follows. 
The tubercles, are very low and elongated spirally. The next row of tubercles, 
which are stout and stropgly developed, occupies a marginal position. They are 
connected with umbilical tubercles by low and broad pilse running straight across 
the narrow and flat lateral parts.

The similarity in-ornamentation to Thuringionautilm Elipsteini E. v. M oj- 
sisovics (Cephalopoden der Mediterranen Triaspvovinz, Abhandlungen K. GeoL 
Reicbsanst., X, p. 271, Taf. L X X X I X , fig. 2) is obvious, although the two species 
differ very considerably in their outlines and in the ^shape of their transverse 
section.

Siphuncle.— Below the centre of the septa, which apparently agree with those 
of Th. Klipsteini.

A-second specimen of Thuringionautilus ,from the Muschelkalk of Muth, Spiti 
(coll. Hayden), probably belongs to a different species, but is too poorly preserved 
to permit a specific description. The principal difference consists in the more 
strongly inflated section o f the outer whorl and in the presence of higher siphonal 
and marginal ridges.

Genus: Germanonaxjtilus Mojs.

Germanonatjtiltjs cf. salinarius v. Mojs. PI. I l l ,  fig. 1.

1882. Nautilus salinarius E. v. Moj si movies, Die Cephalopoden der Mediterranen Triasprovinz, AbhandL 
K. K. Geol. Reiohsanst., X , p. 282, Taf. XCI, fig. 3.

Two specimens from  the Muschelkalk o f Mutb, Spiti (eoll. Hayden), arc 
probably identical with this type of smooth-shelled Nautilidw from  the Alpine 
Trias.



The better preserved example, which consists of air-chambers and of a small 
portion of the body-chamber, agrees in its outlines, involution and transverse section 
with the specimen from the Schreyer A lpe illustrated by E. v. Mojsisovics.

The whorls are strongly inflated, considerably broader than high, and envelope 
one another to about one-half their height. Both the umbilical and siphonal 
margins are obtusely rounded. The umbilical wall is very high and perpendicular, 
not vaulted.

Dimensions (o f the ohambered nucleus).

Diameter of the shell . . . • 76 mm.
„ „ „ umbilicus • • • • 17 „

Height of the last volution . . . . . . 37 „
Thickness • • • • • • •  61 „

Sutures.— Septa close to each other. No siphonal lobe developed. Septa 
crossing the external area in a nearly straight line, but describing a shallow lobe 
on the lateral parts. Annular lobe present.

Siphunole.— Below the centre of the septum.
Remarks.— The differences between my Himalayan examples and the Alpine 

type-specimen illustrated by E. v. Mojsisovics are insignificant. In m y specimens 
the inflation is a little more strongly marked, the last volution is more expanded 
and the umbilicus is a little wider. Nevertheless their resemblance is so great 
that many palaeontologists would consider them identical.

Sub-family: SYBINGONAUTILINAS Mojs.

G enus :  S y r i n g o n a u t i l u s  v . Mojs.

S y r i n g o n a l t i l t j s  s p i t i e n s i s  Stoliczka.
1866. Nautilus spitiensis Stoliczka, Memoirs Geol»Surv»of India, Vol. V, Pt. 1, p. 49, PL IV , fig, 2*
1895. Nautilus spitiensis Diener, Himalayan Foss. Pal. Indicator. XV, Vol. II, Pt#2, Cephalopoda of the 

iMuschelkalk, p. 86, PI. X X V III, fig. 5.

The new genus Syringonautilus was proposed by  E . v. Mojsisovics in 1902 
(Cephalopoden der Hallstatter Kalke, Abhandl. K. K . Geol. Reichsanst., V I-1 , 
Supplementbd., p. 220) for the accommodation of Nautilus lilianus and its allies. 
That E. v. Mojsisovics was right in placing Nautilus spitiensis in this new genus, 
is proved by the examination of two well-preserved examples of this species from 
Kag&, Spiti (coll. Hayden), in which some of the generic characters of Syrin- 
gonautilus are exhibited, which were not known to me when describing Stoliczka's 
type-specimen.

One of those two specimens, with a diameter of 51 mm., consists of air-oham* 
bers only, but in the second specimen the body-chamber, to which nearly one-half 
of the last volution belongs, begins at a diameter o f 35 mm. The first speoimen 
and the chambered parts of the second have a tube»shaped transverse section 
with regularly rounded-off margins, whilst in the body-chamber the section gradually



becomes square, as in typical SyringonautUinae, and the siphonal area becomes flat­
tened and marked off from the flanks by obtusely rounded edges. The discovery 
of these features in adult individuals of N. spitiensis— in Stoliczka’a type- 
specimen on ly  the posterior termination of the body-chamber had been preserved 
— demonstrates the correctness of grouping the present species among the represen­
tatives of Syringonautilus.

Another feature characteristic of the ornamentation of the shell in Syringonau- 
tilm  has been noticed in this specimen. Large fragments of the shell, adhering to 
the matrix, exhibit thin transverse striae of growth Grossed by delicate spiral lines, 
exactly as in S. Carolinm.

My larger specimen, in a complete state of preservation, must have been pro­
vided with at least two and a half volutions.

Sub-family : GRYPONAUTILINjE Mojs.

Genus: Grypoceras Hyatt,

L Gryfoceras Griesbachi Diener.

1895. Namttitu G-rietbachi Diener, Palaeontologia Indies, per. X V , Him&kyac Foss., Vol. I I , Pt. 2. The 
Cephalopoda of the Muschelkalk, p. 85, PI. X X V III, figs. 6, 7.

A beautifully-preserved example of this species of the group of Grypoceras 
Palladii Mojs. was collected from the Muschelkalk of Kdg&, Spiti, by Hayden. 
It is somewhat less elliptical in its outlines than my type-speoimens from Ralapani, 
but agrees with them very closely in the rest of its characters.

The shell, which has been partly preserved, is covered with numerous very 
delicate striae of growth.

One-quarter of the last volution belongs to the body-ohamber.

2. Grypoceras sp. ind. ex. aff. G. Palladii M ojs.

A  large specimen of Grypoceras, with part of its body-chamber preserved, is 
nearly allied to G. Palladii E. v. Mojsisovics (Die Cephalopoden der Moditerranen 
Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X , p. 225, Taf. X C II, fig. 2) from 
the Alpine Muschelkalk. It is distinguished from this species by its greater width, 
broader external area and by the less strongly oblique slopes of its lateral parts. 
The greatest transverse diameter coincides with the umbilical edge, but in length 
does not exceed the distance between the two siphonal margins so considerably 
as in G. Palladii. In involution and sutures the two species agree entirely.

Dimensions (of the chambered portion of the shell).
Diameter of the shell . 87 mm.

tf „  „ umbilicus 19 „
Height of the last volutiou 47 0
Thickness „  „ „



The diameter of the entire specimen is 1 1 0  mm.
Siphuncle.— A  little below the centre o f the septum.
Sutures.— Agreeing with those in G. Palladii.
Locality : number o f  specimens examined.— Ridge between Dkarma and 

Lissar valleys 1 , coll. La Touche.

Sub-famrly: CLYDONAUTIL1N.® Mojs.

Genus : Paranautilus v. Mojsisovics.

1. Paranautilus Bullockii nor. sp. £ l. I l l ,  fig. 2.

A small species of a smooth Nautilus with strongly-expanding body-chamber 
volution and with a. narrow umbilicus will find its systematic position among 
the forms related to Nautilus Simonyi F. v. Hauer (Paranautilus). It appears 
to be allied to Paranautilus sp. ind. E. v. Mojsisovics (Cephalopoden der Medi- 
terranen Triasprovinz, Abhandl. K. K . Geol. Beichsanst.,. X , p. 2 8 2 , Taf. X C I, 
fig. 4) from the red marble of Pozoritta (ladinic stage) but is o f much more globose 
shape. The volutions are strongly inflated, with rounded margins and with a highly 
arched siphonal part. The deep umbilicus is surrounded by a vertical wall.

In the tube-shaped character of the whorls the species recalls Syringoceras, 
from whioh it is distinguished by its small, funnel-shaped umbilicus and by thb 
persistence of the vaulted character of the siphonal part in the body-chamber.

Sutures.- —Septa close to each other, running straight across the siphonal part. 
Lateral lobe very shallow, barely developed. No umbilical saddle.

Dimensions.
Diameter of the shell

„ „  „ umbilicus
Height of the last volution 
Thickness „ „ „

40 mm. 
6 „  

20 *  

33 „

Locality: number o f  specimens examined.— Mnth (Spiti) 1 , coll. Hayden. 2

2. Paranautilus nov. sp. ind.

A  very large species of Paranautilus is represented by two specimens, consist' 
ing of air-chambers only, from the Muschelkalk of Kagd, Spiti (coll. Hayden).

The diameter of the larger example is 130 mm. Both specimens 'are very 
strongly inflated, nearly as broad as, or broader than> high and provided with only a 
very small umbilicus. From P . Simonyi F. v. Hauer (Neue Cephalopoden aus den 
Marmorschichten von Hallstatt und Aussee, Haidinger’s Naturwissenschaftl. 
Abhandl. I l l ,  1849, p. 5, Taf. I , fig. 12-14) they differ by their larger size, their



more globose shapes and their fattened siphonal area. In the latter character they 
recall P. bambanagensis E. v. Mojsisovics (Denksehr. Kais. Akad. d. Wissensch., 
L X III , p. 672, Taf- X X I, fig. 1 ).

The siplmncle is very deep in its position, exactly as in P . Simonyi, the 
prototype of the genus. The siphonal and lateral lobes are extremely shallow.

I am not sure whether the two Himalayan specimens ought to be placed 
in one single or in tw o different species, one o f them surpassing the other consider­
ably in the inflation of its volutions. In the transverse section of this specimen a 
width of 7 0  mm. corresponds to a height of 6 8  mm., whereas in the second example 
height and width are equal (80 ram*)

Both specimens.ace too poorly preserved to be fit for illustration.

Order: AM M ON OIDEA.

A. CEltATITOIDEA.

G enus: Ceratites de Haan.

The Ceratitidie of the Himalayan Muschelkalk comprise very numerous 
forms, which seem to be developed in quite an exceptional manner in this horizon, 
of which they are the chief leading fossils.

The number o f forms included in the genus Ceratites up to 1895 by different 
authors, had become very large, and an exceptionally wide range has been given 
to the genus. Philippi, in his most valuable monograph of the Ceratites of the 
German Muschelkalk (Palaeontologische Abhandlungen von Dames und Koken, 
V III , 1901, Heft T), was the first to show that the range attributed to Ceratites 
by E. v. Mojsisovics, Waagen and myself, was no longer in accordance with the 
general custom of the interpretation of the extent o? other Mesozoic genera o f 
ammonites. According to his view, the genus Ceratites in the interpretation of 
previous authors is decidedly polyphyletic. In order to arrive at purely mono* 
phyletic elements of classification he proposes to exclude from the genus iarge 
groups of forms allied by remarkable proper characters and by developmental, 
cov.nection. As groups which ought to be excluded from the genus Ceratites, 
he considers : Ceratites nudi B. v. Mojsisovics (Apleuroceras„Hyatt), C. obsoleti 
v. Mojsisovics (Danubite* Mojs.), (?. subrobustir. Mojsisovics (KeyeerlmgUes Hyatt, 
Robustites Phil.). C. polaris Mojs, (Aretoeeras Hyatt.) and nearly all the 
Ceratites of the Salt Range described and illustrated by Waagen. The propriety 
of including the 1 ndian group of 0. circumplicati in the genus Ceratites appears 
to him rather questionable, but he a voids giving a decided opinion on this subject.

In his revision of the Cephalopoda for the English edition of Zittel’s text-book
of Palaeontology (London, 1900) Hyatt has also made an attempt to avoid the
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difficulty o f conceding an unusually wide interpretation to the genus Ceratites by 
uniting some of its groups into proper genera or sub-genera. Thus the genera or 
sub-genera Apleuroceras, Paraceratites, Keyserlingites and Arctoceras have been 
proposed. But Hyatt’s attempt at classification has been, unfortunately, almost 
entirely restricted to the introduction of those new denominations. Neither a 
diagnosis of the new genera nor a discussion of their affinity to one another 
nor of their developmental connection has ever been published.

The beautiful materials entrusted tom e for examination, have yielded so many 
new and unexpected results, that I  feel justified in establishing a new basis for a 
systematic classification of the genus Ceratites, As I cannot agree with Philippi 
in all the views expressed in his memoir on the Ceratites of the German Muschelkalk, 
I  am obliged to discuss the subject more thoroughly. This discussion will, however, 
be confined to the Ceratites of the Indian Triassic province and Ceratites of other 
regions will be treated only so far as may be necessary.

Before entering into this discussion I  may be allowed a few introductory 
remarks, I  am well aware that a fundamental postulate o f all classifications in 
palaeontology is the principle that all genera ought to he strictly monophyletic. 
Philippi undoubtedly believes that he is acting in accordance with this postulate in 
removing from the genus Ceratites all groups of forms the real developmental 
connection of which appears to him uncertain. For the ancestor of Ceratites he looks 
among the genera closely allied to Meehoeeras Hyatt.

The valuable researches on the Arctic Cephalopoda by E. v. Mojsisovics have 
given fu ll evidence of an uninterrupted evolutional series, which connects the 
group of Dinar ties spiniplieati (Olenekites H yatt) with that o f Ceratites subro- 
bmti ( Keyserlingites Hyatt). H e consequently infers that Keyserlingites and 
Ceratites {semu strieto), having sprung from two different roots, must be kept 
separate and cannot he united in the same genus.

A n examination of a very large amount o f material has convinced m e o f the 
impossibility of adhering strictly to this principle, although I  am far from question­
ing its theoretical correctness. This examination has led to the discovery o f some 
most remarkable cases o f convergence, which put enofmous difficulties in the way o f 
a classification based solely on the principle o f developmental connection. When we 
find that the ontogeny of two forms ( Ceratites Vyasa and Ceratites Demsena) 
whose outer volutions cannot be distinguished, is nevertheless entirely distinct, 
that the same remark applies to C, Padma and C. Havana, to Keyserlingites 
snbrobustm and to K. Dieneri, that the characters o f Keyserlingites are found in a 
species, whose inner volutions do not at all agree with Olenekites, and that, on the 
other hand, forms with a widely different external appearance ( Proptychites, Beyrir 
chites) are linked together most intimately with nodose Ceratites, we must confess 
that, to arrive at purely monophyletic elements o f classification is possible only in 
very exceptional cases.

Regarding a classification, therefore, based on purely monophyletic elements as a 
pitm desiderinm, which cannot he fulfilled for the moment, I  hare accepted the genua



Ceratites in the old circumscription as a polyphyletio genus, composed of different 
elements, with different roots. Not wishing to supplement observed facts by theo­
retical anticipations, I  believed it to be more judicious to leave all the forms 
hitherto described as Ceratites in this genus and to make no generic distinction 
based on supposed lines of developmental connection. But in order to facilitate 
a review of the very large number of forms, I have united them in sub-genera, 
containing such species as are allied by remarkable proper characters. Thus, 
several of the former groups have been elevated to the rank of sub-genera. To 
these more groups have been added, distinguished from the rest by essential 
characters. For the distinction of those sub-genera use has been made of the gene­
rality of features, not of the development of a single character. This classification 
of Ceratites therefore differs considerably from that introduced iu the classification 
of the Meekoceratida of the Salt Range by Waagen, founded on one subordinate 
character, the development of the auxiliary series only.

The most important section is the group of Ceratites nodosi. As it includes 
Ceratites nodosus v. Schloth., the prototype of the genus, the name Ceratites s. s. 
must be applied to that section.

Beyrich (Ueber einige Cephalopoden aus dem Muschelkalk der Alpen, etc., 
Abhandl. Kgl. Akad. d. Wissenseh., Berlin, 1866, No. 2, p. 121) was the first author 
who proposed this group of C. nodosi, in which both German and Alpine represen­
tatives of the genus were included. I  quote Beyrich’s own diagnosis of this section:

“  The name of nodosi is chosen fora  group in which the two series o f Ammonites 
nodosus and of A. binodosus ought to be united. This section contains Ammonites 
with discoidal shell with a siphonal area, which is always marked off from the 
lateral parts, distinguished by their strongly-developed sculpture. This siphonal 
area is not carinate but provided with spines or pinacles along its margins, which 
correspond to the lateral folds. The folds are dichotomous in adolescent and middle 
stages of growth. A row of spines or tubercles along the middle of the flanks 
marks the point of bifurcation. A  third accessory row of tubercles or spines may 
be developed along the umbilical margin. This is a pattern of sculpture strongly 
recalling that of Ammonites dentati in geologically younger systems. As in all 
Other patterns of ornamentation, variations may be noticed in old age. Even 
smooth forms may result from an obliteration of the sculpture. In Ammonites 
nodosus the dichotomous folds are transformed into single, bulky ribs after the dis­
appearance of the lateral tubercles. In other species all tubercles are obliterated and 
the ribs replaced by falciform plications or striae. The complication of the 
sutural line is restricted to the development of simple indentations at the base of 
the lobes, but eventually the margins of the saddles and even their tops may be 
affected by denticulations. In no case, however, are those indentations transformed 
into denticulate digitations or ramifications by secondary incisions.”

From this diagnosis it is evident, that Beyrich united the Alpine group of 
Ceratites binodosus and the German group of C. nodosus in his section of nodosi. 
B ey rich ’s view has been followed by myself in 1895, by W aagon in 1896 and. by
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Philippi in 1901. E. v, Mojsisovics in 1882, emphasizing the remarkable differ­
ences between the majority of Alpine and German Ceratites, separated the Alpine 
forms from the section of nodosi and grouped them into the three developmental 
series of Cerat ites binodosus, C. Zoldianus and C. cimeganus Philippi, in his beau­
tiful memoir quoted above, demonstrated the small importance of the characters 
of distinction between those three series and the German nodosi and he consequently 
insists on retaining Beyrich’s original diagnosis of the section. The evidence 
of a close affinity of the two series of Ceratites binodosus and of C. nodosus is one 
of the chief results of Philippi's careful studies. The introduction of a new sub­
generic denomination (Paraceratites) for the Alpine group of C. binodosus is there­
fore not justified. *

In accordance with Beyrich and Philippi, I  have united both Alpine and 
German forms in the section of nodosi, for which, according to the rules of palaeon­
tological nomenclature, the name of Ceratites s. s. must be reserved. ,

To this section o f nodosi four Himalayan species have been attributed by 
myself in 1895, namely, Ceratites Thuitteri Oppel, C. himalayanm Blanf., C. Kama- 
deva, C. Kuvera. Philippi (1 . c. p. 92) is not inclined to follow my view. He 
only considers C. himalayanm as a typical representative of the nodosi, and pro­
poses to include the three other species in the section of circumplicati rather than 
of nodosi. To this treatment of the group I am, however, obliged to object.

The most typical representative of the Alpine series of C. binodosus in  the 
Muschelkalk of the Himalayas is certainly Ceratites Thuitteri Oppel. A. v. Krafft 
has discovered intermediate forms between this species and C. trinodosus v. Mojs. 
In  the shape of the area, in its sculpture, and in the arrangement of its sutural 
liue it differs from the Indian circumplicati quite as strongly as C, himalayanm. 
I  must confess that I  cannot understand the reasons for Philippi’s comparing the 
sutures of C. Thuitteri to those of species of the Indian circumplicati. C. Thuitteri 
has a narrow auxiliary lobe, which is followed by a high auxiliary saddlle. This 
is an arrangement of sutures similar to that in C. trinodosus and differing from 
that in the most typical forms of the group of C. Voiti in the section of circum- 
plicati. A similar remark applies to C. Kuvera, which is also connected with C. 
Thuitteri by intermediate forms. The last species, C. Kamadeva, is so nearly 
allied to C. subnodosns M ojs., that it cannot be placed in another section o f tbe 
genms to this Alpine species. The differences between C. Kamadeva and C. 
nodosus, enumerated by Philippi, exist also between C. subnodosus and C. nodosus. 
I f  Philippi has not considered them sufficiently important to exclude C. subno­
dosus from the section of C. nodosi, they certainly offer no evidence against leaving
C. Kamadeva in that section.

Notwithstanding Philippi’s remarks to the contrary, I  feel consequently obliged 
to retain my classification of Himalayan Ceratites and to leave the four species 
mentioned above in the section of nodosi, viz., in the sub-genus Ceratites s. s.

* It tb questionable, whether Kittl has acted according to the roles of palaeontological nomenclature, in propoeing 
the sub-generic denomination of Paraceratites in 1903 (Abhandl., X . K. Geol. Reichsanet., X X , Bd. B ft . p, 29) 
for a species from the lower Trias of Dalmatia,



To those four species seven more must be added after the examination o f the 
recently acquired Himalayan materials. The typical Ceratites trinodosm M ojs. 
is among them, together with two other species nearly allied to Alpine types ((7. 
zvpertyformis, C. sp. mcl ex aff. Abichi). One of the new species exhibits a re­
markable external resemblance to C. atavtts Phil, o f the German group o f O. 
nodosM* but its inner volutions being unknown to me, I cannot say whether this 
is a case of convergence only or of real affinity. This question is the more difficult 
to decide, as a very remarkable convergence actually exists in the shape of the outer 
volutions of some species of Indian and German Ceratites nodosi.

Beyrich remarks that in full-grown individuals o f Ceratites mdosm the 
dichotomous folds are often transformed into simple, bulky ribs after the disappear­
ance of the lateral tubercles. The illustrations of C. evolutvs given by  Philippi 
on P I X L I I  and X L II1  of his memoir, clearly show this pattern of sculpture. I t  
only needs a glance at my figures of C. trimcus and C. Devasena to convince the 
reader of the absolute identity of the sculpture in these two groups o f Ammonites. 
That this is no case o f real affinity but o f convergence only, is evident from a com* 
parison o f the sutures, which differ considerably, especially in the character o f 
the auxiliary series. But with fragments of body-chambers only available for 
examination, one might, indeed, be at a loss bow to distinguish them.

A  small group o f Ceratites, which presents itself as a natural subdivision, con- 
. sists of Ceratites Erasmi v. M ojsisovics (Cepbalopoden der Mediterranen Trias- 
provinz, Abkandl. K. K. Geol. Beichsarist., Bd. X , p. 43, Taf. X L , fig. 13), C. aster 
v. Hauer (Denkschr. Kais. Akad. d. Wissenscb., L IX , p. 262, Taf. I l l ,  fig. 8 ) and 
C. tuberosus v. Arthaber (Beitnege zur Geol. u Pnia>ont. Oesterr.-TTngarns, etc., 
Bd. X , p. 58, Taf. V , fig. 6 ).

A ll those species are provided with short, spiniplicate ribs, originating fTom 
stout umbilical bumps and gradually dying out towards the sipbonal margin. I t  
is probably the brachypkyllic development o f the sutures which induced P h ilip p  
(1. c. p. 8 T) to unite this little group with Beyrichites Waagen. But the sculpture 
of Beyrichites differs considerably from that o f the four above-quoted species, 
consisting of falciform  folds, which are always less strongly developed in the lower 
than in the upper portion o f  the flanks. I f  tubercles or spines exist, they are in ­
variably found in the middle o f the lateral parts, not in the vicinity of the um­
bilicus. The absence o f any um bilical sculpture is a feature so characteristic of 
typical representatives of Beyrichites (B. reuttensis Beyr., B. Khanikoji Oppel,
B. affinis M ojs.), that any attempt to amalgamate spiniplicate forms with this 
genus must be discarded.

Bor the accommodation o f the four above-quoted species o f Ceratites, the sub­
menus Bhilippites m ay be proposed.

In the Indian Muschelkalk this sub-genus is probably represented by Cera­
tites sp. ind. aff. Wetsoni (Diener L c., p. 8 , PI. I , fig. 3) from  the Shalshal cliff. This 
species is closely allied to 0. Erasmit but its sutures are simpler, the marginal 
walls of the saddles remaining entire. W hether there exists a closer affinity between



this species and C. Wetsoni Oppel, cannot be ascertained. C. JPetsoni has been 
founded on a very im perfect fragment, the systematic position o f which is rather 
doubtful. In  the sutural line a very broad second auxiliary lobe is the most con­
spicuous element. In the fragment from the Shalshal cliff the umbilical margin is 
wanting and the sutural line can only be examined as far as to the first auxiliary 
saddle.

A  typical representative o f the sub-genus Philippi tes in the Muschelkalk o f  
the Himalayas is Pk. Jolinkanvs, which agrees with the A lpine species in its spini- 
plicate sculpture and in the shape of the narrow area, but differs by less strongly 
serrated sutures.

From Philippites a species must be kept separate, which has been described as 
Dinar Hes connectens by E. v. Mojsisovics (Cephalopoden der Mediterraneu Triaspro- 
vinz, 1 . o. p. 9, Taf. I l l ,  fig. 1 0 ) from the Werfen beds o f Hungary, notwith­
standing its remarkable similarity in sculpture. But in Dinarites connectem, 
which is provided with two lateral lobes as in Oeratites, the development o f sutures 
is exactly the same as in typical Dinar Ur s. The lobes are few in number, narrow, 
not serrated, and are separated by very broad, rounded saddles. I  think that 
Dinarite8 connectens might find its systematic position with dpleuroceras Hyatt 
rather than with any other group of Ceratites.

A  group o f Arctic Ceratites, which is nearly allied to the nodosi, is the sectiou 
of Ceratites geminati v, Mojs. I t  is distinguished from  the nodosi by  the presence of 
true keels and o f parabolic ears and deserves a special sub-generic designation. A n 
American representative of this section having been described as Gymnotoceras by 
Hyatt we shall follow  that learned author in making use o f this denomination.

There is only a single species of this sub-genus from  the Himalayan Muschelkalk 
known to me. It lias been illustrated in  fig. 3, pL V , o f  m y memoir on the Cepha­
lopoda of the Muschelkalk (Hinrilayan Fossils, Palseont. Indica, ser. X V , Vol. I I , 
Pt. 2 ), but bn s not been distinguished by a specific name, on account of its incomplete 
state of preservation. The presence of parabolic ears does not- permit its identifi­
cation with the group of Ceratites rusticus v. Hauer, as has been advocated by 
Philippi (1 . c. p. 94). The second species, which I  have referred to Gymnotoceras 
provisionally and with great reserve only, is too fragmentary to allow o f a safe 
determination.

A  third group of forms nearly allied to  the section of nodosi, consists of carinate 
Ceratites allied to Ceratites rusticus itauer (Denksclir. Kais. Akad. d. Wissensch., 
Bd. L X II I , 1896, p. 259, Taf. IX , fig. 1-4) from the Bosnian Muschelkalk of 
Haliluci. This section, for which I  propose the sub-generic name o f Dalilucites, is 
distinguished by the presence o f strong keels, accompanied hv siphonal furrows.

In  my memoir on the Triassic Cephalopoda o f the Bakony (Palceontologisoher 
Anhang zu dem ersten Teil des ersten Bandes der Hesultate der wissenschaftKchen 
Erforschuncr des Balatonsees, p. 9) I have objected to F. v, Hauer’s view that those 
species should be looked upon as intermediate shapes between Ceratites and 
HungaHtes. JIungarites, which makes its first appearance together with Otoceras



in the Permian rooks o f Djulfa, entirely agrees with Otoceraa in its development, 
exhibiting a tripartite character of the siphonal part in adolescent stages o f growth. 
The siphonal part is roof-shaped, its two flanks sloping regularly from a sharp me­
dian keel or edge towards the marginal ridges. In  Otoceraa, which is most in ti­
mately related to Em garites, from which it differs only by the ear-shaped expansion 
of its umbilical margin, I  have been able to trace this tripartite character of the sipho­
nal part in young specimens with a diameter of the shell o f only 5 mm. 
In old age the three-edged termination of the siphonal part becomes obsolete, 
the- marginal edges disappearing gradually, whereas the sharp, knife-like 
median edge remains. In such full-grown individuals the transverse section is 
helmet-shaped.

Prom this typical shape o f Bmigarites and o f Otoceraa the Bosnian Ceratites o f 
the group of Ceratites rnsticus differ considerably. Their siphonal part is raised 
into a high median keel, but is not roof-shaped. The keel is not sharpened into an 
acute edge, but is often rounded along its top and bordered by deep marginal furrows. 
In  Halilucites the slope between the siphonal and marginal ridges is always 
interrupted in a very remarkable manner. This is a good feature o f distinction be­
tween Malilucites and Hangar Uea.

In  the Indian Muschelkalk a single species o f Ealihicites is known to me. It 
is nearly allied to E . planUatcratus v. Hauer from the Bosnian Muschelkalk.

The most important group of Indian Ceratites is the section o f circmiplicati, 
for which I propose the sub-generic designation of Hollandites. Philippi considers 
this group os remarkably well defined and in his diagnosis ( l .c .  p. 93) enumerates 
the following features as its leading characters o f distinction :—

“  Dierter’s circumplicati are forms with closely-set ribs, which, as a rule, are 
slightly falciform. In the chambered parts of the shell the ribs are often dichoto­
mous, bifurcation occurring either in the region of lateral tubercles or near the umbili­
cal margin. Umbilical tubercles are developed in the majority o f species, lateral 
and marginal tubercles, however, less frequently. This is a difference between 
Diener’s circumplicati and the section of Imodosi, in which lateral and marginal 
tubercles make their appearance first and are followed by umbilical tubercles in 
some species only and in considerably later stages of growth.

“ In  tbeir sutures the Indian circumpUcati also differ remarkably from the 
overwhelming majority of European representatives of the genus Ceratites. In the 
Indian circumplicati one character o f their sutures is very conspicuous and constant: 
this is the small number and high development c f  principal elements. Besides the 
median prominence three saddles only are constantly and well developed, namely, 
the siphonal and two lateral, saddles. Of auxiliary elements the first auxiliary lobe 
alone is distinctly marked. A ll the remaining elements are rudimentary and very 
inconstant in shai»e and number. Those auxiliary elements between the first auxi­
liary lobe and tbe umbilical suture correspond exactly to the auxiliary indentations 
of the nodosi. In Diener’s circumplicati consequently one principal element o f  
the sutural line of nodosi, a distinctly developed first auxiliary saddle, is entirely



absent. This is the more remarkable because the Indian circumplicati are mostly 
large and not strongly evolute forms.

“  W ith this comparatively small number of principal sutural elements their 
complicated development is in contrast. In nearly all species the saddles are 
serrated up to their tops. I  am bound to confess, that the arrangement of sutures in 
Indian circumplicati reminded me o f Traohyccras rather than o f Ccratites”

1  have quoted Philippi so far, but I  am sorry to say, I  cannot agree with him 
on all essential points o f his diagnosis of Indian circumplicati, my examination of 
very rich materials having led me to different results.

The most important external feature, and constant in all species o f Bottandttes, 
is the predominance of ribs and the comparatively insignificant part which tuber­
cles play in the ornamentation. Two different developmental series may be 
distinguished. In  the first, to which the majority of species belongs, the sculpture 
is but faintly marked in the inner nuclei and gradually increases in strength and 
complication towards the body-chamber whorl. The simplest types o f this group 
are Hollandites Visvakarma and 3 . Roxburghii, in which the sculpture consists of 
straight radiating ribs only, without any tubercles. The most highly developed 
forms ave 3 .  Voiti and 3 .  Ravana, in which the ribs are often dichotomous and 
adorned with um bilical, lateral and marginal tubercles.

In the second group are included those forms of which the lateral sculpture is 
most strongly developed in the inner nuclei and gradually dies out towards the 
peristome. Hollandites Airavaia, 3 . Gecilii and 3 .  Moorei beloug to this group.
3 .  A ir aval a is provided with umbilical tubercles. In  the two other species tubercles 
are altogether absent.

Philippi’s .suggestion that um bilical tubercles invariably make their appear­
ance before the lateral and marginal ones, is not in accordance with the results o f 
my examination of young individuals of 3oUandites Ravana var. in which um bi­
lical and lateral tubercles appear together in the same stage o f growth. In  ff . 
Dtingara no umbilical tubercles at all are developed, but only protracted lateral 
elevations and si phonal prominences o f the ribs in the outer volutions.

Special stress lias been laid by Philippi on the character o f the sutural line c f  
Hollandites, especially on the absence o f a distinctly marked first auxiliary saddle. 
TJiis argument has also proved to be insufficient on closer examination o f m y 
Himalayan materials. Two species, which in their external shape and sculpture 
must be considered as typical representatives of this sub-genus, 3 .  VismJcarma and
3 .  Moorei, are provided with anxiliary saddles as distinct as in any species o f the 
section of nodosi. To them a third species, previously described as Meekoceras 
NaMkanta, must lie added, which I  prefer to include now in the sub-genus Holland- 
ties. Although the character o f the sutural line described by  Philippi is well 
marked in 3 .  Voiti and its allies, it cannot be looked upon as a feature o f sub-generic 
importance common to all Indian Oeratites circmiplicati.

As Waa gen’s important studies o f the fauna of the Salt Range Ceratite format 
tion had not yet been published at the time when I  wrote my memoir on the



Cephalopoda of the Himalayan Muschelkalk, I  accepted the genus Meekoceras in 
the wide interpretation in which the name had been applied by E. v. Mojsisovics. 
Three species, which I thus originally included in the genua Meekoceras, namely, M, 
Nalikanta, M. Snkanta and M. Narada, were subsequently included in W aagen’s 
genus Propty chiles. The examination of inner nuclei o f  Mollandites Voiti Oppel 
and the discovery of a species most intimately allied to Meekoceras Nalikanta, viz., 
Mollandites Cecilii, have convinced me that their proper systematic position is 
probably among the representatives of Mollandites.

Some very remarkable cases of convergence have been noticed between adult 
individuals of several species of the sections of Ceratites nodosi and circumplicati♦ 
There ave species in both sections with a tendency to change the sculpture of the 
inner volutions in the body-chamber whorl. The ornamentation of the latter consists 
of simple, distant and coarse radial ribs, which are never dichotomous and 
strongly recall the sculpture in the outer volutions of the typical Ceratites nodosus 
frqm the German Muschelkalk. Outer volutions with this pattern of sculpture are 
found in species whose inner whorls are entirely different, e.g., in Ceratites Devasena 
or in C. truncus o f the section of nodosi, and in Mollandites Vyasa of the section of 
circumplicati«

Another remarkable case of convergence is afforded by the outer volutions o 
Ceratites Vadma and of Mollandites Ravana, which in their ornamentation cannot 
be distinguished, although the inner nuclei of the two species are entirely different.

Prom such experience it is evident that outer volutions of Indian Ceratites, 
separated from their inner nuclei, become practically indeterminable. I  have, 
indeed, beeii obliged to leave undetermined a large number of fragments collected 
in the Muschelkalk of Spiti by Bayden and A. v. Krafft, which formerly w ould 
have been referred without hesitation to Ceratites Vyasa or to C. Havana.

I t  is consequently impossible to establish the systematic position o f the frag­
ment which Oppel has thought worthy o f the specific name o f C. onmtus, or of 
Ammonites Blanfordi Salter. Those two names must be discarded entirely, having 
been attributed to undeterminable specimens.

In common with E. v. Mojsisovics I  have considered the majority of Indian 
cireimiplicati as representatives o f the Arctic group of Ceratites polaris (Arcloceras 
Hyatt), but it must be remembered that this was before the important results o f 
Waagen’s examination of the lower Triassic ammonites from the Ceratite formation 
o f the Salt Range were known to me. Waageu (Possils from the Ceratite forma­
tion, Salt Range Poss., Palaeont. Indica, ser. X II I , YoL II, p. 116) pointed out the 
remarkable similarity between the group of C. polaris and his genus Proptychties. 
Philippi {1 c. p. 90) peremptorily excludes Arcloceras from the genus Ceratites 
and denies any close relationship between Arctic and Indian circumplicati. 
Having no materials of Arcloceras at hand for studying the development of the 
inner volutions, I  am not able to enter further into this question.

Among European Ceratites C. Petersi r . Mojs., C Zezianus v. Mojs. and 
Ceratites sp. ind. Diener from  the Muschelkalk of the Schiechlirghoehe (Diener,



Beitrsege zur Geologie uod Palseontologie Oesterr. Ungarns, etc., X I I I ,  1901, p. 11, 
Taf. II , fig. 5 ) are probably representatives of the sub-genus Soil andites. I  cannot 
agree with E. v. Mojsisovics in placing C. Petersi, a near ally o f Hollandites Voiti 
Oppel, in the group of Ceratites binodo8ust since the most important character of 
that group, the presence of lateral tubercles, is only very indistinctly developed. In  
the predominance of ribs as principal elements of sculpture C. Petersi agrees with 
the Indian types of tircumplicati. C. Zezianus and C. sp. ind. from  the Schiechling- 
hoohe are too imperfectly known to permit a safe establishment of their systematic 
position.

In the inner nuclei o f Hollandites Vyasa the lateral ribs are not interrupted 
along the siphonal area, but pass over it in a nearly straight line without diminish­
ing in size. In the Muschelkalk of Byans a species of Ceratites has been discovered 
by F. H. Smith, in which this character is not restricted to young stages of growth 
but persists in old age. For the accommodation o f this species (section of Ceratites 
continui) the sub-genus Peripleurocyclus is proposed.

In  Peripleurocyclus Smithianus the ribs are but faintly developed in the 
umbilical region and reach their maximum strength along the siphonal part. The 
ribs are simple, not dichotomous. I f  the pattern of sculpture, peculiar to Peri- 
pleurocyclus, were combined with the om a men tation o f Philippites Jolinkanus, 
forms with the external shape of the genus Jcrochordiceras H yatt would result 
from this combination.

In 1893 a new sub-genus, Danubites, was proposed by  E. v. Mojsisovics for the 
two united groups of Ceratites obsoleti and of Cellites Floriani. As characters of 
this new sub-genus slowly-increasing volutions, which scarcely overlap each other, 
and straight radial ribs are quoted. In my memoir on the Cephalopoda of the 
lower Trias of the Himalayas (p. 24) I have explained that this sub-genus is largely 
represented in the lower Triassic deposits of the Himalayas and that two species 
also occur in the lower Muschelkalk of the limestone-crag o f Chitichun. I  have 
laid special stress on  the fact that none of the lower Triassic species can be united 
with the group of Danubites Floriani v. M ojs. The advisability o f separating the 
latter group from Danubites as a proper sub-genus (Florianites H yatt) might be 
taken into consideration.

E. v. Mojsisovics in his Cephalopoden der Hallstafter Kalke (Abbandl. K . K. 
Geol. Reichsanst., V I - 1 , p. 1, Supplementbd., 1902, p. 823) advocates a generic 
separation of the Indian forms, united in the sub-genus Danubites in my memoirs on 
Bimdlayan fossils, from  the group of Arctic Ceratites obsoleti.

According to his opinion, Meekoceratidce were the ancestors of Indian Damt- 
bites and Dinarites spmiplicaU ( Olenekites) the ancestors o f Ceratites obsoleti. 
The external resemblance o f  both groups is therefore a case o f convergence only, and 
a classification of ammonites based on the monophyletic principle of phytogeny 
consequently demands their division into two separate genera. E. v. Mojsisovics 
therefore restricts the name of Danubites to the A rctic species and proposes to unite 
the Indian forms with W aagen’s genus Xenodiscus.



I am not inclined to follow  this view. Phytogeny is very unsafe ground for 
palaeontological classification. According to my opinion, species agreeing in all 
essential characters must be united in one genus and cannot be separated merely 
on the ground of hypothetical affinities to supposed ancestors. To the amalgamation 
of Indian Dannbites with Xenodiscus Waagen I  must particularly object, because 
Xenodiscus plicatus Waagen, the prototype of the genus, differs from all Indian 
species of Danubites by the remarkable length of its body-chamber.

Two very remarkable species of the Himalayan Musclielkalk, Geratites 
Hatscheki ancl C. Oberhummeri, occupying an isolated position among this genus, 
are prototypes of the new sub-genera Haydenites and Salleriies. Their leading 
features will be mentioned in the specific descriptions.

That the developmental connection of the single forms is a very unsafe guide 
in the classification of Ceratitoidea, is most clearly proved by some characters of 
the Indian types, belonging to the section of Geratites subrob us ti. In the Triassio 
fauna of the A rctic region the section of G. subrobusti forms a well-individualised 
group, so neatly allied to Dinarites spiniplicati ( Olenekites) from the same geological 
horizon, that E. v. Mojsisovies considered them to be connected by an un­
interrupted evolutional series. Philippi removed thi9 section altogether from 
the genus Geratites and united it in a new genus, Robustites. Hyatt’s deno­
mination, Keyserlingites, introduced for the section of Subrobusti in 1900 iu 
the English edition o f Z ittel’ s text-book o f Palaeontology, having the priority, 
must he accepted according to the rules of palaeontological nomenclature.

I  shall not enter here into the discussion about the advisability of considering 
the group of Geratites subrobusti as a genus entirely different from GeraiUes, which 
has arisen between Philippi aud E. v. Mojsisovies (Cephalopoden der Hallstatter 
Kalke, 1. c. V I — 1 , Supplementbd., p. 326). E. v. Mojsisovies, strongly insisting 
on the systematic importance of soulptural elements, lays special stress on the 
Arctic Geratites Bungei and on the oongeneric forms of the Indian Muschelkalk, 
which, according to his view, prove the absolute coincidence of their pattern o f 
ornamentation with that of the Geratites nodosi.

Having been able to  examine in detail some excellently preserved specimens 
of Keyserlingites from the Himalayan Muschelkalk and to make their different 
developmental stages accessible to observation, I have been led to the conviction that 
their inner nuclei dilfer remarkably from those of the Siberian representatives of the 
group. The peculiar mode of development of the morphological elements o f the 
shell will be explained more thoroughly in the description of Keyserlingites Dieneri.

That Keyserlingites subrobustm Mojs., the prototype of the sub-genus, and 
K. Dieneri are olfsprings from common anoestors, is very improbable, notwith­
standing their external similarity, which has even induced me, in accordance with 
E. v, Mojsisovies, to plead for their specific identity. Even Keyserlingites, therefore, 
if the Indian types were not removed from it would no longer fulfil the fundamental 
postulate of theorists, that a genus ought to be strictly monophyletic. On the 
other hand, any groupiug of species of ammonites on a morphological basis would

o 2



become impossible, if species resembling each other so very closely and charac­
terised by similar external features and sutures, “were placed in different sections. 
In the knowledge of the majority of Triassic ammonites the uncertainty about 
the characters of their inner nuclei is one o f the most obscure points. The 
discovery of specimens in which they might be studied in detail, is an exceptional 
case only. As far as my experience goes, the time for a classification of am­
monites on the basis of developmental connection has not yet arrived.

There is one reason especially which induces me not to remove Ceratiies 
Dieneri from the sub-genus Keyserlingites. The practical consequence of a generic 
separation of the Indian and Siberian types would be the impossibility o f arriving 
at a satisfactory determination o f any specimen without destroying it. I  am no 
advocate of the requirement of geologists that the distinction o f genera should 
rest only on such peculiarities as are easily accessible to observation in the majority 
of fossil remains; nevertheless, I  think that practical reasons should, indeed, 
forbid the use o f such characters as fundamental points o f generic distinction 
as are only accessible by sacrificing precious material and which in many faunse of 
ammonites cannot be observed at all.

Keyserlingites Dieneri Mojs., which in later stages o f  growth resembles so 
strongly K . mbrobusttiSy is not the only representative of the section of Ceratiies 
subrobusti in the H im ilayan 'Musclielkalk. Another species o f this group recalls 
the A rctic  K. Bungei, a third recalls an unnamed species from  the mouth of 
the Olenok, but both of them are preserved in fragments only and nothing is 
known of their inner volutions. A s far as our knowledge o f K. Dieneri goes, 
I  am rather inclined to consider these resemblances as cases of a remarkable 
convergence than o f a real phyletio affinity.

Thus, wo may leave the Indian representati ves o f Ceratite* stibrobmti in the 
sub'genus Keyserlinyiles, but must give up every idea of their direct phylogenetic 
connection with the congeneric species of the Arctic region. The ancestors of 
K. Dieneri and its allies must almost certainly have differed considerably from 
Olenekites, as may be seen at once from a comparison of the inner nuclei o f K . 
Middendorffi in E. v. Mojsisovics* “  Arktische Triasfaunen ”  (Taf. I I )  and of K\ 
Dieneri in this memoir (PI. X I , fig, 2 ). I t  has been suggested by E, Noetling 
(Lethsea Mesozoica, V ol. I, Pt. 2 , p. 367), that there is a great probability of 
Ceraiites subrobuslus belonging to the genus Stephanites Waagen (Ceratite Forma­
tion, Palseout. Indioa, ser. X II I , Salt Range Foss., Vol. I I , p .,1 0 0 ) from the upper 
Ceratite limestone o f  the Salt llange. I  cannot agree with this view. The sculpture 
of Stephanites differs considerably from that o f  Keyserlingites, consisting, as 
it does, of vevy stout tubercles or thorns only, without any intervening ribs. 
Another difference' is noticed in the length o f the body-chamber, which is nearly 
twice as long as in Keyserlingites, comprising even more than * the entire last 
volution. I  think that Waagen was perfectly right in attributing Stephanites 
to the Tropitoidea, not to the Qeratitoidea, and considering it as closely allied to 
Acrochordiceras Hyatt.



Thus we arrive at the following classification o f the species from the Himd- 
layan Muschelkalk, which migh# be included in the genus Cera lit es in a wider 
range of interpretation :—

A. Ceratiles s. s. (section of C. nodosi Beyr.).
1. Ceratites trinodosus v. Mojs.
2. ;> Thnilleri Oppel.
3. 33 Himalayanus Blanf.
4. 33 sp. ind. aff. Abiclii Mojs.
5. » snperbiformis nov. sp.
6. K am ad era Dien.
7. n Kuvera Dien.
8. V Royleanus nov. sp.
9. truncns Oppel.

10. Devasena nov. 110m.
11. >j Padma nov. sp.

(?)•

B. Pkilippites (group of C. Erami Mojs.).
12. Philippites johvkanus nov. ep.
] 3. „  sp. ind. aff. Wetsoni Opp.

C. Gymnotoceras Hyatt (group of C. geminati Mojs.).
14. Ggmnotoceras sp. ind aff. geminato Dien.

D. Ha l tin dies (group of C. rusticus Hauer).
15. Ha’ilueites sp. ind. ex af. planilaterato Hau.

E. Hollandses (group of C. circumplicati Dien.).
16. Hollandites Yoit-i Oppel.
17. 3) Havana Dieuer.
18. 33 Jiravata Dien.
19. 33 Cecilii Dien.
20. 33 sp. ind. aff. Cecilii

PI. IV, %. 4).
21. 33 Hidimba Dien.
22. » .Pun gar a Dien.
23. 3* Visvakarma Dien.
24. 33 Boxbnrghii nov. sp,
25. 33 Arjuna Dien.
26. 33 Moorei nov. sp.
27. n Vyasa Dien.
28. 33 NaliJcanta Dieu.
29. 33 Sriianta Dien,
30. » Narada Dien.

Diener (Cephalopoda of the Muschelkalk,

P. Peripleurocyclus (group of C. continui Dien.).
31. Peripleurocyclus Smithianus nov. 

G. Salterites.
82. Salterites Oberhummeri nov. sp.

sp.

88. Haydenites Hatschehii nov. sp.
J. Ecyserlingites Hyatt (group of C. subrobusti Mojs.).

84. Keyserlingites .Diener* Mojs.
85. „  Pahari nov. sp.



86. Kegterlingitea sp. ind. aff- svbrolwst* Diener (]. c. PL V, fig. 6).
3 7 . ,, sp. ind. aff. Middemisrff Diener (1. c. PI. V , fig. 7).
8 8 . „  pagoda nov. sp.
39. „  nov. sp. ind. ex aff. Bunge* Mojs.
40. „  nov. sp. ind.

K, Florianites Hyatt.
41. Florianites Kama Dien.

The systematic position o f two species described by Oppel, which have been 
based on very poorly preserved fragments, Ceratites Wetson.i and C. ormstus, 
has not been ascertained. The species o f Ceratites, which has been illustrated 
as Ceratites JVetsom by Freeh in the Letheea Mesozoica, Y ol. I, P t. 2 , “ D ie 
Asiatische Trias”  (Taf. 16, fig. 3 ), has nothing whatever to do w ith  Oppel’s species. 
It is a typical representative o f the group o f nodosi, probably nearly allied to 
Ceratites Thuilleri Oppel. It on ly needs a glance at the illustration of Oppel’s 
type-specim en to find out that no affinity whatever exists between this and Freeh’s 
specimen from  the Silakank. I  am at a loss to understand the reasons which led 
Freeh to an identification of twe forms differing so remarkably from  each other.

Sub-genus : Ceratites (sensu steicto).

( Group o f  Ceratites nodosi) .

1. Ce k atii 'es T h u ille r i Oppel.

1868, Ceratites Thuilleri Oppel, Palasontoiogiscbe Mitteiluugen aue dem Museum des kgl. bayi\ Stafttes 
Stuttgart, p, 277, PI, 77, ag. 8.

1895* C. I'kuilleri ’Diener, 1-JimaL Posh. Palaeont* Iod., $er, X V , VoL IJ, Pt* 2. The Cephalopoda of the 
Muflcbdkalk, p. 21, Fh IJ, figs. 1, 2*

The present species of Ceratites is one o f the commonest in Hayden’s and
A. v. K raflt’s collections from  Spiti. M y  specimens, although exhibiting great 
variability in size, ornamentation and details o f their sutural line, agree with the 
typical form described by Oppel and with the variety from  the Shalshal cliff, illus­
trated in fig. 2  o f  my above-quoted memoir.

A character, which has been met with in all my examples and may serve as 
a distinguishing feature between fragments o f adult individuals.of the groups o f
C. Thuilleri and C. Voiti (Holtondites), is the square shape of the transverse 
section. In the group of C. Voiti and its allievS the ventral area is always rounded 
and passes Tery gradually into the lateral parts. In  the group of C. ThmUeri 
it  is broad, gently-arched aud separated more or less distinctly from  the flanks. 
In body-chambers o f  both groups the sculpture becomes eventually obsolete, being 
reduced . to fa lciform  undivided ribs, without prominent tubercles. In  such speci­
mens I  have invariably found the shape of the transverse section a good character 
o f distinction.



The siphonal area is never carinate, as in Ceratites himalayanm Blfd. In  old 
individuals it often becomes perfectly flattened, but in small specimens it occasion­
ally assumes a roof-like shape, its two lateral slopes meeting in a bluntly-rounded 
angle.

The lateral sculpture is subjected to a greater variability than might have 
been anticipated from an examination of the materials from the Shalshal cliff 
collected in 1892. This variability chiefly concerns the relative strength of ribs 
and tubercles. Both in Oppel’ s type-specimen and in my examples from  the 
Shalshal cliff the ribs were the predominant element of sculpture, especially so 
in body-chamber volutions. But in the collections which are before me now, 
exceptional specimens ha ve been met with, in which the ribs are moderately 
developed and adorned by strong and high thorns. Especially the lateral and 
marginal spines are strongly developed, whereas the umbilical tubercles are more 
faintly marked, as is the case in some varieties of the Alpine 0, trinodosu8> e.g., 
in the specimen from the Bakony, illustrated by E, v. Mojsisovics in Abhandl* 
K. K. Geol. Reichsanst., X , PL V III , fig. 5.

Bifurcation of the ribs originating in umbilical tubercles has but rarely been 
noticed. In the lateral tubercles bifurcations occur very irregularly but are 
never entirely absent, not even in the body-chamber volution o f fu ll-grow n indivi­
duals. The number of marginal tubercles is never more than double the number o f 
lateral ones, but usually less than one and a half times that number. A somewhat 
exceptional type is exhibited by a full-grown specimen from Muth (coll. Hayden), 
which in its general shape and in the character o f the inner volutions agrees com ­
pletely with Oppel’s type-specimen from  the samelooality. In this speoimen 15 ribs 
are counted rising from umbilical tubercles. Two of those ribs bifurcate in lateral 
tubercles, whereas all the ribs belonging to  the body-chamber o f the volution remain 
undivided. Nevertheless an augmentation of ribs is also noticed in the body-cham­
ber, but by intercalation of two new ones. Thus 19 marginal tubercles correspond 
to 15 lateral ones, if one may be allowed to call tubercles those faint traces o f 
prominences which interrupt the regular elevation of the ribs in the body-chamber 
o f this specimen. In Oppel’s type-specimen a single intercalated rib is developed 
in the vicinity of the aperture.

The number of ribs is equally variable. In  a nearly complete example from 
tbe Shalshal cliff, with part of its body-chamber preserved, 19 ribs are counted. 
In Oppel’s type-specimen this number amounts to 23. In a third example from  
Mutib only seven ribs are counted to one-half volution. In  specimens provided with 
a small number of ribs both ribs and tubercles are, as a rule, more strongly 
developed.

As has been remarked by E. v. Mojsisovics, the involution of the whorls takes 
place outside the spiral line of lateral tubercles. Only a small number o f specimens 
are sufficiently well preserved to allow an examination o f this character, in which 
they agree with Oppel’s type-specimen.

Sutures.—Oppel’ 8 type-specimen o f C. Thuilleri is distinguished by the presence



of brachyphyllic sutures, the saddles being serrated up to their tops. This is also the 
case in some of the specimens collected near Muth by Hayden. In other examples, 
however, the brachyphyllic development of the sutural line is less clearly marked. 
In a typical specimen from Muth the tops of the saddles are ontire and the marginal 
walls are but faintly serrated. Nor are the denticulations of the principal lateral 
lobe so deep and finger-shaped as in Oppel’s type-specimen. The sutures of this 
example do not differ in any respect from those in typical specimens of the Alpine
G. binodosus Hauer or C. trinodosus Mojs.

Locality: number o f specimens examined.— Shalshal cliff 1, coll. Kr&fft; 
Muth, Spiti, 1 0 , coll. Hayden, 1, coll. Krafft; Thanam valley, Bashahr, 1 , coll. 
Hayden; Jolinka, Byans, 2 , coll. Smith; ridge between Dbarmaand Lissar valleys, 
1 , coll. La Touche.

2. Ceratites trinodosus v. Mojsisovics. PL III, fig. 5.
1882. Ceratites trinodosus E. v. MojsisovicB, Die Cephalopoclen der Mediterrftneo Triasprovioz, Abhaodl. 

K. K, Geo!. Roicktanst, X, p. 29, Taf. VIII, 6kb. 5, 6, 7, 9, Taf. X X X V III, figs. 6, 7.
1887. C. trinodosus v. Bauer, Die Cephalopoclen des boanisehen Musubelkalkes von Han Bulog bei Senjevo 

Denksjhi1. Kais. Akad. d. Wise, L1Y, p. 26.
1896. C. trinodosus F. v. Hauer, Nautiliden und Ammoniteu mit ueratiti*cheo Loben aus dcm Muschelkalk 

von Ilalilnei bei Sarajevo, Denkaohr, Kais. Akad. d. Wi«g, LXlII, p# 262.
1896. C. trinodosus G. v. Artbaber, Die Cephalopoda fauna der Reiflinger Kalke, Beitraege zur Geol. u. Pal. 

Oesterr,Upgavn9, etc, X, p. 48, 197, Taf. IV, fig. 3, X XIII, fig. 1.
1899. Q cf» trinodosus A. v. Krafft, General Report, Geol. Snrv, of India foT 1898*99, p. 18.
1900. C. trinodosus Diener, Die tiiadiache Cephalopodenfauna der Schiechlinghoehe bei Hallstiitt, BeitTsege

zur Geol. und. Pal. Oe»terr<uch<*Ungaros, etc. XIII, p. 5.
1900. C. trinodosus Diener, Neue Reohachtangen ueber Muschelkalk Cepbalopoden dps snedlichen Bakooy 

Palseontoioiiischer Anhang des ersten Bandes der Resultate der WisseDschaftlicben Erforschung 
des Balatonsees, I, p. 4.

A. von Krafft was the first to mention the presence of transitional shapes 
between Ceratites Thuilleri Oppel and C. trinodosus v. Mojs, in the Himalayan 
Mnschelkalk and emphasized the identification of a specimen from Hayden’s collec­
tion with the well-known species o f the Alpine Muschelkalk. His interpretation of 
the illustrated specimen, which is lying before me, has been proved to be entirely 
correct.

As characters of distinction between Ceratites Thuilleri and C. trinodosus the 
following have been enumerated ? the smaller number of marginal tubercles corre­
sponding to umbilical and lateral ones in C. Thuilleri, the involution of the whorls 
outside the spiral line of lateral tubercles, the brachyphyllic character of the 
saddles in the sutural line.

The first character may serve to distinguish Ceratites Thuilleri from C. trino­
dosus but not from C. binodosus v. Hauer, which, according to the diagnosis given 
by E. v. Mojsisovics, differs from some varieties of C. trinodosus by the smaller 
number of marginal tubercles onl}\ The two Alpine species are, indeed, linked 
together so intimately by transitional shapes, that their distinction becomes rather 
arbitrary. The brachyphyllic character of the sutural line has not been noticed in 
all specimens of C. Thuilleri as a constant feature. In the preceding description



examples from the Muschelkalk of Muth have been mentioned which in their 
sutural line agree entirely with C. trinodosus. Thus the difference in the mode 
of involution seems to be the most important and leading character of distinction 
between the two species.

A. v. Krafft in his preliminary report on Hayden’s collections from the 
Muschelkalk of Spiti remarks the presence of a specimen from Kdga, which to him 
appeared more nearly allied to C. trinodosua than to C. Thuilleri. It is the specimen 
illustrated in fig. 5, PI. III . From an examination of this specimen it is obvious that 
the involution of the whorls takes place inside, not outside, the spiral line of lateral, 
tubercles. Thus the present example agrees with C. trinodosua, not with C. 
Thuilleri, in its most important character of distinction. In its sculpture it recalls 
the Lombardic variety of C. trinodosus or even of C. binodosus by the faint deve­
lopment of umbilical tuberoles. It is difficult to fix the number of marginal tubercles 
accurately, but it seems to be more than twice the number of lateral ones. At the 
beginning of the last volution three marginal tubercles repeatedly correspond to one 
umbilical tubercle. Near the aperture the proportion of lateral to marginal 
tubercles is 1 : 2 .

Dimensions.— The specimen having been partly deformed by crushing, the 
measurements have been taken one-quarter of a volution behind the aperture.

Diameter of the shell . 57 mm.
» „ ,, umbilicus. 12 „

Height of the last volution . 27 »
Thiokusss ,, )y it <23 ^

Sutures.—Nearly one-half of the last volution belongs to the body-ohamber. 
Sutures agreeing with those of G. trinodosus. Lobes with narrow denticulations, 
saddles with entire tops. Two auxiliary lobes outside the umbilical margin.

Remarks.—I  cannot find any reason for separating this specimen from the 
Alpine C. trinodosus v. Mojs.

A  second example from Muth (coll. Hayden) also very strongly recalls 
C. trinodosus by its involution, which corresponds exactly to the spiral line of lateral 
tubercles, but is not sufficiently well preserved to allow of accurate determination. 3

3. Cebatites sp. ind. aff. A bichi v . Mojs.
1899. Ceratites aff. Abiahi A . v. Krafft, General Report, Geoh Surv. of India, 1898 99, p. 18.

A poorly-preserved fragmentary cast of an ammonite from the Muschelkalk north- 
north-west of Kaga, Spiti (coll. Hayden), recalls Ceratites Abichi v. Mojsisovios 
(Ceplialopoden der Mediterranen Triasprovinz, Abhandl. K. K. Geol. Reichsanst. 
X , p. 2 1 , Taf. X I , fig. 8 , Taf. X X II , fig. 6 , Taf. X X X III , fig. 7) and C. binodosus 
v. Hauer (Denkschr. Kais. Akad. d. Wiss., 1850, Bd. II, p. 114, Taf. X IX , figs. 1 , 4).

The number of ribs and tubercles is larger than in C. binodosus. About twenty- 
marginal tubercles are counted to one-half volution, whereas in full-grown indivi­
duals of C. binodosus the greatest number is £ 4  in one entire volution. In*

H
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the number of ribs this specimen agrees better with O. Abichi, especially with the 
example from the Scbreyer Alpe illustrated in Pl. X X II , fig. 6, by E. v. Mojsisovics. 
I t  is, however, easily distinguished from C. Abichi by the development of stout 
marginal tuberoles. In 0. Abichi true marginal tuberoles are absent and are 
replaoed by irregular bumps.

The specimen is not fit for illustration and is too badly preserved to admit of 
exact determination. But it certainly belongs to a new species and is not identical 
with either C. Abichi or C. binodosus.

4. Ceratites cf. K amadeva Dien.
1395. Ceratites Kamadeta Diener. Himalayan Pos»., Pnlaeont, Indica, ser. XV, Vol. II, PL % The

* Cephaloi'Otla of the Kusdielku'k, p. 24>, P). V, 1.
1899. C. cf. Kamadeva A. v Kraift, General Report, Geol. Surv. of India for 1898*99, p* 18.

A  poorly-preserved fragment of the outer volution of a large Ceratites from 
Muth (coll. Hayden) is probably identical with C. Kamadeva Diener from the 
Musohelkalk of the Shalshal cliff.

There is no Alpine species to which the present odb  is as nearly allied as to 
Ceratites subnodosus v. Mojsisovics (Cephalopoden der Mcditerranen Triasprovinz, 
Abhandl., lv. K, Geol. Reiehsanst, X , p. S3, Taf, X , figs. 9*11). An examination 
of the rich Muschelkalk fauna of the Sohiechlinghoehe near Hallstatt has led to 
the discovery of a large example of Ceratites subnodosus, whioh resembles very 
closely the type-specimen of C. Kamadeva from the Shalsbal cliff. In both speoies 
the difference of the radial sculpture outside and inside the spiral line of lateral 
tubercles is the most prominent element of ornamentation. Notwithstanding t.he 
•differences in their external shape, involution and sutures, C. Kamadeva should, I  
think, be considered as an Indian representative of the Alpine C. subnodosus.

According to Philippi’s opinion the affinity of C. subnodosus to the German 
representatives of the group of nodosi is less close than had been suggested by E. v. 
"Mojsisovics. Ceratites nodosus and its allies are provided with lateral tubercles in 
their juvenile stages, not with umbilical ones, as in C. subnodosus or (7. Kamadeva,

5. Ceratites sure rbifor mis nov. sp. PL III , fig. 4,
1899. Ceratites aff\ super bus A. v. Krafft, General Report, Geol. Surv. of India for 1898*99, p. 18.

This beautiful species is represented in the Himalayan collection by a fairly 
well preserved specimen from Muth, Spiti (coll. Hayden), consisting of air-chambers 
only, and by an incomplete example from the ridge between the Dbarma and Liss&r 
valleys, Kumaou fcoll. La Touche), with parts of its body-ohamber preserved, The 
illustrated example from Muth is to be considered as prototype of the species.

In its outlines and sculpture this specimen exhibits a striking similarity to 
Ceratites superbus v. Mojsiaovios (Cephalopoden der Mediterranen Triasprovinz, 
•Abhandl., K. K. Geol. Reicbsaast, X , p, 32, Taf. X X V II I , fig. 1 0 , Taf. X X X II I ,



figs. 5, 6 ) from the Musclielkalk of the Schreyer Alpe. It is especially to the 
example of similar size illustrated in tig. 6 , PI. X X X III , by E. v. Mojsisovics, that it 
appears most nearly allied. Tbe contrast in the ornamentation of the lower and 
upper parts of tbe flanks is as strongly marked as in the Alpine type. Tbe lower 
part is adorned with umbilical tubercles only, from which very short radial ribs 
originate. The upper portion is covered with numerous straight ribs, connecting 
distinctly developed lateral and marginal tubercles. In a broad spiral zone below 
the lateral tubercles the sculpture is entirely interrupted.

In their general outlines and involution the two specimens from Muth and 
from the Schreyer Alpe also agree. Nevertheless, there are sufficiently' good 
reasons for considering the Himalayan example the prototype of a proper species.

The most remarkable difference between the Indian and Alpine forms is the 
character of the siphonal parts. This is very flatly arched in 0. superbus and. 
marked off sharply from the flanks by the rows of marginal tubercles. Thus tbe 
transverse section is nearly rectangular. In  the Himalayan species the siphonal 
part is.highly vaulted, and, in tbe inner volutions, even elevated into an indistinct 
keel. Nor do the marginal tubercles form a sharply-marked border between the 
flanks and tbe siphonal part. The transverse section of tbe aperture is lanceolate, 
not rectangular.

In the sculpture slight differences between the two species are also noticed.
As in C. superbus, the number of lateral tubercles exceeds that of umbilical 

ones in my Indian specimen, but the proportion of umbilical and lateral tubercles 
is not the same in both species. In  full-grown examples of O. superbus three 
lateral and marginal tubercles are counted to one umbilical tuberole. In C. super- 
biformis the number of lateral tubercles is not even twice as large than that o f  
umbilical ones. The contrast in number between the umbilical and lateral tubercles, 
which is very striking in C. superbus, is, therefore, but faintly marked in C. 
superbiformis.

Another character of difference consists in tbe presence of short, strongly-for- 
ward-turned ribs in Of, superbiformis,
and cross the marginal region of the siphonal part, whereas the siphonal area is 
entirely smooth in C. superbus.

All those characters, by which our species differs from G. superbus, are noticed 
in Geratites elegans v. Mojsisovics (1 . c. p. 31, Taf. IX , figs. 5, 0 ). Nevertheless the 
affinity to G. elegant is certainly less close than to G. superbus, whose Indian 
representative is probably C. superbiformis.

Dimensions.
Diameter of the ehell . « . ♦ . . # ....................................74 mm.

„ „ „  umbilicus • • » « . • • • • • •  16 „
Height of the last r above tbe umbilical suture

volution 1 „  „  preceding volution • .............................................26 »
Thickness of tbe last volution « • 22*6 „

My second specimen; with a  diameter of 80 mm., is provided with a part o f  
ilk bcAy-ohambeivt<rwbicb nearly one*-half o f  the lest volution belongs. Near the-



aperture the siphonal area gets somewhat flattened, but the siphonal margins remain 
evenly rounded. In the body-chamber volution the number of lateral tubercles is 
twice as large as that o f umbilical ones. The ribs connecting the lateral and 
marginal tubercles are not perfectly straight, as in the type-specimen, but slightly 
falciform.

Sutures.— The sutural line of this speoies is chiefly distinguished by the strik­
ing contrast in the development of the normal and auxiliary elements. The second 
lateral saddle is followed by a broad, zigzag umbilical lobe, in which auxiliary 
lobes and saddles can scarcely be separated. Siphonal saddle elongated, slender^ 
considerably higher than the principal lateral saddle and with faintly-serrated mar­
gins. Lobes with deep indentations.

The siphonal lobe is not entirely known to me.

6 . Cekatites R oylkantjs nov. sp. PI. IV , fig. 1 .

A  fragmentary specimen from the Muschelkalk o f the Shalshal cliff (coll. 
Krafft), consisting almost exclusively of the body-chamber, is especially interesting 
in consequence of its affinity with a species of the group of Ceratites nodosi from 
the German Muschelkalk. It has the sculpture of C. binodosus v. Hauer and 
in its external characters very strongly recalls C. atavus Philippi (Die Ceratiten 
des oberen deutschen Muschelkalkes, Palseont. Abhandl. von Dames und Koken, 
Bd. V III , 1901, p. 49, Taf. X X X IV , fig. 1-4). There is, indeed, no Alpine species 
tc which it might advantageously be compared.

In its dimensions my Himdlayan specimen agrees with the example from 
Ronneberg illustrated in fig. 4 by Philippi ( Ceratites sp. ex off. C. atavi), but in its 
involution it rather recalls the typical form of C. atavus. The whorls overlap 
one another considerably. Transverse section very high. Siphonal area moder­
ately arched. Lateral parts almost perfectly flat, separated from the perpendioular 
umbilical wall by a sharp edge.

The sculpture consists of small, acute spines only, which are arranged unsym- 
metrically on both sides of the shell. Both lateral and marginal spines are deve­
loped, but no umbilical ones. The number of marginal spines is a little less than 
twice that of the lateral ones, but is much smaller than the number of corresponding 
spines in C. atavus or  in C. binodosus v. Hauer. In  comparison with the over­
whelming majority of C. nodosi the ornamentation is very faintly developed. OF 
ribs insignificant traces only have been

The shell, which has been partly preserved, is covered with numerous, very de­
licate and slightly falciform striae o f growth. This falciform  character o f the 
striation, together with the faintly developed soulpture, recalls the genus Bey- 
richites Waagen. Beyriohites Beneckei v. Mojsisovics (Cephaiopoden der Mediter- 
ranen Triasprovinz, Abhandl., K . K . Geol. Reichsanst, Bd. X , p. 216, Taf. 
X X V III , fig. 1 , Taf. L X I , fig. 2 -4 ) somewhat resembles our Indian type, especially 
the example from San Roooo, which has been described by Tomquist (Zeitsohr.



Deutsch. Geol. Ges. 1898, Taf. X X , fig. 2 ), but any closer comparison with 
BeyricMtes is excluded by the presence of acute spines in the Himalayan form, 
such as have never been noticed in  any species of .BeyricMtes and exhibit the 
arrangement peculiar to the group of C. binodosm.

Dimensions.
Diameter of the shell . 70 mm.

» „  y, umbilicus . . .  13 „
Height of the last C above the umbilical suture 33 M

volution (. „  „  preceding whorl 22 „
Thickness of the last volution . 20 „

Sutures.— Not known.
Demarks.— Ceratites atoms, according to Philippi, is am ong the German 

representatives of the section o f nodosi, the species most nearly allied to the Alpine 
C. binodosus.

As my Himalayan specimen does not, unfortunately, allow of an examination 
of more than the bodv-ohamber, it is impossible to say whether or not there exists 
a real affinity between the German and Indian species. That they are' not 
identical is, however, certain, the number of spines being remarkably reduced in C. 
Boyleanus.

From Ceratites vicentinus Tornquist (1. c. p. 671, Taf. X X , fig. 1 ), which 
is quoted by Philippi as very nearly allied to C. atoms, our species differs by the 
absence of ribs and by the smaller number of spines. Of a : 1 Ceratites known to 
me. it recalls C. atoms most strongly in its general shape and sculnture.

7. C e u a t i t e s  t h u n c u s  Oppel. PL IV , figs. 2 , 3.
1865. Ammonites truncus Oppol,* Palaeontologist© Mitteilungen aus dem Museum des Kgl. bayrischen 

Staate*, p.292. Pi. 8o, fig, 3.
1896. Ceratites truncua Thenor, Him&layan Fossi-a, Paleeont. Indica, ser. XV , Vol. I I , Pt. 2. The 

Cephalopoda of the Muschelkalk, p. 26, PI. I, fig. 7.

Oppel’s type-specimen from Kuling, Spiti (coll. Scblagintweit) is the 
fragment of an outer whorl consisting o f four air-chambers only. In Hayden’s 
collections from the Muschelkalk of Kaga, Muth and Kuling several examples have 
been noticed, the outer whorls of which agree entirely in their sculpture and sutural 
line with Oppel’ s type-specimen. In  order to retain Oppel’s name I have made 
use of it for these specimens, although a direct identification of any species with a 
fragment of such small dimensions is rather risky.

The outer volution, part of which belongs to the body-chamber in one of my 
specimens only, exhibits a sculpture exactly alike that in Oppel’s type-specimen.

* The original name of this species was Ammonites horridus, but in some copies of the publication this name has 
been changed into A. truncus printed on labels stuck on to bide the former name. On the labels attached to the 
type-specimen the name horridus has been corrected into truucus by Oppel himself. I  consequently prefer to adopt 
this latter denomination.
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The lateral parts are provided with strong and simple radial ribs, which begin near 
the umbilical margin as faintly-marked folds and terminate neaT the siphonal mar­
gin in very stout, and prominent tubercles. I f  perfectly preserved, those tubercles 
are sharpened into acute spines. A  second row of lateral tubercles is situated 
either in the middle or between the middle and the lower third of the flanks. The 
lateral tubercles are rather variable in their shape, either knob-like or trausversely 
elongated and then forming merely a prominent elevation o f the rib. Between the 
lateral and marginal tubercles there is always a zone of depression affecting the 
general height o f the ribs.

As a rule this sculpture is most prominent at the beginning of the last volution 
but gradually decreases towards the body-chamber. The lateral tubercles espe­
cially become obsolete and lose their knob-like shape, being turned into mere 
elevations of the ribs. The marginal tubercles, however, persist throughout the 
entire length of the shell. To a median plane through the siphonal area the ribs 
always stand more or less asymmetrically. The ribs themselves are roof-shaped 
and separated by intervals, the transverse sections o f which form regularly arched 
crescents. The siphonal area is entirely smooth.

Essential differences exist in the shape of the sculpture of the inner and outer 
volutions. My materials have enabled me to sacrifice one of the larger specimens 
by scaling off its outer whorl in order to have the inner volutions accessible for ob­
servation This inner nucleus is illustrated in fig. 3. It shows the characters o f 
a typical species o f the section o f Ceratites nodosi.

Tbe volutions do not overlap one another considerably, the lateral tubercles re­
maining outside the spiral of involution. The umbilical margin is adorned by a 
row of tubercles, from  which straight, radial ribs originate. Most of the ribs 
bifurcate in very stout lateral tubercles, which are situated below the middle of 
the height of the ffauks. The number o f  marginal tubercles is twice the number 
o f umbilical ones. Occasionally intercalated vibs occur, which bear only marginal 
tubercles. This is the sculpture of Ceratites trinodoms or of C. Thuilleri, with 
tbe exception, however, that the ribs are more bulky and the lateral tubercles very 
stout and prominent.

The ribs are arranged symmetrically to a median plane. W here the intervals 
between the broad, not roof-shaped ribs meet from both sides o f the shell, the siphor 
nal area is very narrow and provided with a low but distinctly marked keel, as in  
C. kimalaymms Blanf.

This ornamentation o f normal species o f the group o f (7. binodoms is restricted 
to volutions not exceeding a diameter of 40 mm. In the large specimen, illustra­
ted in fig. 2 , it is clearly exhibited in the posterior portion of the penultimate 
whorl. The anterior portion o f this wborl exhibits neither the dichotomous 
arrangement of ribs nor three rows o f tubercles. The umbilical tubercles soon 
become obsolete. The lateral tubercles, which are still very strongly developed, 
are situated outside the spiral o f involution in a row, coinciding with the lower 
third o f the sides. In the last volution this row has been shifted considerably



nearer the spiral of marginal tribe roles and is situated even a little above tbe middle
■of the lateral parts.

The difference in sculpture between young and adult individuals of this species 
is so remarkable that nobody would venture on tbeir identification without the 
knowledge of complete examples permitting a study of all their stages of growth. 
It is by reason of this study that the systematic position of C. truncus can be 
established now with certainty.

According to the opinion of E. v, Mojsisovics (Arktische Triasfaunen, Mdm. 
Acad. Imper. des sciences de St. Pdtersbourg, X I  ser., T. X X X II , No. 6 , p. 2 1 ), 
Ceratites truncus belongs to the section o f C. subrobusti ( Eeyserlingites Hyatt). 
The character of the inner volutions proves the incorrectness of this suggestion, 
based on too scanty materials. In young stages of growth C. trmcus is a typical 
representative of the section of C. nodosi, with three rows of spines, and with 
dichotomous ribs, bifurcating in lateral tubercles. It is only in later stages of 
growth that the umbilical spines disappear and that all the ribs become simple. 
The lateral tubercles in the outer volutions of C. truncus do not correspond to 
umbilical spine3 in the inner volutions, as in Eeyserlingites> but retain their lateral 
position throughout all stages of development of the shell.

But apart from this difference in sculpture, the inner volutions of C, truncm 
are entirely different from young individuals of Keyserlmgites in their general shape 
and outlines. They are flat and high-mouthed, not globose and inflated. C. truncm 
must consequently be removed from the section of C. subrobusti and placed among 
that of C. nodosi,

' Sutures.— I have nothing to add to the description in Vol. II, Pt. 2 , of this 
series.

Locality: number o f  specimens examined.— North-north-west o f lvaga (Spiti), 
2 ;  Muth, 3 ; Kuling, 1 , all colL Hayden.

S. Cerat.it .es D e v a s e n a  nov. sp. P l. IV , tig. 4.
]895< CcratUes ex parte, Himalayan Foss, Falmont. Indies, ser. XT, Yoh II, Pt, 2, Tbe

Cephalopoda os the Must/helkallr, p. 19, PI. VI, fig.. 1 {non fig. 2),
1899. Ceratites nov. $;•. A - v. ftrafft, General Keport, Geoi, Suiv. of India for 1898*99, p. 20.*

Two different species were includcu by mo in 1895 under the name o f Ceratites 
Vyasa, as has been stated by A. v. Krafft. M y examination of tbe rich materials 
of both species collected by Hayden has convinced me that A. v. Erafft’s suggestion 
was fully justified and that the two species also even belong io two different groups of 
•Ceratites, which, however, agree entirely in the shape o f their outer volutions. As 
my description of the inner whorls of C. Vyasa has been chiefly based on

* On labels attached to the specimens included in tbe present species by A* v« Krafft, I  find name Ceratites 
Dieneri mv* sp* in A. v. Kraffts owu Land writing. I am sorry that thie denomination cannot ha accepted because it 
lias meanwhile been attributed to tbe Indian type of Ceratites subrobustus from the Sbalshal cliff by E. v* Mojsiflo* 
wies {Cepbalopod en der Hal 1st after Xalke, Ahhandi, K. K\ Geoh tteichsaust, V I, Supplem. 1902, p. 328)« The two 
groups of CcraliUs nodosi and of C* subrobusti (J5Teyse rlingites) are too nearly allied to permit ihe use of the 
eame specific denomination iu both of them.



observations o f the specimen represented in  fig. 2, PL VI, of my above-quoted 
memoir, I shall confine the name C. Vyasa to the latter, in accordance with A . 
v. Krafft, whereas a new name, Ceratites Devasena, must be introduced for the 
example represented in fig. 1.

A. v. Krafft describes the inner whorls o f  this new species as recalling 
Ceratites nov. sp. ex. aff. C. subrobustus Diener (1. c. p. 27, PL V, fig. 6 ), although 
flatter sides, a well-marked um bilical margin and the absence of a keel are consider­
able points of difference. I  am bound to confess that I cannot find any similarity 
with a species of the group of C. subrobusti. The example illustrated in the present 
memoir lias its inner volutions excellently preserved. I have chiselled them out o f  
a full-grown specimen with a diameter of 180 mm. by scaling off the outer whorls, 
leaving only a small portion of the penultimate volution, in order to show the 
remarkable difference in ornamentation between the inner and outer whorls.

General shape, involution and pattern of sculpture in the inner nucleus are those 
of C. Thuilleri OppeL The transverse section is more strongly compressed, the area 
narrower and more highly vaulted, the ornamentation flatter and less prominent than 
in C. Thuilleri, but in general this is certainly the species to which young individuals 
of Cer. Devasena appear to be most nearly allied. There are three rows o f tubercles 
developed, adorning broad and bulky ribs, but the umbilical and lateral tubercles are 
often amalgamated into a single one, especially so in the innermost volutions.

The involution takes place outside the spiral row of lateral tubercles. In the 
lateral tubercles bifurcations of ribs occur frequently but not regularly. The number 
o f marginal tubercles is certainly less than twice that of the double of lateral ones.

The outer volutions are exactly alike those of Geratites (Hollandites) Vyasa 
Lien. A  safe distinction of the two species becomes, indeed, impossible without the 
knowledge of their inner whorls.

There exists a close relationship between C. Devasena and C. truncus Oppel, 
both species jieing characterised by the tendency to develop in later stages of growth 
a sculpture consisting of single radial ribs, which are never dichotomous. 0. trm cm  
is, however, provided with a larger umbilicus, its inner whorls are less high, with a 
broader area, and stout um bilical tubercles play a more prominent part in their 
sculpture. In  full-grown specimens of C. Devasena stout marginal elevations only 
are developed. Lateral tubercles or prominences, as distinctly marked as in 
C. truncus, have not been noticed in any of my specimens.

Dimensions— (of the inner nucleus).
Diameter oE the shell . . 7 4  mm.

„ „ umbilicus .................................................................. . . . 23 „
Height of tuo last volution . . . . . .  • . ♦ 31 M
Thickness • • • • • « • • • • ^

Locality : n umber o f  specimens examined.— North-north-west o f Kaga (Spiti),
3, coll. Hayden.

Sutures.— In the specimen illustrated a large auxiliary saddle has been noticed 
outside the broad umbilical lobe, which consists of several rudimentary lobes and
saddles.



9. Ceratites Kuvera Diener (var. PI. IV , fig. 5).
1S95. Ceratites Kuvcra Diener, Himalayan Foss. Palaeont. Indicn, eer. X V , Vol. II , 2. The cephalopoda 

of the Muschelkalk, p. 25, PI. V, fig. 2.

One single specimen only from  the Muschelkalk of Kalapani, Cyans, was known 
to me in 1895. A n  examination of larger materials collected near Jolinka, Byans, by 
Smith, shows that the species is subject to considerable variability and that interme­
diate forms occur between Ceratites Kuvera and C. Thuilleri Oppel, its nearest 
ally.

The typical form of Ceratites Kuvera is distinguished by slowly-increasing 
whorls, enclosing a wide, open umbilicus, by a moderately-curved, not steep, umbili­
cal wail, which passes gradually into the lateral parts, and by a very broad and flat 
siphonal area. In*old age the ribs are single, straight and adorned with lateral aud 
marginal spines only, the faintly-developed umbilical tubercles disappearing com­
pletely. The shape of the body-chamber volution recalls that o f C. truncus or 
C. Devasena.

The specimen illustrated in fig. 5, PI. IV , of this memoir, holds an intermediate 
position between C. Kuvera and C. Thuilleri, although I  prefer to leave it in the 
present species. It recalls C. Thuilleri in so far as the umbilical wall is distinctly 
defined and very steep in the inner volutions; the area is roof-shaped, not flattened. 
It agrees, however, with C. Kuvera in the presence of a wide, open umbilicus and of 
a comparatively low aperture, in the absence of umbilical tubercles and in the 
character of ornamentation in the last half volution. The involution takes place 
•rather far outside the spiral of lateral tubercles.

The difference between this specimen and C. Thuilleri will be clearly seen from 
a comparison of its measurements and the dimensions o f Oppel’s type-specimen of 
C. Thuilleri.

Dimensions.

C. Kuvera. C. Kuvera. C. Thuiller

Type-specimen. Var.
PI. IV, fig. 5. Tj pe-specimeD.

Diameter of the shell , . 85 mm. 67 mm. 77 mm.
„ „ „ umbilicus • • 28 ,, 23 „ 23 „

Height o£ the last volution . 33 „ 26 „ 33 „
Thickness „ „ . 21 „ 18 „ 24 „

The difference between the height of the List volution and the width of the um­
bilicus is much more considerable in C. Thuilleri than in C. Kuvera even in our 
variety, which in some of its characters strongly recalls C. Thuilleri and may be 
looked upon as an intermediate form between those two species.

Sutures. —The difference in the sutural line between Ceratites Kuvera and 
C Thuilleri is insignificant. The enlargement of the lobes at their base and their 
contraction towards their upper portion, so well marked in the type-specimen o f 
Q. Kuvera from Kalapani, is but faintly developed in the examples collected by 
E. H. Smith, It is certainly not a character of specific importance.



.F A U N A  OF THE H IM A L A Y A N  M U SCH ELK ALK . 

Locality : number o f  specimens examined.—Jolinka, Byans, 4, coll. Smith.

10. Cekatites Padma nov. sp. PI. V, fig, 4.

The only specimen from Kag£, Spiti (coll. Hayden), fragmentary as it is, 
deserves a special description, because it represents a very remarkable case of con­
vergence. The fragment of the outer volution agrees in its shape, involution and 
ornamentation so closely with Ceratites {Eollandites) Havana Diem, that T actually 
confounded it with this common species of the Himalayan Muschelkalk and dis­
covered its difference accidentally when preparing its inner nucleus.

This inner nucleus is entirely different from the inner volutions of Eollandite9 
Havana (PI. IV, fig. 7). It excludes at once any identification of the present 
species with Eollandites, but proves that it belongs to the section of C. nodosL 
Its ornamentation recalls C. tnmcus Oppel. Bulky lateral ribs occasionally 
bifurcate from very high and strongly-dev eloped lateral spines. They alternate 
with simple ribs devoid of spines. A ll the ribs originate in faintly-developed um­
bilical tubercles and terminate in low, marginal knobs.

A  siphonal keel is but indistinctly developed. The lateral and umbilical 
tubercles are situated very closely to each other, as in Ceratites brembarms E. v. 
Mojsisovics (Ceplialopoden der Mediterranen Triasprovinz, Abliandl. K. K. Geol. 
Keichsanst., X , p. 38, Taf. X , fig. 1-4), to which the inner nucleus of our species 
seems to be nearly allied.

Sub-genus: P kilitpites nov. sub-gen.

As has been remarked iu the introduction to this chapter, the Alpine group of 
Ceratites Erasmi Mojs., C. Aster Hauer and C. tuberosus Arth. must be separated 
from the Indian group of C. circumplicati {Eollandites). In accordance with 
Philippi 1  am inclined to consider them as forming an independent section of the 
genus Ceratites., for which I  propose the sub-generic designation of Ehilippites.

In the Himalayan Trias this sub-gen us is represented by Ceratites nov. sp. md. 
Diener (Himal. Foss, Palaeout. Ind,, ser. XV, Vol. II , Pfc. 2 , Cephalopoda of the 
Muschelkalk, p. 8 , PI. I, fig. 3) and by a new species from the Muschelkalk of 
Byans,

PuiLTPPITES JOLINKANTJS nOV. Sp. PI. IV, fig. 6, PI. V , fig. 2-

This species is represented in F. H. Smith’s collections from Jolinka, Byans, by 
a single, well-preserved example, consisting of air-chambers with a small portion 
of the body-chamber adhering, and by numerous fragments. In fig. 2, PI. V, the 
largest fragment of a body-chamber has been illustrated.

Ehilippites JolinJtanns is very nearly allied to the Alpine representatives of the 
sub-genus and strongly recalls in its sculpture Einarites spimpUcati. It  is of 
obliquely-elliptieal outlines. The whorls overlap each other to a little less than



one-half their height. The transverse section is cordiform, with rounded umbilical 
and siphonal margins. In old age a steep umbilical wall is developed. The 
greatest thickness of the volutions coincides with the umbifioal margin.

The sculpture consists of strong, but indistinctly defined, umbilical tubercles, 
which pass gradually into radial ribs. Those ribs decrease in strength in the direc­
tion of the siphonal margin and become obsolete before reaching it. The regularly 
rounded siphonal part is entirely smooth. In the inner volutions either one single 
or two ribs originate from an umbilical tubercle. In the body-chamber, however, 
all the ribs are simple.

Philippites Jolmkanus differs from Ph. Erasmi v. Mojs., Ph. aster v. Hauer 
and Ph. tuberosus v. Arth. by its dichotomous ribs, but in the Arctic group of 
Einarites spiniplicati two short spiniplicate ribs occasionally originate from one 
single umbilical tubercle and in Keyserlingites Middendorffi Keyserl. bifurcations 
of spiniplicate ribs in the umbilical spines are even a predominating element of 
sculpture.

Dimensions.
Diameter of the shell

„ „ „ umbilicua

Height of the last volution

Thickness of the last volution . . . . . .
Height of the last whorl in the place of its greatest applanation 
Thickness »» »»
Corresponding diameter of the shell . •

„ „ „ umbilicus

(■ above the umbilical suture 
(. „  „  preceding whorl

. 61 mm.
. 19*5 „
. 26 
. 20

. 17 

. 18*6 

. 16*5 
• 43 

11

»

h

>»

Sutures.—Sutures on a considerably lower stage of development, than in 
Ph. aster, Ph. tuberosus or Ph. Erasmi. Lobes serrated, but with short basal 
indentations only, margins of saddles entire. Both the lobes and saddles are narrow 
and slender. Only the siphonal lobe is broad and divided by a narrow median 
prominence. One auxiliary lobe but no saddle outside the umbilical suture.

The character of the sutural line recalls Keyserli/ngites Middendorffi Keyserl. 
(E. v. Mojsisovics, Arktische Triasfaunen, M£m. Aoad. Impdr, des sciences, 
St. Petersbourg, V II ser., T. X X X II I , No. 6 , PI. I l l ,  fig. 1 c).

Sub-genus: Maltlv cites nov. sub-gen.

(Group of Oeratites rusticus v. Hauer.)

H alilucites sp. ind. ex. aff. planilaterato v . Hauer. PI. V, fig. 3.

A  single species from the Muschelkalk of the Shalsbal cliff (coll. Krafft) is, 
unfortunately, not sufficiently well preserved to admit of specific determination, 
although it certainly belongs to the sub-genus Ealilucites. It  is very nearly allied
to Ealilucites planilateratus v. Hauer (Beitrsege zur Kenntniss der Cepbalopoden

i a



aus der Trias von Bosnien, II. Denkschar. Kais. Akad. d. Wiss., L X III , p. 261, 
Taf. X I , fig. 1-3), but whether or not the European and Indian forms are specifically 
identical, cannot be decided.

The shell is disciform, comparatively flat and widely umbilicated. The volur 
tions overlap one another to about one-half their height. The flat area is elevated 
into a very high median keel, which is accompanied by shallow furrows bn 
either side. It is separated from the lateral parts by a bluntly rounded margin. 
The lateral parts are flatt ened and nearly equidistant throughout their entire height. 
The transverse section is therefore almost rectangular in outline. Umbilical margin 
sharply-rounded, but not acute. Umlnlical wall low, but steep.

The sculpture of the lateral parts consists of bulky and straight, or slightly 
falciform, ribs of unequal strength. Most of the ribs are simple, but bifurcations 
occur rather frequently, either at the umbilical margin, or, more rarely, in the 
middle of the height of the flanks. Some ribs are distinguished from the rest by 
their greater strength and irregular distance. Umbilical tubercles faintly marked.

Near the si phonal margin nearly all the ribs become more prominent and 
are elevated into marginal bumps, terminating in a sharp, forward-turned genicula- 
tion before reaching the siphonal furrows.

Dimensions.

Diameter of the shell
„ ,, „ umbilicus •

above the umbilical suture 
Height of the last volnfcion { f> preceding whorl

Thickness of the last volution

eca. 65 mm.
20
27
22
17

>»
!»
»
»»

Suture*.— The sutures, so far as preserved, seem to agree with those of Mali- 
Incites planilateratns. Lobes ceratitic, saddles entire. The siphonal and second 
lateral saddles are of equal height and lower than the principal lateral saddle. 
Siphonal lobe not known to me. Principal lateral lobe considerably deeper than 
the second. An auxiliary saddle is divided by the umbilical margin.

Sub-genus: Mollafdites nov. sub-gen.

(Group of Ceratites circumplieati).

1 . H o l l a n d t t e s  V o i t i  Oppel. PI. V II, figs. 3, 4.

1860. Ammonites Voiti Oppel, Palseontologische Mitheilungen aus dem Museum deB kgl. bayriachen Staatea 
I, p. 276, Taf. 77, fig. 1.

>896. Ceratites V o i t i  Diener, Him&l. Foss. Palseont. Tnd., ser. XV, Vol. II, Pt. 2, Cephalopoda of the 
Musohelkalk, p. 8, PI. II, figs. 1, 2.

In  my description of this species in 1895 I was obliged to leave its diagnosis 
incomplete, because in none of my specimens were the inner volutions satisfactorily 
preserved. Hayden’s new materials from the Musohelkalk of Spiti are so rich in



examples that I could afford to sacrifice two full-grown specimens, the outer 
volutions of which I have scaled off gradually in order to make the inner nuclei 
accessible for examination.

The two nuclei, illustrated in this memoir, show a remarkable similarity to the 
inner volutions of Ceratites Petersi Mojsisovics (Ceph&Lcgnden der Mediterranen 
Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X, p. 21, Taf. X I, tig. 1 0 ). E. v 
Mojsisovics was, indeed, perfectly right in remarkint the affinity of those two 
species.

As in Ceratites Petersi, the transverse section <\ lenticular with a broadly- 
rounded area, which gradually passes into the flanks v hout any distinct demarca­
tion. The sculpture consists of numerous straight;^? slightly falciform ribs of 
unequal strength and distance. The inner nuclei of ^ Voiti differ from Ceratites 
Petersi by their wider umbilici and by the absence of Aeral tubercles, which in the 
Alpine species are acquired at earlier stages of growth In the specimen illustrated 
in fig. 3, PI. V I 1 , at a diameter of 34 mm. no tuberclthas as yet been developed 
whereas in the young example of Ceratites Petersi illu&'ated by K. v. Mojsisovics 
the first lateral tubercle makes its appearance at a diatfter of 17 mm.

A comparison of the inner nuclei of Hollandites inti and Ceratites Thuilleri 
shows at once the great difference in the development their sculpture. There is 
another group of ammonites with ceratitic sutures, to hich the external similarity 
of the two illustrated nuclei is much more clearly maced than to the section o f 
C. nodosi. This is the group of forms, which in mjabove-quoted memoir were 
described as Meekoceras Nalilcanta (1. c. p. 45, PI. fig. 5 ) anci Meekoceras 
Srikanta (1. c. p. 46, PI. V III , figs. 8 , 9) and which in y  memoir on the Cephalo­
poda of the lower Trias of the Himalayas (ibid. Vol. 1 Pt. 1 , p. 7 3 ) were piace(j 
in the genus Proptychites Waagen.

In this latter memoir I stated that those speciesom the Muschelkalk o f  the 
Shalshal cliff, included provisionally in the genus Prychites, differed from the 
lower Triassic species of Proptychites from the SaUange by a more strongly 
falciform sculpture. Now I think, that they sho, indeed, be united with 
Hollandites rather than with Proptychites. An enination o f the innermost 
volutions of H. Voiti has convinced me, that in quitemng stages of development 
their shells are thickly globose, exactly as in Proptychii?) Srikanta, P. Nalikanta 
and P. Narad a.

That none of those three species is identical wiloung examples of H  Voiti 
may be seen from differences in their ornamentation fin  their sutural lines In
H. Voiti the sculpture is more strongly marked and igular and the saddles are 
brachyphyllic at very early stages of growth.

An Alpine species, which also strongly recalls Voiti in the shape o f its 
inner nuclei, is Beyrichites Beneckei v. Mojsisovicsephalopoden der Mediterr 
Triasprovinz, 1. c., p. 216, Taf. X X V III , fig. 1 , X X X  fig. 6 , L IX , fig. 2 -4 ). Jf 
we compare the illustration fig. 4 on PI. L X I of E. iojsisovics’ monograph with 
our figure, we find a remarkable similarity in the depment of straight and strong



radiating ribs, reaching across the flanks from the umbilical to the siphonal 
margins.

Among the C erates of the Arctic region it is chiefly Ceratites dedpiens 
y. Mojsisovics (Arktis^he Triasfannen, M6m. Acad. Imper. des sciences de 'St. 
Petersbourg, V II  ser./X -/X X X III, No. 6 , p. 27, Tab. V I, fig. 9), which may cjrim 
comparison. The similarly is, however, restricted to the pattern of ornamentation. 
Otherwise inner nuclei of 0. decipiem differ from those of 2?. Voiti by their very 
globose whorls and by the rrangement of their sutural line.

Ceratites decipiem is ertainly the prototype of a group to which a sub-generic 
value must be attributed.

Locality : number o f oecimem examined.— This species is richly represented 
im the Himalayan collectiu, especially from the Muschelkalk of Spiti. K ig i  6 , 
Ruling 1, Muth 4, all coll. layden.

2 . H olla5*ites Havana Diener. PI. IV , fig, 7.
1895, Ceratites Rovmm D:ier, Himalayan Foss, Palasont', lrdica, ser* XV, YoL II, PL 2* ThoCspha* 

lopocU of the Mu$c:kalk, p. 10* PL II, fig* 5, van PI* II, fig, 3*
1895. Ceratites nov. sp. hid.T* C* Havana Diener, ibi<L p. 11, PL II, fig* 4.
1895* Ceratites sp. ind* ear. C. Havana Diener, ibid* p* 12, PL II, tig* 6*

The examination of xh materials of this species has convinced me of the 
wide range of the variably in its sculpture. I  therefore prefer to include the 
fragments which were forrrly considered as C. sp. ind. ex. aff. C. Havana in the 
present species.

The full-grown exam from the Shalshal cliff, illustrated in fig. 5, PL II, 
may be regarded as the ae. TVith this form most of the specimens in the 
Himalayan collection agfW The large number of distinctly falciform ribs, origin­
ating in pairs at the umlcal margin, and the insignificant r&le that tubercles 
play in the ornamentatiomake a distinction from the nearly-allied B. Voiti an 
easv matter. The distinct becomes, however, more difficult in those varieties in 
which bifurcations of ribs’e noticed in the lower portions of the lateral parts 
and arc combined with a sit swelling of the ribs (Pl. II, fig. 4) or even with true 
lateral tubercles (PL II, fii).

A ll those types are o.ected with each other by intermediate shapes and 
may he considered as transoal forms between B . Havana and B. Voiti Oppel.

In full-grown individ’: of the typical form the sculpture is also subject to 
some variation. A  specit measuring 8 S nun. in diameter, from the ridge 
between the Dhavma and Lr valleys (colL La Touche), is lying before me, in which 
the ribs are considerably bra* in the vicinity of the aperture than in my type- 
specimen from the Shalshalf, and are covered with numerous, distinctly marked 
stride o f growth. The sarmaractcr has been noticed in an adult example from 
Kaga, with a diameter of mm. In both specimens umbilical tubercles are 
entirely absent in the body-*iber.

Young individuals of jmdites Havana differ considerably from equal sized



specimens of B. Poiti by their coarse sculpture, which consists o f closely-set, 
equidistant and distinctly falciform ribs. The fig. 7 on PI. IV  of this memoir 
represents the inner nucleus of a large example from Muth, belonging to th© 
typical form of M. Havana. The sculpture near the beginning of the last volution, 
corresponding to a diameter of 22 mm., is of special interest, because it affects 
equally the lateral and siphonal parts. The lateral ribs meet from both sides in the 
middle of the regularly rounded siphonal area. The same character has been 
noticed in the inner volutions of B. Vyaaa.

Locality : number o f  specimens examined.—Muth (Spiti) 4, coll. Hayden ; K£ga 
(Spiti) 6, co ll Hayden; ridge between Dharma and Lissar valleys, Kumaon, coll. 
La Touche.

3. Hoilandites A iravata  Diener. PL V II, fig. 5.
1895- Ctratites Airavata Diener, Himalayan Foss,, PaLeont. Tndica, ser. X V , VoL II, Pt. 2. The Cepha­

lopoda of the Mnachelkalk, p* 12, PL IV, fig. &

This species differs from Bollandites Havana, to which it is very nearly allied, 
by subordinate details in its involution and sculpture. Its umbilicus is narrower 
and in its ornamentation umbilical tubercles are more prominent than the lateral 
ribs, at least in adult stages of growth. The development of distinct umbilical 
tubercles is, however, noticed in the inner nuclei already. A  comparison of the 
illustrated young specimen of H. Airavata with the inner volutions of I f. Havana 
(Pl. IV, fig. 7) shows this difference between the two species very clearly.

In old age the lateral ornamentation grows more delicate, the umbilical tuber­
cles only persisting throughout the entire length of the body-chamber. A  large 
specimen from the ridge between the Dharma and Lissar valleys, .Kumaon, with a 
diameter of 82 mm., shows very numerous and delicate, falciform stria? of growth 
only, elevated occasionally into low and narrow folds, but a small number of stout 
tubercles along the umbilical edge. The umbilicus of this full-grown specimen, 
the largest known to me, is 13 mm. in width, whereas in the type-specimen of 
£ .  Havana of ts^ a m e  size the diameter of the umbilicus is 23 mm.

Locality : number o f  specimens examined.— North-north-west o f Muth, Spiti, 
1 , eolL Hayden; south-east of Po, Spiti, 1 , colL Hayden; ridge between Dharma 
and Lissar valleys, Kumaon, 1 , coll. La Touche. 4

4- Ho l l  a n  b i t e s  V i s v a k a r m a  Diener.
1895. Ceraiites Visvakarnut Diener, Himalayan Foss. Palceont. Infi,, ser. XV, Vol. J, Pt. 2. The Cepha­

lopoda of tlie MuaohelUalk, p* 15, PL IV, 2.

An excellently preserved example of this species has been collected in the 
Muschelkalk of Kaga, Spiti, by Hayden. It agrees exactly with my type-specimen 
from the Shalshal cliff in its dimensions, involution and sculpture.

Its last volution is high-mouthed and strongly compressed at its beginning, but 
becomes considerably thickened near its aperture, where the proportion of height



to thickness is 42 to 32 mm. The aperture probably coincides with the peristome*, 
the length of the body-chamber measuring exactly one-half volution.

The sculpture is very characteristic, consisting of simple radial ribs only, 
which are strongly developed only in the anterior portion of the last volution. 
Thus IIoil. Visvakarma represents one of the simplest types of circumplicate orna­
mentation. As in my type-specimen from th e , Shalshal cliff the greatest height 
of the ribs coincides with the middle portion of the lateral parts. Only the last 
two ribs preceding the aperture show prominent elevations in the marginal region.

Sutures.— The sutures of H. Visvakarma differ from the type of sutures 
exhibited in i f .  Voiti Oppel and its allies by the presence of well-developed auxiliary 
saddles.

5. H ollandites R,oxburghii nov. sp. PI. IX . fig. 1 .

I was not sure for some time, whether a small number of Ceratites from the 
Muschelkalk of Jolinka, Byans (coll. F. H. Smith), should be considered as a proper 
species or only as an elliptical variety of E. Visvakarma. I have decided in favour 
of the first alternative, because the species from Jolinka is subject to considerable 
variations in its inflation and involution. I f I had united it with .if . Visvakarma, 
I should have been obliged to introduce a range of circumscription in the latter 
species, which could not have been applied to the typical form from the Muschel­
kalk of Spiti. This view is supported by the presence of essential differences in. the 
arrangement of the auxiliary series of the sutural line.

All my specimens are of strongly elliptical outlines, but it is impossible to 
decide Whether this elliptical shape is accidental or characteristic of the species, 
the majority of tbe ammonites from this locality being distinguished by an obliquely 
elliptical shape. In their involution they are subject to great variability. The 
illustrated type-specimen agrees with Soil. Visvakarma in the presence of very 
slowly-increasing whorls overlapping each other to one-third part of their height 
only and leaving a wide umbilicus open. But there are other examples, more 
involute and provided with a narrower umbilicus. The whorls H e  strongly com­
pressed and high, but become considerably inflated in the vicinity of the apertural 
margin.

The sculpture agrees exactly with that of E. Visvakarma. The inner volutions- 
are covered with straight, radial, delicate ribs. It is only in the anterior portion of 
the last volution, that the ribs become stout and elevated, especially in the middle of 
the sides.

Dimensions.
Diameter of tbe shell . •

„ „ „ umbilicus . . .
Greatest height of the last whorl . • • •

thickness 99 >> • • • • •
Height of the last whorl at the place of its greatest applanation 
Thickness >s tt ft tt • • * • • * •
Corresponding diameter of the shell • . • • •

„ „ n umbilicus » • •

110 mm.

U
S3
30
19
69
16

M
99

99

99

99

f#

*»



Sutures.—The sutures arc but partly known to ma They differ in their 
arrangement from those of H . Visvakarnut by the presence of a broad umbilical 
lobe, which is irregularly serrated but does not; exhibit distinct auxiliary elements, 
whereas two auxiliary saddles are distinctly developed in H . Visvakai'm a.

Locality: number o f specimens examined.— .Jolinka, Byans, 5, coil. Smith.
Rem arks.—IndilTemitiy-prosorvod examples of this species exhibit & reiuarf- 

able similarity with JPtychites ru g iferi deformed by pressure. They can, however, 
he easily distinguished by the different character of their sutural lines.

6. IIoI/Xandites Dungara, Dieuer.
1896. CensiiU* Jhmffttra Dictû r, Kim&Uyim Fosa- Pa^ouu kidicu, aer, XT, Vol. II, Pt & 'JTifl Cephr»* 

lopoda of tbo Muacbelkalk, \\ 15, PI TI, ft*. %

Of this species numerous and fairly well-preserved specimens hara been found 
in A. v. Krafft’a and Hayden’s collections. In general, they are very similar to the 
widely-umhilicated variety of H. V oiti, hut can always be distinguish'd by their 
sharpened ribs, which are strongly elevated in the middle portion of the lateral parts. 
These elevations do not assume the shape of true tubercles but are strongly elong­
ated in a radial direction. Marginal tubercles are hut exceptionally developed and 
only in the body-chamber of full-grown specimens.

The involution is subject to considerable variation. In some examples even 
a sort of egression of the umbilicus is noticed, the umbilical suture leaving the 
normal spiral of involution.

The whorls overlap one another to one-third of their height only or a little 
more, but always less than one-half their height, whereas in the typical form of 
H . Voiti the rate of involution is even more than one-half the height of the 
lateral parts.

Locality:  number o f specimens examined.—Shalshal cliff 1, coll. Krafft; K&g£ 
(Spiti) 1, coll. Rrafft, 2, coll Hayden; Muth (Spiti) 1, coll. Hayden; ridge between 
Dharma and Lissar valleys, Humaon, I, coll. La Touche.

7. Holxandites Hidimba Diener.
1806. GtraHUi Hidimba D ie n e r, H in i& la ya o  V o n . P o lw o n t. In d ie s , e a r. X V , V o l. I I ,  P L  3 . Th e  C epha­

lop od a  o f th e  U o M h o U a lk , p . 1 8 , U L  IU ,  G g. L

Of this species one single, imperfect specimen only from Muth, Spiti, has been 
found in the Himalayan collection. Its outer volution shows the peculiar sculpture, 
illustrated in the type-specimen from the lfeang tsok la, Hundes.

8. Holxaxdites Moorei nov. sp. PL VIII, fig. 1.

At first glance the present species seems to resemble very closely Holland- 
ties Hidimba. Both species agree exactly in their general shape, transverse 
section and involution, and even in the ornamentation of the outer whorl, although

K



the radial ribs are less sharp and lower in H. Moorei and do not show the strongly 
forward-bent curve in the marginal region, which is noticed in H. Hidimba. But 
this feature is of very small importance compared with the difference of sculpture 
in the inner volutions.

H. Hidimba is a species in which the ornamentation is but faintly marked in 
young stages of growth, whereas the full strength of radial sculpture is attained in 
old age only. In H. Moorei just the opposite tendency of development is noticed. 
The outer volutions are less strongly sculptured than the inner ones, which are 
covered with radiating ribs of irregular strength, some of them bulky and very stout, 
surpassing in size considerably those in the last volution. This character makes the 
distinction of the two species an easy matter, if one has to do with complete 
specimens, but the determination of fragmentary outer whorls is rather unsafe.

My type-specimen is almost entirely chambered.

Dimensions.
Diameter of the shell

„ „ „  umbilicus .
Height of the last C above the umbilical suture • 

volution. (. *> »  preceding whorl .
Thickness of the last volution

140 111m. 
49 „
62 „ 
43 „
32 „

Sutures.— HollandUes Moorei is another species of the section of Indian 
Ceratites circumplicati, in which the difference of principal and auxiliary elements 
of the sutural line is not as clearly marked as in H. Voiti Oppel and its allies.

The first auxiliary lobe is followed by a well-developed auxiliary saddle with 
serrated margins. Otherwise the sutural line is very similar to that of H. Hklintba. 
A ll the saddles are serrated up to their topmost extremities. The siphonal lobe is 
very short. The second lateral lobe exhibits a tripartite termination.

Locality • number of specimens examined.— Mut’n (Spiti) 1 , coll. Hayden, and a 
small number of fragments of outer volutions from the same locality and from the 
Bambanag cliff, Kumaon (coll. A. v. Kraift).

9. H o l l a -Nd it e s  V y a s a  Diener. PI. V II, figs. 1 , 2 .
1895. Ceratiies Vyasa Diener, Himalayan Fosa. Palaeont. Indica, Vol. II, Pt, 2. The Cephalopoda of 

the Muscholkalk, p. 19, PL VI. fig. 2 (non fig. 1).

As has been explained in the description of Ceratites Devasena, the name 
HollandUes Vyasa. must be restricted to the second of the two species which have 
been united by myself in 1895 under this denomination. The inner volutions of 
this species have been made accessible for examination in the two specimens 
illustrated in the present memoir. A  comparison with the illustration of C. 
Devasena clearly shows the remarkable difference of their inner nuclei and proves 
the correctness of attributing C. Devasena to the section of Ceratites nodosi 
and C. Vyasa to the sub-genus HollandUes.

In 11. Vaasa the inner volutions increase more rapidly than in C. Devasena 
and are entirely devoid of tubercles. Their sculpture consists of numerous radiat­
ing, straight or slightly falciform ribs of very unequal strength.



Most of the ribs are simple, but occasionally two ribs bifurcate near the 
umbilical margin. The ribs are broad and with rounded tops, not acute. In 
the inner nucleus illustrated in fig. 2 , the ornamentation is not interrupted along the 
siphonal area up to a diameter of the shell of 40 mm., hut the ribs pass over the 
broadly-rounded ventral area in a nearly straight line and without, diminishing in 
size. In this stage of development the ribs are narrow and separated by regular 
intervals. In later stages of growth they become flattened, broader, and no longer 
cross the siphonal area, which gradually becomes compressed and sharply-rounded.

The sculpture of the outer volution agrees exactly with that in C. Devasena.

Dimensions.
A full-grown Inner nuclei.

specimen (fig. 2). Fig. 1. Fig. 2.
Diameter of the shell • 167 mm. 88 mm. 61 mm.

„ „ „ umbilicus # to „ 22 „ 9 „
Height of the last volution • 56 „ 40 ft 33 „
Thickness ,, „  ,, • 45 „ 2i „ 15 „

Sutures.— Nearly identical with those of C. Devasena or H. Voiti. Saddles 
with strongly-serrated margins. No distinct auxiliary elements in the broad 
umbilical lobe.

Locality : number o f specimens examined.— Kdga (Spiti) 3, coll. Hayden ; Mutb 
2 , coll. Hayden, 1, coll. K rafft; Bambanag cliff, near Martoli encamping ground, 1, 
coll. K rafft; Jolinka, Byans, 1 , coll, Smith; lower Muschelkalk, Gyundi B., 1 , 
coll. Krafft.

Remarks.— The absolute coincidence in the shape of outer volutions with 
C erect ties Devasena makes a determination of fragments, in which no part of the 
inner nucleus has been preserved, practically impossible. I am consequently unable 
to decide whether the interpretation of the fragment described as Ceratites sp. ind. 
ex off. Vyasa in my memoir on the Cephalopoda of the Himalayan Muschelkalk 
(PI. IV, fig. 6 ) was correct. Similar fragments have been notioed in A. v. 
Krafft’s and Hayden’s Himalayan collections in considerable number. They differ 
from the typical form of 21. Vyasa by the broader intervals between the single ribs 
and by the strong development of marginal prominences.

Such specimens do recall Ceratites evolutus Philippi (Die Ceratiten des oberen 
deutschen Mnscbelkalkes, 1. c. Taf. X L II, fig. 1 ) and even the typical C. nodosus 
(ibid. Taf. X L V II, fig. 1 , 3) from the German Muschelkalk, but it only needs a 
glance at their sutures to see that they belong to very different groups and that 
their external resemblance is only a remarkable case of convergence. 11

11. H o l l a n d it e s  C e c i l i i  nov. sp. PI. I l l ,  fig. C, PI. V II, fig. 6 .

The present species is very nearly allied to Ceratites (Soli audit es) nov. sp. ind. 
Diener (Himalayan Boss., Paleeont. Ind., ser. XV, Vol. II, pt. 2 : the Cephalopoda 
of the Muschelkalk, p. 13, PI. IV, fig. 4) from the Shalshal oliff. It agrees with
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ilils form and with H. Moorei in tho tendency o f its ornamentation to die out in 
later stages of growth. The sculpture is most strongly developed in the inner volu­
tions and gradually disappears towards tho aperture—so much so that the anterior 
portion of the last whorl in my larger specimen is almost entirely smooth. Even 
this specimen is provided with a very short part only of its body-chamber. The 
smaller example is an inner nucleus, consisting of air-chambors only.

The inner volutions show an elliptical transverse section, are moderately 
inflated and increase rather slowly, leaving a comparatively wide umbilicus open. 
The outer whorl is much ; ore strongly compressed and provided with a highly- 
curved si phonal part. In this character my species agrees pretty well with the 
unnamed H ini&iayan fox'iu quoted above and also with Eollandites Nalikanta I)ien., 
which I have previously placed among oither Meekoceras or Proptychites.

The sculpture of the inner volutions is also very similar to that of H. Nalikanta 
Diene? i, Himalayan Foss., Yol. I I , pt. 2 . 1. e. p. 45, IT. IX , figs. 5, 7), but more 
strongly marked. It consists of a combination of simple and dichotomous, falci­
form folds, which are broad, bulky and elevated occasionally into irregularly- 
disposed prominences. The ornamentation o f three examples, wliioh I  include in 
this species, does not agree in all its minor details, although the general pattern is 
the same.

There is spoeiiio identity neither with Cend ties nov. sp. ind, from the Muscli- 
elkaik of the Shalshal oliff nor with Eollnndiiee Nalikanta.

From the first species our form  differs by the shape of its ribs, which are 
neither straight nor turned obliquely forwards. In H . Nalikanta, the umbilicus is 
considerably narrower, the cross-section more lanceolate and the sculpture less 
strongly-marked, especially in the marginal region of the inner whorls.

Dimensions.
PianicUT oi bhe ahtiU

*i » » umbilicus . * ,
Heigh* of thr: last { above tbe umhilie&l suture .

volution t „ prece ling wborl
Thickness? cl tbe ls;.st volution .

60 mm.
M „ 
32 if 
23 ft
lf'S „

Sutures.— Similar to those of H. Nalikanta, with the exception o f the auxiliary 
series.

Siphon a.', and principal lateral lobes provided with deep indentations, which affect 
the marginal walls or the saddle* up to the lower half of thuir height. Second lateral 
lobe short and faintly serrated. Saddles entire, principal lateral saddle higher than 
the second . «Loral aad s.phonal saddles, which are of equal height. Tbe second 
lateral saddle is followed by a distinctly-defined auxiliary lobe. From this lobe to 
the umbilical suture hree large indentations are counted, gradually decreasing in 
Bize and corresponding to rudimentary auxiliary saddles. The first auxiliary saddle, 
which is so distinctly marked in U. Nalikanta. is. absent in 11. Cecilii.

Locality ; number o f  specimens examined. — Bamuanag cliff, Kumaon, 1, coll, 
ilra fft; Kdga (Spiti) 2 , coil. Hayden.



Sub-genus: jPnmrLSuroqyclva nov. sub-gen.
The sub-genus Peripleurootfdm  is distinguished by the persistence o f siphonal 

ribs in all stages of growth. A  single species only, P. Smithiunus, from the 
Mnscbeikalk of the Himalayas, is known to me.

pERiPLBUBOCiCLiiS Smithiauus, nov. ap. PI. IX , figs. 2, 3.
The fragment illustrated in fig. 3, containing a large portion of the body-cham­

ber, ought to he considered as prototype o f this species. It has strongly-compressed 
whorls, overlapping each other a little less than one-half their height, and with a 
cordiform transverse section. The largest transverse diameter corresponds to the 
umbilical margin. Prom thi* point the lateral parts converge very gradually 
towards the siphonal area, forming flat planes, which pass into the narrowly-rounded 
siphonal part in a moderately bent, curve. The umbilical margin is more dis­
tinctly defined, forming an obtusely-rounded edge, which is separated from the 
umbilical suture by a perpendicular wall. The umbilicus is very large and appears 
rather shallow.

The sculpture is very characteristic. It consists of simple, radiating ribs, 
which are straight in the inner volutions, but are turned forward in the marginal 
region of the outer whorl. Tubercles are entirely absent. The ribs are less strongly 
developed m the umbilical than in the siphonal region o f the shell and reach their 
greatest, elevation in crossing the siphonal area. They are rounded above* not 
acute, awl slope regularly towards the intercostal valleys.

In  a second fragment, consisting of a portion of the body-chamber only, the ribs 
are but very faintly developed in the umbilical region o f the shell, but very strongly 
marked along the crest of the siphonal area. This fragment recalls CelUtes (? )  
intermedins v . Hauer (Beilraegc -zur Keuntniss der Cephalopoden aus dcr Trias von 
Bo&nion, Denkschr. Eni& Akad. der “Wissensch., L IX , 1891, p. 275, Taf. T i l ,  fig. 3) 
from the Musclielkalk o f Han Bulog, in its ornamentation but not in its involution.

The chambered specimen, figured on P I IX , fig. 2 . is distinguished from the 
typieal form by a more equal height o f its ribs throughout (heir entire 1 ength. Their 
greatest development is attained in the middle and upper portions of the flanks, not 
in the siphonal 'region. The inner volutions are less densely libbed than in the 
type-specimen, illustrated in fig. 3. Nevertheless, I  do not think that these varia­
tions in sculpture would justify a specific separation.

JDintensions.—These cannot be measured, on account of the fragmentary state 
in which the specimens occur.

Sutures.— Only imperfectly known in the specimen illustrated in fig. 2 , in 
which they have suffered considerably by weathering. Lobes with deep indentations, 
saddles slender and with entire margins.

Siphonal lobe short and provided with a high median prominence. Inner nulls 
of the second lateral saddle coinciding with the umbilical margin. Only one 
auxiliary lobe outside the umbilical suture.



Locality: number o f specimens examined.—Jolinka (Byans) 4, coll. Smith.

Sub-genus : F l o r ia n it e s  Hyatt.

F lorianites cf. Kansa Diener. PL V, fig. 5.
1895. Dan nhites Kansa Diener, Hinial. Foss. Palseont. Indiea, ser. XV, Vol. II* Pc. 2. The Cephalopoda 

of the M nsehelkalk, p. 103, FI. XXIX, fig. 1.

The illustrated specimen from the lower Muschelkalk of Gyundi B S p it i  (coll- 
Krafft), badly preserved as it is, shows a remarkable similarity to Florianites 
Kansa Diener from the lower Muschelkalk of the Triassic limestone crag of 
Chitichun No. 1 . It agrees with my type-specimen from Chitichun in its general 
shape, distinguished by slowly-increasing, tube-shaped whorls, which scarcely overlap 
each other and are bordered by convex sides, with neither marginal nor umbilical 
edges.

The pattern of sculpture is also the same in both specimens. It consists o f 
simple, radial ribs, confined to the lateral parts and dying out both in the umbi­
lical and marginal regions. Nineteen ribs are counted to one-half volution. The 
number of ribs which occur in the last entirely-chambered volution of my type- 
specimen from Chitichun is 39.

In the present specimen a small portion of the body-chamber has been preserved. 
It differs from the chambered volutions by its more distant and strongly-inflated 
ribs, which slope obliquely towards the wide intercostal depressions. All the ribs 
are broadly-rounded along their tops.

Dimensions (of the inner volutions).
Diameter of thv shell . . • • 58 mm.

„ „ „ umbilicus . . . ♦ . 25 „
Height of the last volution • • • 18*6 ,,
Thickness „  „  „  • . • . . 16

Sutures.— Not known in detail. Two lateral lobes and saddles.
Remarks.'— It is only the imperfect state of preservation which induced me to 

abstain from a direct identification of the present specimen with Florianites Komn.
There are tw’o examples, still more fragmentarily preserved, referable to this 

species, both from the lower Muschelkalk of Lilang, Spiti (coll. Krafft).

Sub-genus: S a l t e r it e s  nov. sub-gen.

Ceratites Oberhummeri is the prototype of this new sub-genus, whose leading 
features are obvious from the following description:—

Salterites Oberhtjmmeri nov. sp. PI. Y, fig. 1.

This species, represented by one single specimen from Muth, Spiti (coll. Hayden), 
is of special interest, combining, as it does, some characters of the groups of Ceratites



circumplicati, and C. nodosi, and recalling strongly in its shape and sculpture some 
types of the group of C. subrobusti (sub-gen. Keyserlingites) .

The slowly-increasing whorls enclose a comparatively wide umbilicus. They are 
of nearly equal height and thickness in the adolescent stage of growth, but become 
strongly compressed in the outer volutions. The transverse section is o f elliptical or 
rather lanceolate shape, the moderately curved lateral parts converging from the 
umbilical margin towards the siphonal area. The siphonal area is regularly arched, 
not roof-shaped or flattened in any stage of growth, and passes gradually into the 
flanks, without any distinct marginal demarcation. In the inner whorls a sort of 
bluntly rounded-off umbilical edge is developed, but in the last volution the umbi­
lical margin is less distinctly defined and the umbilical wall slopes in a steeply- 
inclined plane towards the umbilical suture.

In the inner volutions the sculpture consists of stout and straight radial ribs. 
Some of these ribs are adorned with radially-elongated lateral tubercles. The invo­
lution takes place outside this spiral row of tubercles or bumps, which are conse­
quently exhibited within the umbilicus.

A t the beginning of the last volution the tubercles become very large, but take 
their position in the vicinity of the umbilical margin. As a rule, a bifurcation of 
ribs corresponds to these tubercles. The ribs are no longer straight, but slightly 
falciform, being turned forward in the vicinity of the siphonal margin, where they 
terminate in distinct, but small tubercles. If we except the abnormal development 
of umbilical bumps, this type of ornamentation is similar to that noticed in 
numerous species of the Indian group of Cera Wes circumplicati (Hollandites).

In  the anterior portion of the last volution the radially-elongated tubercles are 
gradually shifted from their umbilical into a lateral position, but continue to serve 
eventually as points of bifurcation of the ribs, which are broad and vaulted. This 
pattern of sculpture recalls the group of Ceratites nodosi.

Notwithstanding this apparent affinity to Indian, species of Ceratites circum- 
plicati and C. nodosi there is a still more remarkable similarity with some types of 
Keyserlingites, especially with Keys. Schrenki v. Mojsisovics (Arktische Triasfau- 
nen, Mdm. Acad. Imper. des sciences de St. Petersbourg, V II ser., T. X X X II I , 
No. 6 , p. 42, PI. IV, fig. 1 ) and Keys. Vega Oeberg (Om Trias foersteniugar fr&n 
Spetsbergen, Konigl. Svenska Vetensk. Alcad. Handl. X IV , No. 14, p. 14, 
Taf. IV, fig. 2.)

In outlines, involution and in the shape of the transverse section there is a 
remarkable resemblance with Keyserlingites Schrenki, especially the lanceolate 
shape of the aperture, the rounded siphonal area, and the absence of any umbilical 
or marginal edge are very similar in both species, although those features are equally 
well noticed in several species of the group of C. circumplicati. But the character 
which chiefly recalls Keys. Schrenki, is the preponderance of abnormally developed 
umbilical tubercles. In K. Schrenki ribs play a rather insignificant part, but in 
K. Vega ribs of the same, pattern as in Salterites Oberhummeri are distinctly 
developed, although in a smaller number.



The gradual passage from umbilical into lateral tubercles in successive stages of 
growth has been described in another species of Keyserlhigites, K . Bunge*, by E. v. 
Mojsisovics (Mem. Acad. Imper. des sciences de St. Petcrsbourg, VII ser., T. X X X V I, 
No. 5, p. 8 , PI. I. fig. 14). It is, indeed, very probable that the present species 
ought to be placed among the C. snbrobusti rather than among the 0  circumplieali. 
It certainly shows the intimate relationship between all those groups which cannot 
be separated as sharply as had been suggested by Philippi.

The only specimen of Salterites Oberhvmmeri available for examination con* 
sists of air-chambers only. This is the principal reason inducing me to consider it 
provisionally as an isolated form, because its systematic position cannot be ascer­
tained definitely without the knowledge of its body-chamber.

Prom Uaydenites, our species is easily distinguished by its general shape and 
by the presence of tubercles in the inner volutions.

jDimensions.
Diameter of the shell . . • . 8 7  mm.

,, „ „  umbilicus . • 26 „
Height of the last $* above the umbilical suture . . 37 •»

volution ( „ ,, preceding whorl . . 32 „
Thickness of the last volution . . . .  . 28 „

Sutures.— Not ualike those of Keyserl. Schrenki.
In the vicinity of the aperture the second lateral lobe coincides with the umbi­

lical bumps. Principal lateral lobe with deep indentations, three of them occupy­
ing the base of the lobe, and an equal number affecting the marginal walls on each 
side. Indentations of the second lateral lobe restricted to the base.

Saddles entire, not serrated. The second lateral saddle is followed by a long 
umbilical lobe with numerous denticulations, as in the group of Mollandites Voiti. 
There is no proper auxiliary saddle developed.

Sub-genus: U a y d e n i t e s  nov. sub-gen.

This new sub-genus is proposed for the accommodation of the following species 
which occupies an isolated position among Ceratites on account o f its peculiar shape 
and sculpture.

Its leading features are obvious from the specific description. I  can, therefore, 
abstain from giving a complete diagnosis. In this sub-genus are included widely 
umbilicated Ceratites with outlines strongly recalling the Cretaoeous genus 
Acanthoceras and with the ornamentation of Mollandites in the inner whorls, of 
Keyserlingites in the chambered portion of the last volution, and o f Ceratites 
truncus Oppel in the body-chamber.

H aydenites H atschekii nov. sp. PI. VI, fig. 1.

This is one of the most remarkable species of Ceratites, on account of the great 
variation which its ornamentation undergoes in different stages of growth.



In young and adolescent stages it is a typical representative o f the group of 
Ceratites circvmplieatu In a more advanced stage of development it exhibits the 
sculpture of C. subrobusti, and in old age its ornamentation agrees with that noticed 
in the body-chambers of full-grown individuals of Ceratites trimem or O. Bevasena 
among the nodosi or of Hollandites Vyasa among the circvmplicati.

Thus it unites features which otherwise are found in different groups of 
Ceratites, Its systematic position must consequently remain uncertain. My personal 
opinion is that it should be considered as prototype of a special new group of 
Ceratites,

In the Himdlayan collection this species is represented by a beautifully preserved 
example of very large size, from K,4g£, Spiti (colL Hayden), and by a fragment of a 
second specimen from the same locality, corresponding to such part of the complete 
example as is distinguished by the sculpture o f Keyserlingites.

The complete specimen is one of the largest types o f Ceratites hitherto known 
Exactly one-half of the last volution belongs to the body-chamber, the aperture of 
which has been broken off along a plane of cleavage and does not show any traces 
o f the vicinity of the peristome.

The whorls increase slowly and overlap one another to about one-half their 
height only, thus leaving a wide umbilicus open. The transverse section is 
approximately square and of equal height and width, with a regularly-rounded 
mphqnal area. There are no other ammonites to which this species is so similar 
in its general shape and involution as to some Indian types of the Cretaceous genus 
Acanthoceras suob as A. Newboldi Eossmat.

Both the siphonal and umbilical margins are distinctly marked, though not 
acute. The umbilicus is surrounded by a high and perpendicular wall.

The ornamentation of the inner volutions is very simple. It consists of very 
numerous radial ribs only, which are rounded on their tops and separated by inter­
costal valleys of equal width. Neither umbilical nor lateral tubercles are deve­
loped.

At the beginning of the last volution a very remarkable change in the sculpture 
is noticed. Lateral spines or tubercles of very large size make their appearanoe 
in the lower third of the flanks and serve as points of bifurcation pf the radiating 
ribs. The spines are radially elongated. A t the same time the ribs are elevated 
into small marginal tubercles, from which they continue, although in considerably 
reduced strength, across the siphonal area; This is exactly the pattern of sculpture 
as described and illustrated in Keyserlingites Bungei by E. v. Mojsisovics 
(Ueber einige Arktisehe Triasammoniten dos noerdlichen Siberian, Mdm. Acad. 
Imp6r. des sciences de St. P&ersbourg, V II  sdr., T. X X X V I, No. 5, p, 8 , Taf. I , 
fig. 14). This sculpture continues as far as the beginning of the body-chamber.

Anteriorly to the last air-chamber the bifurqation of ribs in the lateral 
spines ceases, the ribs become simple, the lateral spines gradually die out or 
become mere swellings of the ribs, the marginal tubercles considerably increase 
in size and the ribs no longer cross the siphonal area, which gradually becomes

L



entirely smooth. Thus the same type of ornamentation is reached in the body- 
chamber of the present species that we find in several species of Ceratites s. s. 
and of Hollandites [C. tr uncus, C. Devasena, H . Vyasa).

Dimensions.
Diameter of the shell . - 192 mm.

,, „ umbilicus . 64 „
Height of the C above the umbilical suture 86 „

last volution X. „ „  preceding 'vhorl 79 „
Thickness of ttm lastsolution . 86 „

Sutures.— The siphonal lobe is considerably shorter than the principal lateral 
lobe and is provided with a very high and slender median prominence. There 
are two deep indentations at the base of each wing, and three at the base o f 
the principal lateral lobe. The basal points are elongated and strongly developed.

All the saddles are entire, the incisions being restricted to the lower portions 
of their marginal walls. They are of nearly equal height, the level of the lobes 
gradually ascending towards the umhilical suture. Between the second lateral 
saddle and the umbilical suture there is an auxiliary lobe, consisting of two deep 
and pointed incisions and of two rudimentary saddles.

This development of the auxiliary series recalls Hollandites rather than 
Keyserlmgites.

Sub-genus : K bysbmlinqitss Hyatt.

(Group of Ceratites subrobttsti.)

1. K e YSEKLINGITES D lE N E R I V. Mojsisovics. PI. X I , figS. 1, 2.
1897, Ceratites subrobustus Wiener, Himalayan Foss., Palaont. Indica, ser. XV, Vol. II, Pt. 1. The Cepha­

lopoda of the loirer Trias, p. 20, PI. XVI, a, b, PI. X IX , fig. 2.
1902. Ceratites Lieneri E. v. Mojsisovics, Die Cephalopoden der Hallstatter Kalke, Abhaudl. Geol. Reich- 

sanst., VI -1, Supplementbd., p. 328.

In 189? a large specimen of Keyserlmgites from the Shalshal cliff was 
identified by myself with the characteristic Siberian species Ceratites subrobustus 
Mojs.

E. v. Mojsisovics, although having himself confirmed their identification in 
1897, took a different view of the systematic position o f the Indian species 
in 1902. He then considered it as a more specialised offspring of the geolo­
gically older Ceratites subrobustus. “  In Ceratites Dienere ”  he says (1. c. 
p. 328) “  the spines, which in C. subrobustus are situated near the umhilical 
margin, have been shifted towards the flanks and must therefore he designated 
as lateral spines. As in C. Dungei, ribs run from those spines, downward to 
the umbilical suture in a straight direction. The sculpture of those two Ceratites 
consequently shows the pattern of ornamentation which is found in the type 
of C, binodosas. *’



Had no other characters of distinction been found in the Indian type than 
those enumerated by E. v. Mojsisovics, I  should not have accepted the specific 
separation of the Indian and Siberian forms as proposed by that learned author. 
The difference in the position of the spines is, I am afraid, purely imaginary. In  
the large Olenek specimen with body-chamber, illustrated by E. v. Mojsisovics in 
“  Arktische Triasfaunen ”  (M 6 m. Acad. Imp6 r. des sciences de St. P 6 tersbourg, 
s£r. VII, T. X X X III , No. G) on PI. V, the position of the spines is exactly the same 
as iu my type-specimen from the Shalsbal cliff. Short ribs run from those 
spines down to the umbilical suture. As no umbilical margin whatever is developed 
ini the periphery of the tube-shaped whorls, it is simply a matter of convenience 
whether these spines be regarded as umbilical or lateral. I  can only repeat— 
and my opinion has been confirmed by an examination of A. v. Krafft’s recent 
material—that in the outer volutions of adult examples of Siberian and Indian 
CeraUtes subrobusti no specific difference can be noticed. Although I  hope to 
justify my view that Keyserlingites Dieneri is indeed a proper species, I am obliged 
to confess, that the features of distinction could not be observed in my type-specimens 
from the Shalsbal cliff, but are of such a nature that they can onlv be observed 
in inner nuclei.

In my type-specimen the inner-volutions were not accessible to examination. 
As I have stated in my . description (1. c. p. 20) I have not been able to chisel them 
out of the extremely tough matrix. In A. v. Krafft’s Himalayan collections from the 
lower Muschelkalk of the Shalshal cliff and of Lilang, two specimens were discovered 
agreeing exactly with the type-specimen in shape, involution and size, although both 
of them consist of air-chambers onlv, whereas in the former the body-chamber is 
almost entirely preserved. These two specimens have been partly sacrificed for 
chiselling out their inner volutions.

In the example from Lilang wkh an original diameter of 150 mm. three- 
quarters of the last volution have been scaled off. The remaining whorls have 
been illustrated in fig. 1  of PI. XI. Iu the second specimen with a diameter of 
183 mm. I  have succeeded in taking out the penultimate whorl, without destroy­
ing the last volution. This latter has not been figured, because it agrees exactly 
with the chambered portions of the type-specimen illustrated in my above-quoted 

-memoir and thus its illustration would not have added anything to our knowledge 
of the species. Prom the penultimate whorl the inner nucleus, consisting of the 
preceding volutions, has been chiselled out and illustrated together with a portion 
o f the penultimate whorl iu fig. 2  of PI. X I. Thus the development of the shell 
through all stages o f growth from a diameter of 2 2  mm.—corresponding to a 
height of the aperture of 7*5 mm.—has been made visible.

Now we shall follow the variations which the shell undergoes during these 
different stages of development.

In the specimen from Lilang the shape and sculpture of the penultimate 
whorl near the aperture do not differ remarkably from those iu the chambered 
portion of the last volution. The whorls are still tube-shaped, with regularly-
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rounded sides, although a flattening of the siphonal part is already noticed. The 
spines are situated at the point which corresponds exactly to the greatest transverse 
diameter o f the cross-section. As in the last volution, the spines are encircled by 
the principal lateral saddle. The ribs bifurcate at the spines and cross the 
siphonal area without any interruption. The number of siphonal ribs originating 
from, a single spine is often more than two. The continuity o f sculpture in the 
siphonal area is also clearly marked in smaller specimens of the Siberian K eyset 
lingitea aubrobustus Mojs. (1. e. Taf. VI, tig. 1 ) and in E . Middendorffi Keys.

The change of shape and sculpture that Keyaerlingites Dieneri undergoes in the 
penultimate volution is much more conspicuous in the specimen illustrated in 
fig. 2 . In the penultimate whorl of this example from the Shalshal cliff the regular 
tubular form of the last volution gradually disappears. A  broadly-vaulted siphonal 
area begins to separate itself from the flanks, which are still strongly convex and 
rise from the umbilical suture in an uninterrupted curve. The line of demarcation 
between the flanks and the siphonal area coincides with the greatest transverse 
diameter. Along ibis line arc arranged the stout, spirally-elongated spines, from 
which bifurcating ribs originate, and pass across the siphonal area. Intercalated 
ribs also occur in the intervals between two spines. The flanks arc nearly 
smooth, provided with indistinct, broad plications only, which rise from the spines 
and gradually die out before reaching the umbilical suture.

In the inner nucleus, corresponding to the whorl preceding the penultimate volu­
tion, the contrast between the flanks and the siphonal area is still more prominent. 
The siphonal area is nearly flat and separated from the moderately vaulted lateral 
parts by an obtuse edge. The cross-section is trapezoidal, with its greatest transverse 
diameter coinciding with the siphonal margin. In the sculpture the contrast 
oetween the smooth flanks and the richly ornamented siphonal area is strongly 
marked. The siphonal area is covered with numerous crescent-shaped ribs, crossing 
it with their convexity turned forward. The spines are very stout and situated 
exactly along the siphonal edge. I f we make an exception for the richer 
ornamentation of the siphonal area, the inner nucleus of our species recalls very 
forcibly a species of the genus Tirolitea, with its square transverse section and 
itm arg in a l row o f spines, especially T. Eaueri Mojs. or T. turgidus Mojs. (Kittl, 
Ccphalopoden der olwren W erfener Schichten von. Muc. Abhandl. K. K . Geol. 
Reichsanst., X X , pp. 56, 59, Taf. IX , fig. 8-13, X . fig 7 , 8 ).

The inner nucleus o f Keyserlingitea Dieneri lu,s not the external shape of 
Dinarites spmipUcati but of Tirolites spinosi. With reference to the siphonal 
urea the position of the spines is neither umbilical nor lateral, but marginal.

Danu bites nivalis Diener (Himalayan Foss. Palmont, Indica, ser. X V , 
Vol. II, Ft. 1, Cephalopoda o f the lower Trias, p. 51, IT. XV, figs. 17-19) from the 
Hedenstramnia-beds o f Muth, Spiti, with the peculiar tiroL'tic shape o f its lateral 
sculpture in the body-chamber, shows also a remarkable similarity with our species, 
although the presence of strong riba and the different transverse section make a 
distinction easy.



The similarity of the inner nuclei of K . Pieneri with Sibirite* Prahlada Diener 
(Cephalopoda of the Musclielkalk, p. 37, PI. 'VTI, fig. 5) is still more remarkable, 
especially regarding the sculpture of the siphonal area. The resemblance is so great 
that I have, indeed, thought of the possibility that Sibiritea .Prahlada might be the 
inner nucleus of K. Pieneri. A  closer examination has, however, led me to discard 
this suggestion entirely. The character and position of the spines are not the same 
in both species. In the nuclei of K. Pieneri the position of the spines is exactly 
marginal and the spines are elongated spirally. In Sibirites Prahlada the tubercles 
occupy a decidedly lateral position, are elongated radially, with half-moon-shaped 
tops, and are connected with short lateral ribs, which are entirely absent in 
K. Pieneri.

I have not been able to follow the developmental stages of this example to a 
smaller diameter of the nucleus than 14 mm. The polygonal spire inside the umbi­
licus, which is so characteristic in j oung individuals of Siberian representatives of 
Keyserlmgites, is but faintly marked in the present specimen.

Erom our examination it is evident, that the inner nucleus of K . Dieneri 
differs entirely from Pina rites spiniplicati ( Olenekites), the presumed ancestors 
of the sub-gen\is in Siberia, and that its apparent affinity is even much more close 
with Tirolites, whHi, according to E. v. Mojsisovics, belongs to an absolutely 
different developmental series of Triassie ammonites. This apparent affinity to 
Tirolites does not, however, stand a severe test, if we examine the development of 
the volutions of K. Pieneri in later stages of growth.

We have seen that in K . Pieneri the cross-section of the volution preceding 
the penultimate whorl is square-shaped and bordered by flanks and by a siphonal 
area, which are distinctly separated by an obtuse edge. Spines and greatest trans­
verse diameter correspond to this siphonal margin or edge. Distinct ribs are con­
fined to the siphonal area. In the anterior portion of the penultimate whorl the 
individualisation of lateral parts and siphoual area gradually disappears, the whorl 
becomes tube-shaped with a rounded cross-section, but the spines still correspond 
to the greatest transverse diameter. The difference in the shape of the cross-section 
is due to a gradual inflation of the siphonal area, which in the inner nucleus is 
nearly flat but turns strongly convex, at the beginning of the last volution. In this 
siphonal area, which gradually increases in size so considerably that it occupies the 
larger half of the tube near the aperture of the penultimate whorl, an individuali­
sation of two elements sets in in the last volution. An obtusely-rounded edge is 
developed along the spiral row of tubercles adorning the dichotomous ribs outside 
the primary row of large spines. In the last volution of full-grown specimens 
(Cephalopoda of the lower Trias, 1. c. PI. X V I) it is this edge which separates a 
flatly rounded siphonal area from moderately convex flanks on which the primary 
spines are disposed.

Erom this examination it is obvious that the flanks m the last volution do 
not correspond to the flanks o f the inner nucleus hut are gradually developed from 
the siphonal part. The flanks of the inner nucleus are homotaxial with the umbilical



wall of the full-grown specimen, whereas both lateral parts and siphonal area of 
the last volution are homotaxial with the siphonal area of the inner nucleus.

It is consequently not correct to designate the primary spines of the inner 
volutions as marginal spines and to say that they have been shifted into a lateral 
or umbilical position in later stages of growth. The position o f primary spines has 
remained unaltered throughout all stages o f development. The morphological ele­
ments o f the tube have undergone a complete change. The flanks of the inner 
nucleus have been reduced to the umbilical wall of the last volution, and the 
lateral parts and siphonal area of the adult shell have been developed from the broad 
and flat siphonal area of the inner whorls. Thus, the siphonal sculpture of the 
inner nucleus has been gradually turned into a lateral one.

Together with shape and sculpture the involution changes considerably in the 
inner whorls. In the last volution the whorls overlap one another to about one-half 
their height. W ith the flattening of the siphonal area the rate of involution 
decreases. In the inner volutions the whorls only touch each other. This change 
of involution is entirely due to the gradual transformation the siphonal area under­
goes in passing from the inner nuclei into the adolescent stage of growth.

The spiral o f involution remains unaltered throughout all stages o f growth, 
corresponding exactly to the outer margin of the primary spines.

Thus, there is no question about the impossibility of constructing a develop­
mental connection of Keyserlingites Dieneri with Tirolites. On the other hand, an 
intimate relationship to the Dina rites spiniplicati, the presumed ancestors of 
K. sabrobustus Mojs., is excluded by the results of this examination. Inner nuclei 
of K. Middendorffi (E. v  Mojsisovics, Arktisohe Triasfaunen 1. c. PI. II, fig. 13) 
differ remarkably from those of K. Dieneri. The tube-shaped character o f the 
volutions remains unaltered in a nucleus with a diameter of 1 1  mm. Of all the 
remarkable changes which the siphonal part of K. Dieneri undergoes in different 
stages of growth, nothing is noticed in K. Middendorffi.

This experience, I think, should be sufficient to decide whether the Indian 
types of the sub-genus are phylogenetically allied to the Siberian species, as has been 
suggested by E. v. Mojsisovios, or whether the astonishing resemblance in their 
external shape, sculpture and sutures is only a case of convergence. But in which­
ever way this question may be decided, nobody, I hope, will doubt the necessity o f 
separating specifically the Indian and Siberian forms.

Dimensions.— The measurements of the specimen illustrated in fig. 2 are as 
follows:—

Last whorl (entirely Penultimate Inner
chambered). whorl. nucleus.

Diameter of the she 1» . 153 mm. 60 mm. 22 mm.
„ ,, „ umbilicus • 43 ,, 20 „ 8. „

Height , • 76 „ 24 „ 7 5  „
Thick ness • * 85 „ 38 „ 16 *

Sutures.—Agreeing with those of the type-specimen of Keyserlingites Dieneri 
and of K . subrobustus, but no auxiliary saddle outside the umbilical suture.



Locality ; number o f  specimens examined.—Lower Muschelkalk, Sbalshai cliff, 
1 , coil. Krafft; Lilang (Spiti) 1 , coll. Krafft; Muth 1 , coll. Hayden, and a small 
number of fragments from the same localities and from the Bambanag cliff, 
Kumaon, coll. Krafft.

It has been ascertained by A. v. Krafft (General Report, Geol. Sarv. India, 
1899-1900, p. 207, 1900-01, p. 26) that Kryserlingites Dieneri is a leading fossil of 
the lower Muschelkalk (horizon of Spiriferina Stracheyi) and does not. belong to 
the lower Trias (Hedenstrcemia beds, horizon of Memingites Rohilla), as had been 
suggested by myself in 1895. In the face of the convincing arguments brought 
forward by A. v. Krafft, I canuot deny the possibility that the only specimen 
known to me from the Sbalshai cliff bad not been collected in situ, as I formerly 
believed.

Remarks__ The fragmentarily preserved example from the Sbalshai cliff,
described as Oeratites sp. ind. ex aff. Middendorffi in my memoir on the Cephalopoda 
of the Muschelkalk (1 . c. p. 28, Pi. V, fig. 7), is certainly not the inner nucleus 
of Keyserlingites Dieneri, but an independent species. Its transverse section differs 
considerably from inner nuclei of K. Dieneri of equal size. Nor does the shape of 
spines agree exactly iu the two species. 2

2 . K kyserlingites pagoda nov. sp. PI. X , fig. 2 .

Prom the lower Muschelkalk north of Pc (coll. Krafft) a specimen is lying 
before me, which belongs to a species of Keyserlingites very nearly allied to K . 
Dieneri, but distinguished from it by slight differences in the ornamentation of 
the body-chamber volution and by the enormous width of its peristome.

The penultimate volution and the anterior portion of the last (body-chamber) 
whorl with the peristome have been preserved. The penultimate whorl agrees 
exactly with that of the specimen of K. Dieneri illustrated on PI. X I, fig. 2 . The 
last volution is very strongly inflated and trumpet-shaped. Its transverse section 
is hexagonal, the primary spines coinciding with the greatest width of the Bhell and 
the marginal spines with the obtusely rounded siphonal angles. The spines are not 

stout and bulky as in K. Dieneri, but are rather aoute and elongated elevations of 
the strong ribs.

In my type-specimen the peristome has been preserved almost entirely. It is 
not preceded by any constriction of the shell. The apertural margin follows in its 
lower portion the direction of the lateral sculpture, being most strongly protracted 
in the umbilical region, and crosses the siphonal area in a nearly straight line, 
which unites vrith the lateral lappets in a forward-bent curve.

Thus, a deep sinus is formed iu the siphoual area of the apertural margin 
contrasting remarkably with the shapo of tho peristome in Alpine and German 
Ceratitidce. It shows a distant resemblance with the peristome of some Nautilidte 
such as the Triassic Rleuro nautilus Rollieri v. Arthaber (Cephalopoden der Reiflinger



Kalke, Beitraege zur Geol. u. Palseont, Oesterreich-Ungarns, etc., Bd. X , 1859, 
Taf. I, fig. 5), which has also its border strongly protracted in the umbilical region 
and is provided with a lateral and siphonal sinus. Bpt the lateral sinus is very 
large, the siphonal one comparatively small in Pleuronautilus Bollieri, whereas in 
Keyserlingites pagoda the lateral sinus between the umbilical and lateral lappets 
of the apertural margin is very shallow, but the siphonal sinus is extraordinarily 
broad and deep.

Dimensions,
Diameter of the shell ooa. 100 mm,

„ „ „ umbilicus . . , « « « • «  22 „
Height of the last volution • < • • • • «  47 „
Thickness » n » • « • * • • •  75 »»

Sutures.— Not known in detail.

3. K eyserlingites sp. ind. ex. aff. Bungei Mojs. PI. X I, fig. 3.

A fragmentary body-chamber volution o f Keyserlingites horn the low«er Musch- 
elkalk of Lilang (coll. Krafft) is mentioned here on account of its remarkable 
similarity with Keyserlingites Bungei v. Mojsisovics (Ueber einige Arktische 
Triasammoniten des noerdlichcn Sibirien, Mem. Acad, des sciences de St. P6 ters- 
bourg, X X X V I, No. 5, p. 8 , Taf. I, fig. 14) from the mouth of the Olenek.

The volution is thicker than high, square in section with flattened lateral parts, 
which are separated by rounded margins from a high and steeply-curved umbilical 
wall, and from r> broadly-vaulted siphonal area. The stout primary spines are not 
situated along the umbilical margin, but—exactly as in Keyserlingites Bungei—  
below the middle of the flanks. They are radially elongated and connected with 
low ribs, which run towards the umbilical and siphonal margins. The ribs are 
neither equidistant nor of equal strength. They become obsolete before reaching the 
umbilical suture, but are elevated into distinct tubercles along the siphonal margin. 
Some of the ribs bifurcate in the primary spine9, the rest remain undivided. The 
siphonal area is crossed by ribs, connecting the marginal tubercles, but this siphonal 
ornamentation is much more delicate than the lateral sculpture.

The irregularity of sculpture in this fragment is easily explained, if we take 
into consideration that we have probably to deal with the anterior part of the'body- 
chamber, preceding the peristome, where the normal sculpture is always subject to 
slight variations in full-grown individuals.

In designating the present species as Keyserlingites sp. ind. aff". Bungei I  
only wish to allude to its external similarity with this Siberian form, without 
suggesting any real affinity.

Dimensions.— As the fragmentary state of preservation does not allow any 
exact measurements of this specimen, I must refer the reader to the figure. The 
proportion of height and thickness near the aperture is 19 : 22 mm.

Sutures.— Not known.



4  K etsbblingitbs nov. sp. ind. PI. X I , fig. 4.

In the Himalayan collection this species is represented by a single fragment 
from  the lower Mnschelkalk of Lilang (coll. Krafft)* from .which it is impossible 
to take exact measurements.

There is especially an unnamed species from the mouth o f the Olenek, described 
and illustrated by E. v, Mojsisovics (Arktische Triasfaunen, 3. c. p. 48, Pl. I I ,  
fig, 14), to which the present fragment might he compared. It  has numerous, 
narrow, partly acute ribs. The spines are faintly developed, not stout, but radially 
elongated in the direction of the ribs, some of which are dichotomous. Traces o f  
marginal spines are but indistinctly developed.

Sutures.— Not knowu.

5. K eyserlingites P a h a r i nov. sp. PI. V III , fig. 2.

This interesting species is represented by a single but beautifully preserved 
specimen from  the lower Muschelkalk of Lilang, Spiti (coll. Krafft). It consists 
almost entirely of air-chambers only.

In its general shape and involution this species agrees with Keyserlingites sub- 
robustus Mojs. from  which it is, however, distinguished by its richer ornamentation. 
The inner volutions are regularly rounded as far as they are exposed within the w ide 
and very deep umbilicus. In the last volution the transverse section becomes 
square. The high umbilical wall still continues to be regularly rounded, but the 
lateral parts are flattened and converge slightly from the umbilical to the siphonal 
margin. The siphonal margin forms a distinct although obtusely rounded-off demar­
cation between the flanks and the siphonal area, which is very flatly vaulted.

In the inner volutions the only element o f sculpture consists of stout tubercles 
which coincide with the greatest transverse diameter of the whorls, exactly as in 
K . subrobustus. It is only a matter o f convenience, whether one prefers to 
designate these spines as umbilical or lateral. „ The involution takes place exactly 
outside the spiral line of spines, which are consequently exposed within the umbilicus. 
In the penultimate whorl the spines are elongated radially into short ribs, which, 
however, do not reach further down than half-way between the spines and the 
umbilical suture.

Thirteen primary spines are counted in the last volution. Erom each o f them 
lateral ribs bifurcate regularly. Every rib terminates in a stout tubercle near 
the siphonal margin. The remarkable development of numerous marginal tubercles 
imparts to this species its characteristic shape. The ribs, which cross the siphonal 
area connecting a pair of marginal tubercles, are but faintly marked.

Dimensions*
Diameter of the shell

„ „  „  umbilicus . • •
Height of the last volution - « •
Thickness,, „ • „  • •

• 104 mm.

. 42 9>

• oo ft



Sutures.— Not entirely known. Agreeing in general with those o f K. Dienerk

Genus: Beyrichites Waagen.

In accordance with Waagen (Geratite Formation, Salt Range Foss. Pal. Ind., 
ser. X III , Yol. II , p. 160) the genus Beyrichites is accepted here as including the 
group of Ceratites reuttensis Beyrich (Ueber einge Cephalopoden auB dem Musch- 
elkalk der Alpen, etc. Abhandl. kgL Akad. d. Wissensch. Berlin, 1866, p. 113), 
which in 1882 had been united by E. v. Mojsisovics with Hyatt’s genus Meekoceras.

Beyrichites has been placed in the family of Btychitidce. K. v. Zittel (in 
his Grundzuege der Palseontologie, second edition, 1903, p. 436) follows this view, 
whereas the genus is grouped among the Meekoceratidce by Hyatt (in Zittel’s text­
book of palaeontology, English edition, 1900, p. 556). In  my memoir on the Cephalo­
poda of the lower Trias of the Himalayas (p. 73) I  have strongly insisted on the 
character of the sutures and on the mode of development of Beyrichites excluding any 
attempt to establish a close relationship with Btychites, in spite of the external 
similarity with the group of Btychites flexuosi. I  have the satisfaction of finding 
Philippi among the advocates of my view, and I fully agree with his opinion, that 
Beyrichites and Ceratites are very nearly allied and that their similarity is not due 
to convergence but to phylogenetic affinity.

In the Indian Muschelknlk the genus Beyrichites is represented by the follow­
ing species:—

Beyrichites Khanihofi Oppel. Beyrichites affims Mojs.
Beyrichites proximus Oppel. Beyrichites Nanda Diener.
Beyrichites Kesam  Diener. Beyrichites Oangadhara Diener.

Beyrichites Budra Dien.
All these species are characterised by strongly involute, compressed whorls 

with a highly rounded siphonal part, by the development of folds with a crescentic 
external portion, and by their frequent combination with elongated tubercles at 
their commencement in the middle of the lateral parts. In the sutural line* which 
is often brachvphyllic, the small size of the siphonal saddle in proportion to the 
principal lateral saddle is a good and constant character of the genus.

No new species of this genus has been noticed in the Him&layan collections 
recently examined. Of the following species representatives have been met with : 1

1 . Bbybichites K hanikovi Oppel.*
1865. Ammonites Khanihofi Oppel, Pafoontologisobe Mitteilungen I, p. 275, PI. 76j fig-4.
1895. Meehoceras Khanihofi Diener, Cephalopoda of the Mnsohelkalk, Himalayan Foes. Palfflont. India*? 

ser. XV, Vol. II, Pt. 2, p. 41, T ill, fig. 3, IX, figs. 1-8, 9.

Numerous examples of this species, one of the most important leading fossils o f 
the Hitn&layan 'Muschelkalk, have been collected near Muth and Kigd, 8 piti, by 
Hayden and in the Shalshal and Dambanag cliffs by A. v. Krafft.



I hare nothing to add to my description o f the species in the above-quoted 
memoir.

2. B e y r i c h i t e s  K e s a v a  Diener.
1895. M eekoceras Kesava  Diener, Cephalopoda of the' Muschelkalk, Him&Iayan Foss. Fa!eont. Indica, 

eer. XV.Vol.II, Pt.2, p. 43, PL VIII, fig. 6.

A  specimen from the Muschelkalk of Kdgd, Spiti (coll. Hayden), must be 
separated from Beyrichites Khanikofi Oppelon account of its very deep and narrow 
umbilicus and the absence of any disjunction of the spiral line. The latter 
feature is so much the more characteristic, as the present example does not consist 
of air-chambers only, but is provided with a large portion of its body-chamber. In 
both features and in the stroDgly-marked brachypbyllio serration of its sutural 
elements, it agrees with Beyrichites Kesava.

3. B e y r i c h i t e s  p r o x im t t s  Oppel.
1865. Ammonites prozim us Oppel, Palzeontologiache Mittheil. aub dem Museum dee bajr. Staatee I, 

p. 291, PI. 83, fig. 1.
1895. M eekoceras proxim um  Diener, Himalayan Foss. Pal®ont. Indies, eer. XV, Vol. II, Pt. 2, Cephalopoda 

of tbe Mu8ohelkalk, p. 44, PI. VIII, fig. 2.

In 1895 one single specimen of this species—Oppel’s type-specimen from 
Kangra (coll. Schlagintweit)— was known to me. A  second well-preserved specimen 
has been discovered amoDg Hayden’s materials, collected in the Muschelkalk of 
Muth, Spiti.

I t  is considerably larger than Oppel’s type-specimen, reaching a diameter o f 
72 mm. and being provided with its body-chamber. The characters of the full-grown 
individuals do not agree in every respect with the diagnosis of the smaller, entirely 
chambered example from Kangra. The peculiar transverse section, which is 
characteristic in Oppel’s type-specimen, does not persist throughout all stages of 
growth. In the present example it is well marked at the beginning of the last volu­
tion only, but then gradually loses its arrow-shaped outlines and becomes more 
regularly cordiform. Then the aperture no longer differs from that in Beyrichites 
Khanikofi or B. Kesava.

The egression of the spiral o f involution along the umbilical suture is distinctly 
marked. The umbilical margin, which is sharpened into an edge in the inner volu­
tions, becomes regularly rounded in the body-chamber whorl.

Strong lateral tubercles make their first appearance, the last volution reaching 
a height of 28 mm. They increase in size towards the aperture, and keep their 
position exactly in the middle of the lateral parts. The crescent-shaped folds in the 
upper portion of the sides are but faintly marked in the last volution.

Sutures.— The very broad auxiliary saddles with flattened tops are a good 
character of the sutural line, which otherwise is nearly identical with that in
B. Khanikofi.

X 2



4. B e y r i c h i t e s  cf. Rudra Diener.
1895. M eehoceras B tidra  Diener, Dim&layan Foes. Palaeont. Indica, ser. XV, Vul. II. Pt. 2, Cephalopoda 

of the Mnschelkalk, p. 50, PI. X, fig. 1.

A large, entirely chambered specimen, from the ridge between Dharma and 
Lissar valleys (coll. La Touche), exhibits the remarkable circular arrangement of the 
sutural elements peculiar to Beyrichites Budra. The sutural line is identical, with 
the sole exception that the number of auxiliary lobes and saddles is smaller than in 
my type-specimen from the Shalshal cliff.

A more important difference is the larger size of the umbilicus, which is bordered 
by a perpendicular wall meeting the lateral parts in a sharp edge. As my type- 
specimen was a rather fragmentary cast, which did not permit of exact measurements, 
it is difficult to decide whether or not this difference in the width of the umbilicus 
is sufficient to exclude a specific identification.

The surface of the shell is covered with a small number of low and broad falci­
form folds, which are most distinctly developed in the middle portion of the flanks.

Genus : Cuccoceras nov. gen.

In 1873 two ammonites from the white crinoid limestone (lower Musohelkalk) 
of Monte Cucco, Italian Alps, were described as Trachyceras cuccense and T. Tara-  
mellii by E. v. Mojsisovics (Ueber einige Triasversteinerungen aus den Suedalpen, 
Jahrb. K. K . Geol. Reichsanst., p. 428,429, Taf. X II I , fig. 1, 2 ). In 1 8 8 2  they were 
transferred to the genus Binarites by the same author (Cephalopoden der Mediter- 
ranen Triasprovinz, Abhandl. K . K. Geol. Reichsanst., X , p. 1 1 ). But E. v. Mojsisovics 
himself remarks, that the propriety of placing them in this genus is questionable, 
cm account of their peculiar sculpture, distinguished by the presence of numerous 
constrictions, and the imperfect knowledge of tbeir sutural lines. In 1892 two 
more species, nearly allied to Binarites (?) cuccensis Mojs. were discovered in the 
Bosnian Musohelkalk of Han Bulogby F. v. Hauer (Denkschr. Kais. Akad. d. Wise. 
L IX , p. 259), and described as B. labiatus and B. ornatm. The second species 
perhaps represents only a juvenile stage of Balatonites, but B . labiatus, which has 
been referred to the genus Binarites with great reserve by F. v. Hauer, has strong 
constrictions of the same character as the species from Monte Cucco.

In the Himalayan Musohelkalk this group of ammonites with numerous and 
strong constrictions and with less than the normal number of ceratitic sutures, isalsQ 
represented by a species closely allied to Binarites (?) cuccensis Mojs. F. v. Hauer 
pointed out the advisability of introducing a new genus for the accommodation o f 
this peculiar group of Ceratitoidea. M y opinion is, that all the forms mentioned 
differ from Binarites, Ceratites, Balatonites or Trachyceras so considerably and 
in such essential features, that they cannot be included in any of those genera. I 
consider them as representatives of a new genus, for which the name of Ouceoceras, 
is here proposed.



Cuccooeuas Y oga nov. sp. PI. I l l ,  fig. 7, PI. IX , fig.

No complete example of this species has been found among the Himalayan 
materials collected from the Muschelkalk of Muth, Spiti, by Hayden. But the 
number of fragments is so considerable, that from their combination a fairly good 
idea of all its characteristic features can be gathered.

The shell is disciform, very strongly compressed, provided with a large 
umbilicus and with slowly-increasing whorls, which overlap one another but 
very slightly. The transverse section is a long oval and twice as high as broad. 
The lateral parts are very regularly and flatly convex and are not separated from the 
flattened but narrow siphonal area. The umbilical margin is more distinctly marked 
and bordered by a low and steep umbilical wall.

The most prominent character of the sculpture, which is best preserved in the 
body-chamber fragment illustrated on PI. I l l ,  fig. 7* is the presence of numerous and 
deep constrictions, which must probably be considered as paulostomc furrows. They 
are broad, regularly-rounded, radial, with a forward-turned curve in the marginal 
region, showing direct imbrication. 'They attain their greatest depth in crossing the 
siphonal area. They do not occur at regular distances. In the intervals between 
the constrictions one, t wo or even three ribs are noticed, which in their direction 
follow the paulostome furrows. They are either simple or originate in pairs near 
the umbilical margin. Most of them are adorned by small tubercles situated in 
the middle of the lateral parts. The ribs are not interrupted along the siphonal 
area, but the intercostal valleys are considerably lower than the paulostome furrows.

Dimensions.
Diameter of the eh ell

y¥ „ „ umbilicus
Height of the last volution 
Thictaiess „ „ ,,

54 mm 
26*5 „ 
L6*5 „ 
9 „

Sutures.—The projection of the periphery of the penultimate whorl touohes 
the outer margin of the second lateral saddle. Two lateral lobes, whioh are 
serrated at their base. Siphonal lobe short, bifid, with a low median prominence. 
Siphonal saddle broadly-vaulted, lateral saddles slender. The inner margin of 
the second lateral saddle coincides with the umbilical suture. No auxiliary 
lobes developed.

Remarks.—The present species is very nearly allied to Cuccoeeras cuccense 
Mojs. In its sculpture it exhibits a remarkable similarity with the specimen illus­
trated by E. v. Mojsisovics in Yol. X X III  of the Jahrb. K . L  Cieol. Reiclisanst. The 
two species arc, however, easily distinguished by the difference in their involution. 
The sutures of the three Alpine species from Monte Cueco are not known, but 
Cuccoceras labiatum Hauer from the Bosnian Muschelkalk agrees with our Hima­
layan form in the arrangement of the sutural line, which consists ofttwo lateral lobes 
and saddles only.



Genus : Bu&owskiites nov. gen.

The only representative of this genus recalls the upper Triassio genus 
JEctolcitea v. Mojsisovics (Cephalopoden der Hallstatter Kalke, AbhandL K. K. 
Geol; Reichsanst., V I-2 , p. 613), hy its strongly evolute whorls and by the presence 
of a deep, median siphonal furrow. Its sutures are brachyphyllic or slightly 
dolichophyllic. A  remarkable character of the sutural line is the high position of 
the second lateral lobe and the very deep position of the auxiliary series. In the 
character of its sutures the genus appears to be most nearly allied to the genus 
Japonites Mojs.

B tjkowskiites Colvini nov. sp. PL X V II, fig. 4.

The only specimen available for description, from the Muschelkalk of Jolinka, 
Byans (coll. Smith), is of obliquely elliptical shape, agreeing in this respect with the 
majority of specimens collected from that locality. It consists of very numerous 
whorls, overlapping one another scarcely to one-third of their height, thus leaving 
a wide umbilicus open. The greatest thickness of the lenticular transverse section 
is situated a little below the middle of the lateral parts. The volutions are higher 
than wide and provided with a rounded siphonal area, which is deeply excavated 
along its median line. The median sulcus is rounded at its base, but separated 
from the adjoining portions of the siphonal area by sharp edges, which, however, 
are not elevated. This is exactly the pattern of siphonal ornamentation that has 
been described for the genus Ectolcites by E. v. Mojsisovics. By breaking my 
type-specimen open I  have been able to prove the presence of a sulcus at early 
stages of growth.

Otherwise the surface of the shell is nearly flat. Indistinct traces of radial 
ribs only are noticed on the inner volutions.

Dimensions,
Diameter of the shell ................................................................64 mm.

*» »» 99 umbilicus . « • • • • » • •  34*6
Height of the last volution . . • • • • « • •  16*5 „
Thickness „ „ * ..................................... . • * • 18 „
Height of the last volution in the place of its greatest applanation • . 12 „
Thickness ft .y » » »> »» » >• • • 11*6
Corresponding diameter of the shell . . .  * . « 43 „

» „ „ „ umbilicus . . • • 22 ,,

Sutures.— Similar to those of Japonites, exhibiting transitional shapes from a 
brachyphyllic to a dolichophyllic stage of development.

Siphonal lobe short, with a high median prominence, as in Japonites Sugriva 
Diener (Palseont. Indica, Himalayan Foss., ser. XV , Vol. II, P t  2 , Cephalopoda of 
the Muschelkalk, p. 32, PI. V II, fig. I ). The principal lateral lobe and the 
auxiliary series stand at an equal level. The second lateral lobe is considerably 
shorter. Principal lateral lobe terminating in a central point. Saddles more



strongly serrated along their external walls than along their inner ones. Auxiliary 
saddles rudimentary, forming a long umbilical lobe, which is separated very 
sharply from the second lateral saddle. Second lateral saddle provided with a 
phylloid prominence at its inner margin as in Japonites SngHva>

Genus : Japonites Mojsisovics.

Japonites, which in 1893 had been considered as a special sub-genus of Ceratites 
by E. v. Mojsisovics, was removed from the C&'atitidce in 1902 by the same 
author (Cephalopoden der Hallstatter Kalke, Abhandl. K  K. Geol. Reichsanst., 
V I - 1 , Supplement,* p. 323) and elevated to the rank of a proper genus. I am 
inclined to follow this view, without entering into a discussion of the question of 
its systematic position among the family of Ceratitidce or of Meekoceratidce.

A complete diagnosis of the genus has been given in my memoir on the Cepha­
lopoda of the Himalayan Muschelkalk (Palaeont. Indica, ser. X V , V o l II , Pt. 2 , 
p. 31). The results of move recent studies do not necessitate any correction of this 
diagnosis, although the number of species has increased considerably.

In 1895 altogether four species of Japonites were known to me, one (J. plamplica* 
lus Mojs.— the prototype of the genus) from beds of Jadinic age in Japan, and three 
(Jr. rwndnatus Oppel, J. Chandra l)ieD., J. Sugriva Then.) from the Indian Muschel- 
kalk. A  species from the lower Muschelkalk of the Triassic limestone crag of 
Chiticbun No. 1, described by myself as Gynmites TJgra, has been placed in the 
genus Japonites by E; v. Mojsisovics, who laid special stress on the importance o f 
the suturhl line, which agrees exactly with the sutures of typical Japonites

With this view I fully agree, considering the external resemblanoe with 
Gynmites as a case of convergence merely. I am now able to signalize three more 
European species which have been hitherto mistaken for either Sybillites or 
Gynmites, but must undoubtedly be placed in the genus Japonites.

One of those species was described in 1896 by F. v. Hauer from the 
Bosnian Muschelkalk o f Haliluci as SybilUtes planorbis (Beitraege zur Kenntniss 
der Cephalopoden aus der Trias von Bosnien, H , Nautileen und Ammoniten mit 
ceratitischen Loben aus dem Muschelkalk von Haliluci, Henkschr. £ais. Akad. d. 
Wissensch., X II , p. 271, Taf. X II , fig. 1 — 8 ). F. v. Hauer remarks the external 
similarity of his species with Anagymnites acutus, but correctly infers that the 
difference of their sutural lines excludes any identification with a representative of 
the Gymnitinas. W ith the upper Triassic genus Sybillites v. Mojsisovics (Cephalopo­
den der Hallstatter Kalke, Abhandl. K. K. Geol. Reichsanst., V I — 2, p. 314) the 
Bosniap species has certainly nothing whatever to do. Not only are the inner whorls 
of SibyHites distinguished by a strong sculpture, but also its sutures differ so remark­
ably from those of S. Grohmanni Mojs.— the only species of Sibyllites the sutures 
of which are entirely known— that it cannot be united with Sibyllites. On the 
other band, its sutural line agrees exactly with that of typical Japonites by the 
presence of dolichophyllic principal saddles and of very low, reduced auxiliary
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elements. Nor does its external shape afford any reason why it should not be 
included in this genus.

Two very remarkable species of Japonites have have been described recently 
from the Muschelkalk of Boljevici in Montenegro by A. Martelli, who has mistaken 
them for representatives of the genus Oymnites. One of them, Japonitea anomalus 
Martelli (Cefalopodi triasici di Boljevici presso Vir in Montenegro, Palseontographia 
Italica, Yol. X , Pisa 1901, p. 112, PI. X , fig. 9) is very nearly allied to the Indian 
J. Sugriva Dien. The second species, J. Dieneri Martelli (1. 0 . p. 113, PI. V III, 
fig. 7 ), is probably identical with a species from the Muschelkalk of Spiti.

1 . J a p o n i t e s  C h a n d r a  Diener.
1895. Japo/dtcs Chandra Diener, Himalayan Foss, Palsoont. Indica, ser. XV, Cephalopoda of the Muschelkalk, 

Vol. II, Pt 2, p. 33, PI. X, fig. 4.'

Of this species a single but complete specimen from the Shalshal cliff was known 
to me in 1895. From the same locality^a second example has been collected by  
A. v. Krafft, agreeing in size, shape and every detail o f its external characters with 
my type-specimen. A  third example, from the Muschelkalk south-east of Math, 
Spiti (coll. Krafft), is of larger size, attaining a diameter of 1 0 0  mm., but its -outer 
volution has been much injured and its surface is corroded by weathering.

In the sutural line the second lateral and first auxiliary lobes are on an equal 
level, whereas in the type-specimen the position of the lateral lobes is lower than 
that of the auxiliary series.

2. Japonites cf. U grA. Diener. PI. Y I, fig. 2.
1895. Ggm nites Ugra Diener, Himal. Fos9., Pal. Indica, Vol. II, Pt. 12, Cephalopoda of the Muschelkalk, 

p. 112, PI. XXX, fig. 6,
1902. Japonites Ugra Mojsisovics, Cephalopoden der Halletatter Kalke, Abhandl. K. K. Geol. Beiehsauet* 

V I—1, Supplement, p. 328.

A  specimen of Japonites from the lower Muschelkalk north of Lilang (coll. 
Krafft) agrees very well with the type-specimen of J. Ugra from the Triassicitflto* 
stone crag of Chitichun No. 1  (Tibet). It combines the external shape o f QpmmtjSs 
with the sutures of Japonites. The broad, transverse plications are more sttohgly 
marked, especially in the last volution, which is entirely chambered. A  chain vr 
raised band of tubercular prominences, bordering the terminations of the folds 
along the middle of the sides, has not been noticed.

Sutures.— Agreeing exactly with those of my type-specimen o f J. Ugra.

Dimensions.
Diameter of the shell * • *

„ ,, „  umbilicus
Height of the last volution . .
Thiokness ,, $, -j, • •

r 62 m tn . 
• 23 „
. 2 * „



3. Japonites c-f. D ienkbi Martelli. PI. X , figs. 1 , &.
1901. Gymnites Dieneri MartolH. Cefalopodi triasici di Boljevici preeso Vir nel Montenegro, False onto- 

graph™ I tali--a, Vol. X, p. 113, VI. VIII, fig. 71.

Iii 1904 a typical representative of the genus Japonites was described from 
the Muschelkalk of Boljevici in Montenegro by Martelli, who erroneously placed it 
in the genus Qymnites notwithstanding the difference in the arrangement of the 
sutural line. W ith this species a- small number of specimens of Japonites from the 
Muschelkalk of Kaga, Spiti (coli. Hayden) can probably be identified.

In their dimensions all of them agree exactly with the European form. The 
illustrated specimen is a fragment of the two last yolutions adhering to the impres­
sion of the complete specimen in the rock. By making a plaster-oast of this im­
pression and by joining it to the fragment, I have succeeded in reconstructing the 
entire specimen.

The species has very numerous, slowly-increasing whorls, which overlap each 
other scarcely to the third part of their height. The transverse section is helmet­
shaped, the lateral parts converging from the umbilical margin towards the 
sharpened siphonal part in graceful curves. In two of my specimens— the type- 
specimen included— the transverse section is strongly compressed, exactly as in the 
specimen from Boljevici. In a third example, however, the whorls are more 
strongly inflated, being only a little higher than broad. This example differs from 
the type by a stouter ribbing, but neither features appears to me of sufficient 
importance to be regarded as of more than varietal value.

The lateral parts of the volutions are covered with straight, equidistant libs, 
recalling the sculpture of liassic Arietidoe. In the penultimate whorl 33 ribs 
are counted. In the body-chamber the ribs are less strongly developed. They 
do not extend as far as the siphonal edge, but gradually die out in the upper 
portion of the flanks. Within the umbilicus the smooth area of the flanks is hidden 
by the involution of the whorls.

Dimensions.
Diameter of the shell

„ ,» „ umbilicus
Height of the last C above the umbilical suture 

rolution C » ,, preceding whorl
Thickness of the last volutfou .

125 mm. 
65 „ 
36 „ 
30 „
21 „

Sutures.— The sutural line is excellently preserved in the example belonging 
to the variety with inflated whorls and coarser ribs. It has therefore been chosen 
for illustration.

Sutures dolichophvllic, agreeing with those in Japonites Sugridit Diener 
(Cephalopoda of the Muschelkalk, Hirnal. Foss., Palavont. Indica, ser. X Y , Vol. II, 
Pt. 2, p. 32, PI. V II, fig. 1 ). Siphonal lobe short, but broader than in J. Sugriva 
and divided by a high median prominence. Siphonal and principal lateral saddles of 
equal height. Second lateral saddle with a phylloid prominence at its inner margin.

N



Auxiliary series of rudimentary lobes placed lower than the second lateral lobe 
which is very short.

The sutural fine of my Him&layan example does not agree in its details with 
the illustration of the sutures of Japonites Bieneri, from.Boljevici, published by 
Martelli (1. c, p. 113). But I have grave doubts as to the correctness of this figure. 
The reproduction of the siphonal prominence is certainly erroneous. Taking 
into consideration the large number of misinterpretations which can be pointed 
out in Martelli’s memoir, his figures of the sutural lines of both J. Bieneri and J. 
anomalus can be accepted only with the greatest reserve.

Martelli’s type-specimen not being available to me for comparison, I must 
abstain from a direct identification of my Him&layan species with J. Bieneri) 
although the absolute agreement of their external characters does speak strongly in 
its favour.

Sub-genus: P se  u d o ban u bites Hyatt.
1900. Pseudodanubites Hyatt, “ Cephalopoda” in Zittel’s Text-book of Paheontclogy, English edition, 

p. 757.

In my memoir on the Cephalopoda of the Indian Muschelkalk a species from 
the Muschelkalk of the Uta-dhura (Kumaon) was described as Banubites Britar- 
ashtra. A. v. Kraift (General Report, Geological Survey of India for 1898-99, 
p. 20) believed this species to belong to Japonites rather than to Banubites. He 
considered his view to be justified by the following facts :—

“  One of the species o f Japonites in Hayden’s collection consists of very slowly*' 
increasing whorls, only slightly overlapping each other; the sides are covered with 
strong, radial ribs which are dying out near the siphonal edge, where some of- the&a 
are found to bifurcate. The septa are very distant from each other, the saddles 
unusually broad, the first auxiliary lobe coincides with the umbilical margin. 
For the rest, the sutures are similar to those of other species of Japonites, especially 
in the shortness of the second lateral lobe. I believe this species of Japonites 
to be identical with the specimen described as Banubites Britarasktra, by 
Prof. Diener. There are but two differences noticeable. Diener’s type-specipien 
shows unincised saddles, while in the Japonites under consideration the saddles are 
incised. Besides this, the auxiliary lobe is [shorter in Diener’s type-specimen than 
in the latter.

“  Unfortunately I  did not succeed in developing the sutures o f the inner whorls 
of this Japonites, and thus further researches as to the correctness of my supposi­
tion are impossible. For this reason I abstain from changing the present nomem 
clature, hoping that further researches will reveal more specimens from which it 
will be possible to decide the question.”

Among the representatives of the genus Japonites, in Hayden’s *Him£layan 
collection, I have not met with a single specimen whose identification with 
Banubites Britarasktra might earnestly be taken into consideration. All the 
examples covered with strong ribs are provided with an acute siphonal crest, which



makes their distinction from D. Dritarashtraun easy matter. A11 of them are, 
moreover, distinguished by doliohophyllio saddles, contrasting very remarkably with
the entire saddles of the latter species.

According to my view, the difference in the character of the sutural line does not 
allow D. Dritarashtra to be placed among the representatives of the genus Japo- 
nites. On the other band, in the shape and involution of the shell the resemblance 
to Japonites is, indeed, greater than to Danubites, In some of its features D. 
Dritarashtra slightly differs from typical species of Danubites or rather of Floria- 
nites Hyatt. I  am, therefore, inclined to follow Hyatt in considering it as the 
prototype of a new sub-genus, Pseudodanubites.

As sub-generic features the following might be enumerated: the very large 
number of slowly-increasing whorls, the obtuse median edge of the siphonal area, 
which is, however, not sharpened, the combination of deeply-incised lobes and of 
entire and broad saddles in the distant septa. It is chiefly the shape of, the 
transverse section in which Pseudodanubites differs from Danubites Mojs., whereas 
it is distinguished from Japonites by the simpler character of its sutural line.

P seudodanubites Dritarashtra Diener. PI. Y I, fig. 3.
1895. Danubites Dritarashtra Diener, Himalayan Fossils, P&lffiont. Indioa, ser. X V , Vol. II, PL 2, 

Cephalopoda of the Mnschelkalk, p. 30, PI. VIII, fig. 1.
4

Of this species a small number of fragments were colleoted by La Touche 
in the Muschelkalk of the ridge between the Dharma and Lissar valleys. As I  
have stated in my description, the front-view of the type-specimen from the TJta- 
dhura does not give a correct idea of its shape, the specimen being slightly dis­
torted and so drawn out that its siphonal part looks rather unnaturally sharpened.

The examination of the fragments collected by La Touche fully confirms this 
supposition. The lateral parts are strongly convex and unite in an obtuse edge, 
along which is a thin thread-like keel.

The oblique, elliptical shape is peculiar to all specimens examined and does 
not appear to be due to deformation through pressure.

Genus: Stacheites Kittl.
1903. Stacheites Kittl, Die Cephalopoden der oberen Werfener Sobichtnn von Muo in Dalmatian, Abhandl., 

K. K. Geol. Reioheanet., XX Bci., Heft 1, p. 27.

Stacheites W ebbianus nov. sp. PI. Y, fig. 6.

Our knowledge of the lower Triassic genus Stacheites is rather fragmentary. 
The genus has been proposed by K ittl for the accommodation of a single, imperfectly 
preserved specimen from the upper W erfen beds of Muc. This specimen, the only 
representative of the only species, Stacheites prionoides Kittl (1. e. p. 27, Taf. IV , 
fig. 8 ), is a discoidal shell with a narrow umbilicus and with a sutural line recalling 
Dinarites. The shell has been much deformed by weathering and by pressure.

9 2



Its surface was apparently smooth. The presence of two external edges bordering 
the siphonal area is probable, but has not been ascertained.

In placing a Himalayan species in the genus Stacheites, I  do so with all the 
reserve due to the insufficient diagnosis of this genus. My species also is represented 
by a single specimen only, collected by A. v. Krafft in the lower Musohelkalk 
of Lilang (Spiti). Although not complete, it is certainly better preserved than 
E ittl’s type-specimen of St. prionoides. It is chiefly on account of its sutural line 
and of its involution that I feel obliged to include it in the genus Stacheites. There 
is no other Triassic genus known to me, in frliick so narrowly umbilicated shells are 
provided with less than the normal number of lobes.

In general shape and involution the present species recalls the genus 
Proavites v. Arthaber (Cephalopoden der Reiflinger Kalke, Beitrsege zur 
Palaeont. und Geol. Oesterreich-Ungarns etc., X, p. 104). The whorls overlap 
one another to a great extent, leaving only a narrow umbilicus open. At the 
beginning of the last volution the high umbilical wall is perpendicular and separated 
sharply from the flanks by an obtusely-rounded edge. In  the vicinity of the 
aperture the umbilical wall is gradually turned into a steep slope, which passes 
into the lateral parts in a gradually rounded curve. The lateral parts are nearly flat 
and separated from tin flattened siphonal area by marginal edges. The greatest 
transverse diameter occurs in the vicinity of the umbilical region. From this 
place the lateral parts converge regularly towards the marginal edges.

The surface is not entirely smooth, but. is covered with very numerous and 
delicate spiral striae. This ornamentation, which is only noticed in places where 
the shell has not been injured by weathering, recalls the genus Flemingites 
Waagen.

In the present specimen exactly one-half of the last volution belongs to the 
body-chamber.

Sutures.— A  comparison of the sutural line of the present species with Proa­
vites Hilffeli Arthaber, P. marginatm Artli. and P. avitus Arth. shows, that there 
is no affinity between them notwithstanding their external resemblance. Stacheites 
Webbiaiius lias less than the normal number of lobes, but the denticulation of 

the lobes is rather strongly developed.
Siphonal lobe short, not occupying the siphonal area entirely, with a small 

median prominence and with a secondary indentation at the base of the siphonal 
saddle. Lateral lobe broad and with deep denticulations. A secondary indentation 
occurs at the base of the inner margin of the siphonal saddle. The lateral saddle 
is also bordered by a corresponding secondary indentation along its low inner margin.

Auxiliary lobe flat, faintly serrated and accompanied by a flatly arched saddle, 
which is divided by the umbilical suture.

Dimensions.
Diameter of the shell 

„ „  „ umbilicus
Height of the last volution 
Thickness »» >» „



Genus: D a l m a t it e s  K ittl.

190?/. Dalmatites Kittl, Die Cephalopodan der oberen Werfener Schichten von Mao in Dalmatian, Abhandl., 
K  K. GeoL beichsanst., X X  13d., Heft 1, p. 72.

D a lm a t ite s  R o p in i  nor. sp. PI. IX , figs. 5, 6 .

A  species from the Alpine W erfen beds of lower Triassic age, showing a 
strong external resemblance to Hungarites, but differing in the arrangement of its 
sutural line by the small number of its elements, has been considered as the 
prototype of a proper genus by Kittl. W ith this species, Dalmatites morlaccus 
Kittl (1. c. p. 73, Taf. IV , figs. 4-7), a species from the lower Musehelkalk o f the 
Himalayas agrees so closely that their specific separation can be based only on 
very subordinate .characters.

The shell is discoidal and very strongly involute. The whorls overlap each 
other almost entirely, the umbilicus being extremely narrow. ’ The overlap of the 
last whorl over the preceding one amounts to more thaa one-third of the entire 
height o f the former. The low umbilical wall is perpendicular and separated from  the 
flat lateral parts by a distinct edge, whereas the umbilical margin is roundedin 
Dalmatites morlaccus. The lateral parts are almost flat. The greatest diameter o f 
the transverse section is situated in the middle of the sides iu younger and adolescent 
stages of growth, but is gradually shifted towards the external region in adult 
individuals. This character is also noticed in the example of D. morlaccus illustrated 
in  fig. 5, PI. IV  of K ittl’s memoir. The flanks meet in a sharp median edge. 
This median edge is never accompanied by marginal edges, as in Hungarites. Even 
the faintly indicated siphonal margins, which have been noticed by Kittl in some 
of his specimens of D. morlaccunt are entirely absent in my examples. In its 
external shape therefore, our Him&layan species very strongly recalls the genus 
Longobardites Mojs. It was only the examination of the sntural line which 
peremptorily excluded any identification.

The surface of the shell is almost entirely smooth. Delicate falciform striae 
of growth are occasionally visible in parts of the shell which are in a perfect state 
of preservation.

In one of my examples more than one-half o f the last volution belongs to the 
body-chamber, although the peristome has not been preserved. Kittl stated the 
length of the body-chamber to be equal to two-thirds of the last whorl in some of 
his Alpine specimens of D. morlaccus.

Dimensions.
Diameter of the shell . %

„ „ „ umbilicus •
Height of the last ( above the umbilical suture 
^volution L „ preceding whorl

Thickness of the last volution ,

• 37 mm*
. 3
. 18*5 
. il 
• 8

o
a
»

Sutures.— Sutures ceratitic, with faintly serrated lobes and entire saddles. The



projection of the periphery of the penultimate whorl touches the top of the lateral 
saddle in the last volution. There is only one lateral lobe present.

The second lateral lobe, which must be considered as an auxiliary element 
according to the terminology of E. v. Mojsisovics and Waagen, is followed by a low 
and broadly vaulted saddle. The presence of a small umbilical lobe, as described in 
Dalmaiitcs morlaccus by Kittl, could not be ascertained.

Siphona! lobe low and provided with a very broad median prominence. Each 
of its wings provided with a small number of indentations, not terminating in a single 
point as in D. morlaccus.

L ocality: number o f  specimens examined.—This species seems to be rather 
common in the lower Muschelkalk of Lilang, Spiti, where ten specimens have been 
collected by A. v. Krai.Tt. One specimen has been noticed among A. v. Krafft’s 
collections from the lower Muschelkalk of the Bambanag cliff (horizon of Spirit 
ferina Strackeyi).

Genus: T r a c h y c e r a s  Laube.

Sub-genus : P r o t r a c k y c e r a s  v . Mojsisovics.

It is with groat hesitation and with all reserve that tw o species of Trachycera8 
are quoted here in the; description o f the fossils from tho Him&layan Muschelkalk. 
Their occurrence in the main, mass of the Muschelkalk of Spiti is not beyond doubt. 
They were collected north - north- west o f Kaga by IIay den. Hayden iu his memoir 
on Spiti (Memoirs Geol. Survey of India, Vol. X X X V I., Ft. f l , p. 75) states 
the main mass of the Muschelkalk to pass quite gradually into the overlying beds 
of ladinic age. From these passage-beds there are a large number of ammonites 
among his collections which wi ll he described in the third part of this volume. But 
he expressly quotes two species of Trachyceras as occurring in the main mass of the 
Muschelkalk. In describing these two species in the present monograph, which 
will contain a description of the fauna of the main mass o f the Himalayan Musohel- 
kalk only, excluding the fossils from the passage-beds of ladinic type, I  am follow­
ing the authority of the late A . v. Krafft, who strongly emphasizes their occurrence 
in the main mass of the Muschelkalk.

It is not the occurrence of the genus Trachyceras which appears to me as 
doubtful. I am well aware that the two sub-genera Anolcites and Protrackyceras 
have been previously met with in the Alpine Muschelkalk. A typical representative 
of Protrackyceras has been described by myself from the Muschelkalk of Hungary 
(Pnlajoniologisclier Ankang zum ersten Teil des ersten Bandes der Resultate 
der wissensehaftlichen Erforschuug dos Balatonsee.5?, Neue Beobachtungeu liber 
Muschelkalk-Cephalopoden des sudlichen Bakony, p. 11, Taf. II , fig' 2). The» 
Bosnian species described as Cemtites ecarinatus by F. v. Hauer (Denkscbr. Kais. 
Akad. d. tyiss., 13d. LX III, p. 21, Taf. V III, figs. 7-8) should also be included in 
the sub-genu; Protrackyceras. But a species so strongly recalling ladinic types 
as does Protrackyceras longobarclicnm Mojs., is, indeed, a form which no palaeonto­
logist would expect in deposits of Muschelkalk age.



1. Protrachycbras Catjtleyi nov. sp. Pl.XII^fig. 2.
1899. Trachyceras nov. sp. ind. ex ctff* T. Feitzi A. v. Krafft, Gen. Peport, Geol. Surv. of India fpy 

1898-99, p. 16.

The only specimen available for description belongs to the group of Trachy 
cerata sub fur corn Mojs. A. v. Krafft was perfectly right in comparing it to 
Protrachyceras Beitzi Boeckh (Die geologischen Verhaltnisse des sudlichen Teiles 
des Bakony, Jahrb. Kgl. TJngar. Geol. Anst., p. 157, Taf. V II, fig. 3, Taf. VIII,' figs. 
8-5), to which species it is certainly very nearly allied.

The shell is w idely umbilicated and consists of slowly-increasing whorls which 
overlap one another along their siphonal part only. The volutions are but little 
higher than broad, with an oval cross-section, and bordered by strongly arched 
latetal parts. The umbilical wall is very steep, but is not separated sharply from 
the flanks.

As in Protrachyceras Beitzi, the sculpture consists of strong ribs, which are 
simple as a rule, but rarely dichotomous in the middle of the flanks. The median 
furrow along the siphonal area is indicated rather by an interruption of the coarse 
lateral sculpture than by a depression or excavation in the shell. It is bordered by 
high and very strongly developed external spines, which are not arranged symmet­
rically on both sides. To every lateral rib an external spine corresponds, whereas 
in P. Beitzi the number of spines is smaller than that of ribs. Another difference 
between our species and P. Beitzi consists in the richer ornamentation of the 
lateral parts. In P. Beitzi the inner volutions only are adorned with marginal, 
lateral and umbilical spines, which gradually disappear in the last volution. In 
the last whorl of P. Ccmtleyi such spines are very distinctly developed, although 
as an element of sculpture they are inferior to the ribs.

The marginal and lateral spines are high and rise from a circular base. 
The umbilical spines are narrow and elongated radially. The ribs originate from 
the umbilical suture and run in a straight direction across the umbilical wall.

The involution takes place exactly outside the spiral of marginal tubercles, 
which are clearly exposed within the umbilicus in the penultimate whorl.

Dimensions.
Diameter of the shell

„ „ .. umbilicus
Height of the last volution 
Thickness „ „

Sutures.—Not known.
Locality: number o f specimens examined. 

co ll. Hayden,

2. Protrachyceras cf. longobardictjm v. Mojsisovics. Pi. X II, fig. 1.
18S2. Trachyceras Icmgobardicum E. v. Mojsisovics,! Die Cephalopodeu tier Mediterranen Triasprovinz, 

Abhandl., K. K. Geo!. Reichsanst., X, p. 126, Taf. X V III, fig. 4, 6, Taf. XX , fig. 1, Taf. X X II , 
fig. 6.

1899. Travhyeeras off. longobardicum A. v. Krafft, General Report, Geol. Survey of India for 1898-99,
pp. 16,18.

64 mm. 
26 „  
22 „ 
19 „

—North-north*west of Kaga 1,



A large specimen of Protrachyceras apparently agrees in all essential points of 
shape and sculpture so closely with one of the varieties of P. longobardicumx 
illustrated by E. v. Mojsisovics, that I cannot find any reason for a specific separation.

My specimen shows a close resemblance to the example from Esino, illustrated 
by E. v. Mojsisovics on PI. X X II , fig. 5 of his above-quoted monograph. It is high­
mouthed and provided with a udder umbilicus than the typical form. There are 
numerous umbilical tubercles present. The number of secondary ribs, originating 
from repeated bifurcations o f stem-ribs, is consequently smaller than in  the type- 
specimens from the Wengen beds of the Bakony. In the typical form of P. longo* 
bardicum a nine-fold division of stem-ribs has been noticed by E. v. Mojsisovics. 
In my Himalayan specimen the number of ribs originating from a single stem-rib 
never exceeds five, but is usually reduced to three. A  few ribs remain undivided* 
A  similar proportion of st em-ribs to secondary ribs is exhibited in the specimen from 
Esino quoted above.

The number of spiral rows of tubercles is seven at the beginning and eight near 
the aperture of the last volution, which is still entirely chambered. The median 
furrow of the siphonal part is very deep. The external tubercles are elongated 
spirally and are arranged asymmetrically on either side of the shell.

Dimensions.
Diameter of the shell

„ „ „ umbilicus .
Height of the f  above the umbilical suture .

last volution 1 „  „ preceding whorl.
ThickneBH of the last volution

97 mm. 
17 „ 
4« „ 
35 „
30 „

Sutures.— Agreeing with those of the typical form of Protrachyceras longo- 
bardicum. Saddles with serrated margins. The siphonal saddle is the largest. 
A very broad auxiliary lobe follows the second lateral saddle outside the umbilical 
edge. An auxiliary saddle is indicated in the vicinity of the umbilical suture.

Locality: number o f specimens examined.— North-north-west of K£g6 , Spiti, 1 , 
coll. Hayden.

B . T r o p i t o i d e a ,

Genus: I s c u l i t e s  Mojsisovics.

I s c u l it e s  H a u e r i n u s  Stoliczlca.
1866. Clydoniies Hauerinus Stoliczka, Memoirs, Geol. Surv. of India, Vol. V, Pt. 1, p. 50, PI. IV. fig. 3. 
1895. Isculites Hauerinus Diener, Himfilayan Foss. Palaeont. Indica, ser. XV, Vol* II, Pt. 2, Cephalopoda 

of the Muschelkalk, p. 39, PL XXVII, fig. 3, XXXI, fig. II.
1899. Isculites Hauerinus E, v. Mojsisovics, ibidem, Yoi. I ll , Pt. 1, Upper Triassic Faunae of the 

Himalayas, p. 40.
1899. Isc u lites  Hauerinus A. v. Krafft, General Report, Geol. Suiv. of India for 1898-99, p. 18.

The occurrence of this species in the Indian Muschelkalk was considered as 
doubtful by E. v. Mojsisovics and by myself, the genus Isculites being known only



from stages of upper Triassic age in tbe Alpine region. No satisfactory account had 
been given by Stoliczka of the exact horizon of the deposits near Lilang, Spiti, in 
which his type*specimens had been found. This question has been solved by A. v. 
Krafft, who identified the species among the materials collected by Hayden in the 
Musohelkalk of Spiti in 1898. Three specimens from the Muschelkalk of Muth can 
be safely identified with Stoliczka’s species agreeing in all their essential features 
with the type-specimen from Lilang. One of them, measuring 41 mm. in diameter, 
is the largest representative of the genus Isculites hitherto known. All three 
specimens are provided with their body-chambers and snow the remarkable egression 
of the umbilicus, characteristic of Isculites. Their surface has partly suffered by 
weathering. Even in places where it has been fairly well preserved, it is almost 
entirely smooth, being covered with very delicate striae of growth only.

Genus: Smithocekas nov. gen

The systematic position assigned here to the type described under the specific 
name of Smithoceras Druutmondi requires some words of explanation.

Smithoceras Drummondi belongs undoubtedly to the family of Haloritida, so 
widely distributed in the upper Triassic deposits o f the Mediterranean and Indian 
provinces. It has braehyphyllic or dolicbophyllic sutures, agreeing with those iD 
tbe genus Juvavites Mojs. Tbe body-chamber of the species is, unfortunately, not 
known to me, all specimens consisting of air-chambers only. In its general shape 
and involution the shell agrees with Juvavites, especially with forms belonging to 
the sub-genus Anatomites. As in Anatomites, contractions are noticed in the last 
volution. W ith Anatomites crasseplicatus Mojs., with Isculites and with many 
species of Halorites, Smithoceras agrees in the egression of its umbilicus. The only 
difference between this new genus and Anatomites is the absence of any sculpture. 
This character must be considered as a feature of generic distinction between 
Smithoceras and the rest of the Juvavitince.

Smithoceras and Isculites Hauerinus Stol. are the geologically oldest represen­
tatives of the BalorUidce hitherto known. Smithoceras is probably the primitive 
ancestor of the more highly specialised types of Juvavites in upper Triassic deposits. 
The ammonite from the Shalshal cliff described and illustrated by myself as “  nov. 
gen. ind. ex. fam. Arcestidarun ”  in VoL II , Pt. 2, of the present series (p. 8 6 , 
PI. X X V III , figs. 2 , 3) is also a representative of the genus Smithoceras, as is proved 
by the agreement of their sutural lines. Its specific identity with Smithoceras 
Drummondi is doubtful. The specimen from the Shalshal cliff is too poorly preserved 
to allow more than the statement of its generic identity with Smithoceras. The 
examination of new materials has led me to the conclusion that Smithoceras cannot 
be included in the family of Arcestidce, notwithstanding its external resemblance 
to Joanmtes and its smooth shell.

o



S m it h o c e b a s  D r u m m o n d i  nov. sp. PI. X II , fig. 8 .

In its general shape this species very strongly recalls some forms of the 
genus Ptychites, especially of the group of opulenti. It is of globose shape and 
provided with a proportionately wide umbilicus. The section of the outer whorl is 
almost triangular. The transverse section is considerably broader than high. The 
maximum thickness coincides with the umbilical margin, from which the slightly 
convex sides converge towards the acutely rounded siphonal part. At an early stage 
of growth the siphonal part is broadly rounded, but becomes gradually sharper 
in later developmental stages.

The deep umbilicus is bordered by a steep inner wall. The umbilical margin 
is sharply rounded, especially so in the last volution, although not acute. In the 
inner whorls the involution takes place exactly at the umbilical margin, the inner 
volutions being only defined within the umbilicus by a screw-like spiral line. Near 
the aperture of the last whorl, however, which is still entirely chambered, the 
umbilical suture begins to leave the normal spiral. This egression recalls species 
of the genera Isculites, Halorit.es and Anatomites.

As my specimens are casts without any trace of their shelly substance preserved, 
the ornamentation of the shell is not known to me. The casts are entirely smooth. 
Four broad but verv low contractions are noticed in the last volution.

Dimensions.
Diameter of the shell

„ „  „ umbilicus.
Height of the i above the umbilical suture .

last volution L „  „ preceding whorl.
Thickness of the last volution

63 mm.
16
24
13
44

ft
it

tt

Sutures.— Very similar to those of Anatomites. The type of sutures is the same 
as in A. Bacchus v. Mojsisovics (Cephalopoden der Hallstatter Kalke, Abhandl. 
K. K. Geol. Reiclisanst., V I— 2 , p. 143, Taf. L X X X V II, fig. 20). The highly 
developed principal saddles contrast remarkably with the indifferently developed 
auxiliary elements. In inner nuclei with a diameter of 25 mm. the saddles are 
only brachypliyllic. In adult individuals they are dolichophyllic, but their indenta­
tions arc never affected by secondary incisions.

The projection of the periphery of the penultimate whorl touches the top o f the 
second lateral saddle in the last volution. The principal saddles show a serial 
arrangement, but the siphonal lobe is shorter than the principal lateral one. First 
auxiliary lobe broad and well individualised. It is followed by three small saddles, 
separated by narrow lobes.

Locality : number o f specimens examined.— Jolinka (Byans) 2, coll. Smith.
Remarks.— In its general shape this species recalls a cast of a widely umbili- 

eated Anatomites, devoid of its shell, as strongly as an inner nucleus of Rtychites 
of the group of opulenti or of megalodisci, but the character of the sutural line 
excludes any affinity with Riychiles. The present species must find its systematic 
position among the relatives of Jnvavites, especially of the sub-genus Anatomites,



from which it differs chiefly by its smooth shell and by the insignificant development 
of eonstrictions.

Genus : Si b i r i t e s  Mojsisovics.

S i b i r i t e s  P r a h l a d a  Diener.
1395. Sibirites Prahlada Diener, Himalayan Fossils, Palacmt. Indica, XT, Vol. II, Pt. % Cephalopoda 

of the Mtischelkalk, p. 37, PL VII, fig. 5.

Pour specimens of this beautiful species have been collected in the lower 
Muschelkalk of Lilang by A. v. Krafft. Although inner nuclei of Ceratites {Key-
serUngites) Dieneri are very similar to Sibirites Prahlada, a distinction between 
them is possible on account of the different position- of the spines, which in 
S. Prahlada arc crescent-shaped and situated below the siphonal margin. Another 
point of difference is the arrangement of the sutural line, which is, however, difficult 
of access in all my examples of S. Prahlada, the last volutions of which belong 
entirely to the body-chamber.

Genus : Acrochordiceras Hyatt.

L Ac roch o RDic e a as ci'. Carolina v. Mojsisovics. PL XII, figs. 4, 5.
1882. Acrochordiceras Carolina E. v. Moydsovios, Die Cephaiopoden dor Mediterranm Triaaproviuz, Abbandl. 

1C X. Gfcol. Kekhaan*;., X. p. 141, Taf. XXVIII, fig. 14, Taf. XXXVI, %  3.
1895. Arroch&t'diveras undttivm G, v. Arthaher, Ceplialopodmifaima der Ihflfiinger Kalke,! Tbeil, Boitr®ge

sut Palsetmt. u Geol Otaterr-Ungarns, et;o. p. 79, Ta£. VJI, Jigs. 7, 8.
1896, Ao'ochordieetas wn datum G. v. ArlibaheT, ib id II Thell,p. 2 '>5, Taf XXVII, fig. 2.
1899. Acrochojdiecras Dame si A. v. Krafft. General Report, G&oL Sim-. of India, 1898-99, p, 19*

All specimens of Acrochordiceras, collected in the Muschelkalk of Spiti by 
Hayden and A. v. Krafft, have been united by the latter author in a single species, 
which he identified with A. Damesi Noe fling (Zeitschr. Deutsch. Geol. Ges. 1880, 
p. 334, Taf. XV) from the German Muschelkalk. In doing so he followed the 
lead of P. v. Hauer, who united all specimens of Acrochordiceras with umbilical 
tubercles from the Bosnian Muschelkalk in a single species, notwithstanding their 
great variability in shape and sculpture.

It has already been remarked by E. v. Mojsisovics (Cepbalopoden der Hallstat- 
ter Ka.lke, AbhandL K. K. Geol lteichsanst., VI—2, 1893, p. 843), that the identi­
fication of the Bosnian species with Acrochordiceras Damesi will not stand a severe 
test. Nor can I agree with A. v. Krafft in uniting his Himalayan specimens with 
the species from the German Muschelkalk. My examination of his materials lias 
convinced me of the absolute impossibility of an identification of the Indian and 
German forms. My opinion is not based on the differences of sculpture, which have 
been enumerated by E. v. Mojsisovics. Those differences are, indeed, of secondary 
importance only, the variability among individuals being too great to allow a sharp 
boundary between the two species to be drawn in this respect. But there is a very 
marked difference in the character of the sutural line.

o 2



The most remarkable feature in the sutural line of Acrochordiceras Damesi is 
the extraordinary width of tbe principal lateral lobe, which is broader than deep. In 
nODe of tbe Alpine and Himalayan forms of Acrochordiceras has a similar develop­
ment of this lobe been noticed. Nor do the lobes and saddles agree in their general 
shape. The saddles of the Alpine and Indian species are club-shaped, whereas in 
A. Dames? they converge regularly towards their tops. This essential difference in 
the sutures forbids, in my opinion, an identification of the Alpine and Indian types 
with ^ oetling’s species from the German Muschelkalk.

The species to which most of the Himalayan examples are most nearly allied 
is Acrochordiceras Carolina v. Mojsisovics. I f  this species is taken in a some­
what wider range of circumscription than was suggested by E. v. Mojsisovics, 
there Is no reason against an amalgamation of the Alpine and Indian forms under 
A. Carolina.

In the specimen illustrated, which ought to be considered as the typical form of 
the Himalayan variety, the whorls arc of equal height and thickness; they enclose 
a deep and widely open umbilicus and embrace one another to about one-half their 
height. But in other specimens the rate of involution varies considerably, amount­
ing to two-thirds ot the entire height of the preceding whorl.

In the circumference of the last volution a variable number of umbilical 
tubercles -from  four to nine— are counted, from which two, or exceptionally, even 
three bifurcating ribs originate. The number of simple, intermediate ribs without 
tubercles is two or three. In the bifurcating ribs the point of bifurcation is not 
always marked bv an umbilical tubercle. As a rule umbilical tubercles are notI t
developed before a diameter of 25 mm. has been attained by the shell. All the ribs 
reach their greatest elevation in the middle of the rounded siphonal area, which they 
cross without any interruption.

Dimensions.
Diamoter of the shell . 49 mm.

„ „ umbilicus . 13*5
Heialit of the last volution . 22 „
Thickness ,, . » . 22 „

In. a fragment of very large size, consisting of air-chambers only, the measure­
ments, are as follow s:—

Height of the last whorl . . . .  40 mm.
Tl llchH8SS }f > . « : * •  . . • • m 97 ft
Diameter of the umbilicus , 23 „

Sutures.— The sutural line has been especially well preserved in the large 
fragment quoted above. On account of its size, which nearly agrees with the 
dimensions of Acrochordiceras Damesi Noetl. and of the Bosnian type, illustrated 
by F. v. Hauer, it allows a closer comparison with those two species than the 
small type-specimen of A. Carolina figured by E. v. Mojsisovics. It agrees in 
general with the sutures of the Bosnian form as illustrated by F. v. Hauer (L o. 
Taf. V . fig. 2  c), but differs from it in some details. Those differences chiefly



affect the sutural elements inside the principal lateral saddle. The second lateral 
lobe is not bicuspidate, but is provided with a large number of unequal indenta­
tions. The adjoining saddle, which coincides with the umbilical tubercles, is of 
larger dimensions. The umbilical lobe is broader and deeper and not followed by 
any saddle. The brachyphyllic serration of all saddles is less distinctly developed.

The less remarkable width of the principal lateral lobe aud the club-shaped 
■character of the saddles are conspicuous features of distinction between the sutures 
of our Himalayan species and of the German Acrochordiccras Ramesi.

It has been remarked by E. v. Mojsisovies, that in A. Carolin a} the position 
of the second lateral lobe is rather uncertain. In  his specimens the projection of 
the periphery of the preceding whorl touches this lobe in the last volution in later 
stages o f growth. It might consequently be equally well regarded either as a 
lateral or an auxiliary element. In my examples the spiral o f projection is 
gradually shifted towards the inner side of the second lateral lobe in later stages o f 
development, and, in my largest specimen it even touches the second lateral saddle. 
I  therefore prefer to consider these two elements as lateral, not as auxiliary ones.

Locality; number o f specimens examined.— Muth (Spiti) 6 , coll. H ayden; 
ridge between "Dhanna and Lissar valleys 1 , co ll Ija Touche.

Remarks.— Prom an examination o f the sutural lines of Alpine and Indian 
examples of Acrochordiceras with those of A. Ramesi I have come to the conclusion 
that they are not identifiable with Noetling’s species. The name Acrochordiccras 
Carolina} must therefore he retained for the Alpine species. In A. Carolines the • 
majority of Indian specimens hero described might be included. Tt appears, how­
ever, doubtful, whether the example from the Bosnian Muschelkalk of Han Bulog 
illustrated by F  v. Hauer, also belongs to A  Carolines. The larger number of 
umbilical tubercles and of dichotomous ribs and some differences in the character of 
the sutures would necessitate a rather wide range of circumscription of this species, 
if F. v. Hauer’s type were to be included. There is, however, another species from  
the Alpine Musclielkalk, which, according to my opinion, must be identified with 
A. Carolina;. This is A. undatum Artliaber, from the MuschelkalL of Grossreifling.

Badly preserved fragments have led the author to a misinterpretation of this 
species, which was at first compared with A. pvsierienm. Complete specimens, 
which have been discovered later on, do not exhibit any difference from Acrochor­
diceras Carolines.

From the upper Ceratite limestone of the Salt Range a fragment lias been 
referred to Acrochordiceras Ramesi by Waagen (Ceratite Formation, Palaeontologia 
Indies, ser. X H I, Yol. II, p. 97, Pi. IV , fig. 5). The correctness of this determina­
tion is open to grave objections. To m e the presence of the genus Acrochordiceras 
in the Triassic deposits of the Salt Range appears very doubtful. There is some 
probability o f the fragments attributed to this genus by Waagen, belonging 
to Keyterlingites. They exhibit a remarkable similarity to inner volutions o f 
K. Rieneri Mojs., but it is, o f course, impossible to decide with certainty the generic 
position of fragments so poorly preserved.



2. A crochordiceras B alarama Diener.
1895. Acrochordiceras Balarama Diener, Him&layan Fossils, Palaont. Indica, ser. XI, Yol. II, pt. 2. The

Cephalopoda of the Muachelkalk, p. 35, Pi. Y II, fig. 3.
\

A. v. Krafft (General Report, Geol. Survey of India, 1898-99, p. 19) believed 
Acrochordiceras Balarama to be an extraordinarily stout variety of A. Bamesi. I 
deem it preferable to retain it as a proper species. There are differences in shape 
and sculpture sufficiently well marked to justify a specific separation of A. Balarama
and A. cf. Carolines.

In  A. Balarama, the transverse section of the inner volutions is nearly circular. 
The umbilical margin is less distinctly defined. Umbilical tubercles are developed 
at a later stage of growth and are less prominent. The ribs are more numerous 
and less stout. The whorls overlap one another only very slightly.

Of this species examples of small size only are known to me. The largest 
fragment of a body-chamber volution has a height of 16 mm. corresponding to a 
thickness of 22 mm. A similar proportion of height and thickness has not been 
noticed, in any specimen of A. Carolines.

Suture^.— Agreeing exactly with those of the preceding species.
Locality: Number o f specimens examined.—Muth (Spiti) 2 , coll. Hayden, 1 , 

coll. K rafft; ridge between Dharma and Lissar valleys 1 , coll. La Touche.

3. A c r o c h o r d i c e r a s  sp. ind. aff. p u s t e r i c o  Mojs.

Two fragmentary specimens belong to all appearance to a species of the group 
of Acrochordiceras pnstericum v. Mojsisovics (Cephalopoden der Mediterranen 
Triasprovinz, Abhandl. K. Iv. Geol. Reichsanst. X, p. 143, Taf. Y I, fig. 4), which 
is distinguished by the complete absence of umbilical tubercles. One of those 
specimens, although attaining a diameter of 60 mm., is not only devoid of umbilical 
tubercles, but its ornamentation is even less developed in the vicinity of the umbi­
lical edge, than in the marginal region of the lateral parts. The external resem­
blance of this specimen to some representatives of the upper Triassic genus Jonties 
is rather remarkable.

The two specimens are, unfortunately, not suitable for illustration.
Locality : number o f specimens examined.— Ridge between Dharma and lissar 

valleys (Jobar) 1 , coll. La Touche; Kdga (Spiti) 1, ooll. A. v. Krafft.

0 .  PlNACOCERATITOIDEA.

Genus: Sageceras, Mojsisovics.

Sageceras, nov. sp. ind.

A  cast, 31 mm. in diameter, chambered nearly up to the anterior broken 
edge, and somewhat distorted by pressure, is comparable by its shape to



Sageeeras Walteri, v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, 
AbhandL X . K. Geol. Reichsanst. X , p. 187, Taf. L III , figs. 9, 11-13). The 
umbilicus, however, is smaller and early closed. The siphonal area is narrow, 
depressed in the middle, and separated from the lateral parts by sharp marginal 
keels.

The sutures are not entirely known to me. I have not succeeded in developing 
the lobes, hut the arrangement of the numerous, elongated saddles with entire, 
rounded tops agrees with that in S, Walteri.

The specimen, from the Muschelkalk of Jolinka, Byans (coll. Smith), is so 
poorly preserved that its illustration may be omitted. It represents a species, which 
is certainly not identical with any of the Alpine forms hitherto described.

Genus : N o r i t e s , Mojsisovics.

Sub-gen.: A f a f o m t e s  nov. sub*gen.

A nanorites M onticola nov. sp. PI. X I I , fig. 5.

It is with some reserve, that I attribute this species to a new sub-genus allied 
to Norites E. v. Mojsisovics (Cephalopoden der Mediterranen 'Triasprovinz, 
AbhandL K. K. Geol. Reichsanst. X , p. 201). Both its external shape and the 
character of its sutural line justify its being placed among the family of 
Noritidm. But the special development of the siphonal lobe and of the auxiliary 
series constitute a feature of distinction between this Himalayan species and 
the Alpine representatives of the genus Norites, which to me appears to be of 
sub-generic importance.

The single fragmentary specimen from the upper Muschelkalk of the Bamba- 
nag cliff (coll. Krafft) is entirely chambered. Notwithstanding its fragmentary 
condition it is sufficiently well preserved to allow a fairly good re-construction, of 
the entire shell.

The external shape is that of a moderately involute Meekoceras with a bian- 
gular siphenal part. The slowly increasing whorls are considerably higher than 
broad, and overlapping one another to less than one-half their height.

The diameter of the umbilicus is equal to the height of the last voluti on. This 
proportion is not met with in any of the Alpine species of Norites, all of which are 
provided with narrow umbilici.

The lateral parts are very flatly arched. Sharp marginal edges are developed 
at later stages of growth than in Norites gondola Mojs. The penultimate whorl 
attaining a height of 6  mm. near its commencement, has a lenticular cross-section, 
with a rounded siphonal part, which passes gradually into the lateral parts. Even 
in the last volution, where the Hanks are marked off from the siphonal area by 
distinct marginal edges, the siphonal part itself is regularly rounded, cot flattened, 
as is N. gondola



Shelly substance and cast ftre almost entirely smooth. The surface is covered 
with very delicate radiating lines of growth.

Dimensions.

Diameter of tlie shell
„ ,, „ inubilieus . .

Height; of the 1 above the umbilical suture 
last volution)  „ », preceding whorl

Thickness of the last volution

55
20
20
15'5

mm.

a

7 „

Sutures— A  sutural element of the greatest systematic value in Norites is the 
principal lateval lobe. As has been remarked by E. v. Mojsisovics, the principal 
lateral lobe in Norites and Pronorites is divided into two branches by a median 
indentation rising from the base of the lobe. In the sutural line of my specimen 
this median indentation is as distinctly developed as in Norites gondola Mojs. The 
perfect agreement of this lobe in the European and Himalayan species induces 
me to place the latter in the genus Norites. The strongest feature in the sutural 
line of the present species is the remarkable development of the siphonal lobe. In  
Norites gondola v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, 
Abhandl. K . K . Geol. Reiehsanst., X , p. 202, Taf. L II, figs. 5-8) this lobe is very- 
short and narrow and divided by a median prominence into two branches, each of 
them terminating in a single sharp point. The same character has been noticed by
G. v. Arthaber in the species of Norites from the Muschelkalk of Grossreifling, 
described by him as Norites apioides, N. psilodiscus and N. arcuatus. In N. fair 
catus the siphonal lobe is as deep as the.principal lateral one, but also narrow and 
provided with single-pointed branches. In N. monticola the siphonal lobe does 
not reach down as far as the two lateral lobes but is more than twice as broad. It 
is strongly serrated at its base and provided with distinct denticulations, especially 
so in the vicinity of th e median prominence. The second and principal lateral lobes 
stand on an equal level. The second lateral saddle is followed by a very broad 
umbilical lobe, with many auxiliary indentations. A  rudimentary saddle is divided 
by the umbilical suture.

There is no European species of Norites which can be compared to the .present 
one with regard to the development of its sutural line. A  species, winch has been 
described as N. subcarinatus by F. v. Hauer (Die Cephalopoden des hosnischen Musoh- 
elkalkes von Han Bulog bei Sarajevo, Denkschr. Kais. Akad. d. Wiss., Bd. LIV, 
p. 31, Taf. V II, fig. 7), which has also a broad serrated siphonal lobe and two auxi­
liary lobes, probably belongs to Hungarites rather than to Norites, as has been 
remarked by G. v. Arthaber (Beitraege zur Palaeont. und Geol. Oesterr. Ungams, 
etc., X ., p. 91).

W ith Paranorites Waagen from the Ceratite Sandstone of the Salt Eange (Salt 
Range Foss. Palaeont. Indica, ser. X II I , Vol. II, Ceratite Formation p. 157) our 
species agrees in the presence of a broad siphonal lobe and in the development of the 
auxiliary series. But the character of the median prominence and adjoining



dictations in the siphonal lobe o f KaranorUes is entirely different. Nor has the 
principal lateral lobe of Paranorites the median indentation characteristic of the 
family of Noritidce.

Genus : M onophyllites v . Mojsisovics.

A . Group of Monophyllites sphcerophyllus Hauer.

L  M onophyllites sphjerophyllus Hauer. PI. X I I I , fig. 11.
I860. Ammonites sphmrophyllus F. v. Hauer, Denkaohr. K&ie. Akad. d. Wissensob., p. 113,

Taf. XVIII, fig. 11.
1869. Phylloeeras sphcerophyllum E. v. Mojsisovics, Jahrb. K. K/Geol. Reiobsanst«,p. 686,

Taf. XVI, fig. 2.
1882. Monophyllites sphmrophyllus E« v. Mojsisovics, Die Cephalopoden der Mediterranen 

Triasprovinz, Abbandl. K. K. Geol. Reicbsanst., X, p. 206, Taf. LXXIX, fig. 1-3.
1888. Jf. sphmrophyllus F. v. Hauer, Denkscbr. Kais. Akad. d. Wiss., Bd. LI V., p# 33*
1892. Jlf. sphmrophyllus F. v. Hauer, ibid., Bd. LIX., p. 280.
1900. M. sphmrophyllus Diener, Die triadiscbe Cepbalopodenfauna der Schiechlinghoehe,

Beifcraege znr. Palaeont. uod Geol. Oesterr.-TJngams, etc. XIII, p. 21.
1904. M. sphmrophyllus Martelli, Cefalopodi triasici di Boljevici presso Vir nel Mon­

tenegro, Palaeont. Italica,X, p. 99, Tav. VIII, fig. 3, IX, fig. 6.

A  few specimens from the upper Muschelkalk of Kdga, Spiti (coll. Krafft), are 
identical with this common species of the European Muschelkalk. In their general 
shape and involution they agree exactly with the example figured on PI. L X X I X , 
fig. 3, by E. v. Mojsisovics, but are of somewhat smaller dimensions. The diameter 
of the largest specimen is about 70 mm. A ll the specimens are injured by weather* 
ing and exhibit but few traces of their shelly substance. Their most conspicuous 
character is the sutural line, which agrees exactly with that of Monophyllites 
sphcerophyllus, but differs from the sutures of all Indian representatives of the 
genus by the presence o f three lateral saddles.

Locality : number o f specimens examined.— Upper Muschelkalk, K&g£
(Spiti) 3, coll. Krafft.

2 . Monophyllites K ingi Diener. PL X III , fig. 5.
1895. Monophyllites Kingi Diener, Him&layan Fobs. Palseont. Indica, ser. XV, Vol. II, Pt. 2 ,.Cephalo­

poda of the Muschelkalk, p. 109, PI. X X X I, fig. 10.

A  species of Monophyllites from the Triassic limestone crag of ChitichunNo. I, 
distinguished from M. sphcerophyllus v. Hauer by the presence o f two lateral 
saddles only, was described by me in 1895 as M. Kingi. "With this species a small 
number of examples from A. v. Krafft’s Himalayan collection from the ower 
Muschelkalk of Spiti and Kumaon can be identified.

The largest specimen, which has been taken for illustration, is considerably 
larger than my type-specimen, from Chitichun No. I, with which, however, it 
agrees in its obliquely elliptical outlines and in the shape of its transverse section. 
Its siphonal part is more highly rounded than in M. Kara Diener, and is not marked



off from the lateral parts by any distinct siphonal margin! The whorls are 
high >mouthed and strongly compressed.

The shelly substance having been perfectly preserved in  this specimen, both 
the numerous, faintly marked, radial folds and the delicate transverse strim of 
growth are very clearly exhibited. The transverse striae are directed radially and 
cross the siphonal area without being turned forward, as in M. sphcerophyllus.

In a second specimen the radial plications are a little more sharply marked 
and constitute an element of ornamentation considerably exceeding in strength the 
transverse striae of growth.

A  third specimen is a transitional form between Monophyllites Kmgi and
M. Hara, having less strongly oompressed whorls and a more broadly rounded 
siphonal area.

Dimensions (of the figured specimen).
Diameter of the shell • » • •
Hei ght of the outer whorl 
Thickness „  » » .
Diameter of the umbilicus . . •
Height of the whorl *) in the place of its . 
Thickness „ „ > greatest applanation
Corresponding height of the shell .

„  99 99 9j umbilicus •

97 mm.

28
36

25
22
70
29

The measurements of this specimen, corresponding to the diameter of m y type- 
specimen from Chitichun No. I, are as follow s:—

Diameter of the shell •
„ „  „  umbilicus

Type-specimen, 
. 69 mm. 57 mm.
• 23 I, 22 ,9

Height of the outer whorl • m . 2 2  „ 2 1  „
Thickness „  „ „ a • • 16 „ 1 2

Sutures.— In consequence of the larger size of my specimens their sutural lines 
do not agree with those of my type-specimen from Chitichun No. I  in every detail. 
A ll essential features are, however, identical. There are only two lateral saddles 
present. The principal lateral saddle is considerably larger than the short and du b- 
shaped siphonal one.

The lateral lobes are tricuspidate. The umbilical lobe is provided with' a small 
number of secondary indentations.

Locality: number o f  specimens exam ined.— Lower Musohelkalk, W . o f LQksg, 
2 , coll. K ra fft; Bambanag cliff 1 , coll. Krafft.

3. M onophyllites H a k a  Diener. PI. X III , figs. 6, 7. rnr. Pl. X I I I ,  fig. 8.
1896. Monophyllites Bara  Diener, Palmont. Indioa, ser. XY, Himalayan Foss., Yol. II, Pt. 2 , Cephalopoda 

of the Muschelkaik, p. 108, PL XXXI, fig. 9.

From the lower Musohelkalk of Lilang and of the Bambanag cliff several speci­
mens of Monophyllites have been collected by A. v. Krafft, agreeing in all essential 
points with M. Hara from the Triassic limestone-crag o f Chitichun No. I, so that a 
description of them may here be omitted.



A specimen from the Shalsbal cliff (beds with Spiriferina Stracheyi) is distin­
guished from the typical form by its very high and compressed transverse section 
and by its more strongly marked radial ornamentation. I  regard this specimen as 
a variety of Monophyllites Mara.

Suture*.— Agreeing in every respect with those o f the type-specimen o f M, 
Mara, as may be seqp from the illustration in fig. 7.

Locality: number q f specimens examined.— Lower Muschelkalk, west of 
Lilang, 3, coll. K ratft; Bambanag cliff 2 , coll. Kratft; Shalshal cliff 1 , coll. Erafft.

Remarks.—The group o f Monophyllites Mara and M . Kingi, distinguished 
from M. spluerophyllus by the smaller number of lateral elements in its sutural line, 
is rather widely spread in the Muschelkalk of the Tethys. In the Triassic limestone 
o f Ismid (Asia Minor) it is represented by two species, which are, unfortunately, 
imperfectly known; Monophyllites Kieperii Toula, and M. anatolicus Toula (Beitrsege 
zur Palscont. und Geol. Oesterreich-Ungarns etc. X , p. 170, Taf. X X , figs. 5, 6 ) .  
Another representative of the group is Monophyllites sichotious Diener (M£m. 
Comite Geo), dcla  Russie, St. Petersbourg,*T. X IV . No. 3, p. 29, Taf. V , fig. 1 ) from 
the Muschelkalk of the Russian Island near Wladiwostok (Ussuri district). This 
species has been elevated to the rank o f the prototype of a proper genus, Ussurites> 
by Hyatt ^Zittel's text-book of Palaeontology, English edition, p. 566), and was even 
removed entirely from the family of Megaphyllitida. W ith this view I  cannot 
agree, taking into consideration the strong resemblance o f Monophyllites sichotious, 
M. Mara and M. sphcerophyllus in their shape, involution, sculpture and sutural 
lines. This resemblance is so great, that even a specific distinction can only be 
based on rather subordinate characters.

B. Group o f Monophyllites Suessii Mojs.

4. M onophyllites cp. P badyum na  Dien. PI. X I I , fig. 9.
Monophyllites Praihjumna Diener, Pakeontologia Iadica, ser. XV, Himalayan Foas*, Yol. II , Pt. % 

Cephalopoda of the Muschelkalk, p. 106, PI* X X X I, figs, -i 4-

This is a fragment very similar to the type-specimen of Monophyllites Prady• 
urnrn from the Triassic limestone crag of Chitichun No. 1 , illustrated in fig. 4 , 
PI. X X X I  of my above-quoted memoir. Two indistinct fimbriae are noticed in 
the last volution. The transverse section is of nearly circular shape and o f  equal 
height and width.

I  have not succeeded in developing the sutural line.
Locality : mmiber o f  specimens examined.— Lower Muschelkalk, west of 

Lilang, 1 , coll* Krafft.

5 . M o n o p h y l l i t e s  C o n f u c i i  Diener. PL X III , fig. 1 0 .
1SS5. Monophyllites Confucii Diener, Himalayan Pose. Fallout. Indies, ecr. X Y , Yol. II, Pt. 24, 

Cephalopoda of the Muschelkalk, p. 107, PL X X X , he. 7, X X X I, fiats. 1, 2.

A  well preserved specimen of Monophyllites of large size and with a smooth 
shell from the lower Muschelkalk of Lilang belongs to this species, one o f the

p %



commonest and most characteristic species of the Triassic limestone crag of Chiti- 
chun No. I. It has nine volutions besides the embryonic cel), corresponding 
to a diameter of 5 5  mm. One-quarter of the last volution belongs to the 
body-chamber.

My example agrees with the type-specimen of M. Confucii in its shape, invo­
lution, and sculpt,ure, and also in all details of the sutural line.

Genus : S t u r i a  v . Mojsisovics.

Sturia Sansovinii v. Mojsisovics.
1882. Sturia Sansovinii E v. Mojsisovics, Cephalopoden der Mediterralien Triasprovinz, Abhandl. K. K.

Geol. Rpichsansi. X., p. 241j Taf. XLIX, figs. 6*7, Taf. L, fig. ].
1887. Sturia Sansovinii, F. v. Hauer, Denkschr. Kais. Akad. d. 'Wissensch.LIV, p. 46.
1892. Sturia Sansovinii* F. v. Hauer, ibidem, LIX, p. 283, Taf. X, fig. 7.
1895. Sturia Sansovinii, Dicker, Him&l. Fobs. Pakeont. Indica, ser.XV, Vol. II, Pt. 2, Cephalopoda of the

Muschelkalk, p. 61, PI. XV.
1896. Sturia Sansovinii G. v. Arthabcr, Pie Cephalopoden fauna der Reiflfngtr Xalke, Beitr&ge znr

Pal&ont. und Geol. OesteiT. Ungarns etc. X, p. 236.
1900. Sturia Sansovinii Diener. Die Cephalopoden fauna der Schiechlinghoebe, Beitrsege znr Paloeont.

und Geol. Oeaterr. Ungarnŝ  etc. XIII, p, 22.
1900. Sturia Sansovinii Toraquist, ZeitBchr. Deutsch. Geol. Ges., 52 Bd., p. 138.

Two fragmentary but tolerably well preserved examples of this species were 
collected by Hayden in the upper Muschelkalk of K&ga, Spiti, one of which 
is nearly equal in size to the example from the Him&layan Muschelkalk o f the 
Shalshal cliff.

I  do not hesitate to identify the Indian and Alpine forms, notwithstanding 
slight differences in the shape of the spiral lines near the siphonal margin, which 
have been noticed by G. v. Arthaber.

The stratigraphical value of Sturia Sansovinii as one of the most widely 
distributed species of ammonites in the Muschelkalk of the Tetbys has been 
considerably reduced by the discovery of two species of Sturia very nearly allied 
to the present one in julic deposits of the Salzkammergut by E. v. Mojsisovios 
(Cephalopoden der Hallstatter Kalke, Abhandl. K. K. Geol. Reichsanst., V I— 1 , 
Supplement, p. 307). Their specific distinction from Sturia Sansovinii is based' 
on only very subordinate characters, which are barely accessible to observation 
in incomplete specimens.

• Genus % Gymnites v. Mojsisovics.

In accordance with E, v. Mojsisovics, Steinmann and Zittel, the name Gymnites 
is retained here as generic designation for the group of Ammonites incult us Beyrich, 
Hyatt’s attempt to introduce the name Aegoceras Waagen for this group being 
opposed to the rules of palaeontological nomenclature.



1. Gymnit.es J ollyantjs Oppel.
1863* Ammonites Jolly amts Oppel, Palmntoiogi*ch« Mittheihmgen aus dem Mnaeuxn dea Bayiiacbea Staatea 

I, p, 271, PL LXXV, fig. 4
1895* Gymnites Jolly anus, Diener, Hiui/ilayan BW* Palaout. Indica, $er, XV, Yol* II, P t 2, Cephalopoda 

of the Muschelkalk, p* 51, PLX, fig* 7, XI, fig. 1, XII, fig. 1*

Of this characteristic species of the Himalayan Muschelkalk specimens have 
been met with in the materials collected by Hayden, La Touche and E.H . 8 mith 
from the following localities: K&gd (Spiti) 6 , ridge between. Lissar and Dharma 
Talleys 1, Jolinka (B)rans) L

2 . Gymnites V asantasena Diener.
1896, Gymnites Vasantasena Dierter, Himalayan Posa. Palaont* Itidioa, son XV, VoL II, Pt* 2, Cepkalo* 

poda of the M iKchelkalk, p* 62, PI. X III, fig* 2*

Two fragmentary specimens of Gymnites with strongly compressed whorls 
differ from G. Jolly arms by very faintly developed radial ribs, which are confined 
to the vicinity of the umbilical margin in the last volution, and by the arrangement 
of the sutural line. The principal lateral lobe is divided into two basal branches, 
whereas in G. Jolly arms it ends in a single terminal digitation. The outer branch 
of the siphonal saddle is not very strongly developed. In all these characters my 
specimens agree with Q. Vasantasena.

Locality :  number of specimens examined.— Upper Muschelkalk, Bambanag 
cliff, 1  mile west of Martoli encamping-ground, 2 , coll. Krafft.

3. Gymnites incultus Beyrich. Pl. XIV , figs. 1, 2.
1866* Ammonites incultus Beyrich, Monataber. Kgl* Akad. 4  Wias., Berlin, p* 669.
1867* Avnmonites incultus Beyrich, Ueber einige Cephalopoden aua dem Muschelkalk der Alpen uud Wber 

verwandte Arten, Abhaudl, Kgl* pteasa. Akad* <L Wiss., Berlin, 1866, p. 132, Taf. It J, fig* I*
1882* Gymnites incultus 12. v. Mojaifovics, Die Cephalopoden der Mediterranen Trlasproyinz, Abhandl* K* 

Geol. Beicheanst*, X, p. 233, Taf’* LIV, figs* 1-3*
1888* G, incultus F. v. Hauar, Cephalopoden des Bosniachen Muachelkalkos von Han Bnlog* Denkschr* 

Kaifl* Akad. d, Wiss., Wien, LIV, p, U.
1900. (?♦ i n c u l t u s  Diener, Cephalopoden fauna der Sc haechliughoahe bei Hall a tat t» Beitrsege znr Pabaontolo* 

gie n* Geol* OatohvBnganw, etc* XIIT. p* 22*
1904 <?* incultus Martelli, Cefalopodi triatdci di Boljevici presao Viv nel Montenegro, Palisont* Italica, 

Vol* X , p, 104, Tav* V, figs. 9 ,10 .
1906. G* incultus Airagbi, Ammoniti triasici del Monte Rite in Cadore, Ball. Soc. Geol. Ital., VoL X X IV , 

p. 254.

Among the numerous specimens of Gymnites collected in the Muschelkalk 
of Spiti by Hayden and A. v Krafft, two can be picked out, which agree exactly 
with descriptions and illustrations of Gymnites {ftpultus, as given by Beyrich and 
E. v. Mojsisovics,

Both specimens consist of air-ohambers only. One of them is of moderate 
size, attaining exactly the dimensions of Beyrich’ s type-specimen from Reatte. 
The whorls are strongly compressed and bordered by flattened lateral parts. The



greatest transverse diameter corresponds with the middle of the flanks. The siphon&l 
part is highly rounded.

The second specimen is a fragment of large size, reaching a diameter of 200 mm. 
Its inner volutions are not entirely preserved. It agrees with the smaller example 
in the character of its involution, but its largest transverse diameter is situated a little 
below the middle o f the sides. The umbilical margin is rounded, as in the former 
specimen, but the umbilical wall slopes more steeply towards the umbilical 
suture. No radiating ribs have been noticed in the last volution.

I  have given au illustration of the complicated sutures of this species. Its 
agreement with the illustration given by E. v. Mojsisovics is very remarkable. 
I  cannot see any reason for separating this specimen from  the European representa­
tives of Gymnites incult us,

Dimensions.
PI. XIV, fig. 1. PL X l \  fig. 2.

Diameter of the shell . . . . . 92 mm. 202 mm.
„ „ „ umbilicus • 35 >, 82 „

Height of the-j above the umbilical suture • 33 „ 70 „
last volution > „ „ preceding whorl . 24 „ 55 „

Thickness of the last volution . 15 „ 38 ,,

Locality: number o f  specimens examined.— North-west of Mutb, Spiti, 2 , 
coll. Havden.

V

1. G y m n i t e s  cf. H u m b o l d t i  Mojsisovics. PI. X IY , fig. 3.
1882. G y m n i l e Humboldti E. v. Mojsisovics, Cephalopoden der Med iterranen Triasprovinz, Abhandl. K. 

K. Geol. ReischBanst., X, p. 285, Taf. LV,|figs. 1-3.
1888. G. Humboldti F. v. Hauer, Die Cephalopoden des Bosniscben Muschelkalkes von Han Bnlog, Denk- 

sehr. Kai9. Akad. d. Wissensch., LIV, p. 36.
1900. Gr. Humboldti Diener, Die Cephaiopodenfauna der Schiechlinghoehe bei Hnllstatt, Beitr&ge zur 

Palreont. u. Geol. Oesterreieh-Ungams, etc., XIII, p. 23.
1904. G. Humboldti Martelli, Cefalopodi triasici di Boljeviui preaao Vir nel Montenegro, Pal&ontogr. 

Italiea, X, p. 105.

The specific differences between Gymnites incultns Beyrich, G. Dalmai Mojs. 
and G. Humboldti Mojs. are very subordinate, as has been remarked by F. v. 
Hauer (L c.: p. 34). According to the diagnosis given by E. v. Mojsisovics, G. 
Humboldti is distinguished from the other two species by a smaller umbilicus and 
by higher volutions. But the second character is not exhibited very clearly even in 
E. v. Mojsisovics* own type-specimens. My personal examination of rich materials 
from the Scliiechlinghoehe and from the Bosnian Muschelkalk of Han Bulog has 
convinced me that neither of the two features of distinction enunciated by E. v. 
Mojsisovics is very prominent, and that the three forms are most intimately linked 
together by transitional shapes.

Among the representatives of the genus Gymnites in the Himalayan collection 
there is one example from the Muschelkalk of Muth, Spiti (coll. Hayden), which in 
its external shape and involution seems to agree nearly as well with Gymnites



Rumboldti as with G. incultus or G. Palt/iai. Although poorly preserved, it is 
possible to estimate its original dimensions, which were as follows :—

Diameter of the shell
„ „ umbilicus

Height of tlie last volution 
Thickness,, ,, „

cca.
cca.

200 mm. 
85 „
61 „
49 „

In the width of its umbilicus this specimen represents a transitional form 
between the three species quoted above. In the proportion of height and thickness 
of its last volution it stands nearer Gymnites Palmai than G. Rumboldti. If, 
nevertheless, I refer it provisionally to the latter species, it is on account of its 
sutural line, which agrees very closely with that of the type-specimen of G. Rum- 
boldti, from the Muschelkalk of the Sehreyer Alpe. It is especially the character 
of the second lateral lobe in which its sutures differ from those of G. Palmai. In 
G. Palmai this lobe is divided into two branches by a central indentation rising 
from, its base, whereas in G. Rumboldti it terminates in a long median point. In 
G, incultus, the branches of the siphonal saddle are broader and provided with more 
richly developed ramifications.

5. G y m n i t e s  M a n d i v a  nov. sp. PI. XV, fig. 1 .

This species is nearly allied to Gymnites incultus Beyrich, from which it differs, 
however, by the shape of its cross-section and by its less richly serrated sutures.

In its volutions my type-specimen agrees almost exactly with the large example 
of G. incultus, from the Muschelkalk of the Sehreyer Alpe, illustrated by E. v. 
Mojsisovics on PI. LIV, fig. 1  o f u Cephalopoden der Mediterranen Triasprovinz.”  
But the character of its transverse section is remarkably different. The whorls are 
very high and strongly compressed. The siphonal part is narrow, rounded above, and 
bordered for a short distance by sides which are nearly parallel. The divergence of 
the lateral parts does not commence at the siphonal margins, as in G. incultus or 
G. Rumboldti, but the siphonal region takes the form of a narrow crest elevated 
above the general contour of the shell.

This shape of the cross-section is restricted to the chambered portion of the 
shell. In the body-chamber, to which one-third of the last, volution belongs, a 
complete change of outline and of sculpture takes place. The cross-section becomes 
square, with a broad and flattened ■siphonal area, separated sharply from the lateral 
parts which it meets in a right angle. The smooth sides are covered with strong, 
sharp ribs rising into obtuse tubercles in the vicinity of the marginal region. At 
the same time the volution becomes lower, but broadens out considerably.

Dimensions.
Aperture. Last air-chamber.

Diamteor of the shell 15(5 lum. 112 mm.
„ ,. umbilicus 66 „ 53 f, .

Height of tl*'> the umbilical suture 48 I7 ft
last volution > „ preceding whorl 38-5 ...

Thickness of the last volution 3.i „ 21 „



Sutures— Similar to those of Q. ineultus, but simpler. The branches of the 
saddles are without secondary indentations. Principal lateral lobe developed 
asymmetrically.

Locality t number o f  specimens examined. —Muth (Spiti) 1 , coll. Hayden.

6 . Q y m n i t e s  K i b a t a  Diener.
1895. Gymnites Kir at a Diener* Hicn&l. Foes. Palraont. Iudica, ser. XV, Vol. II, Pt. 2, Cephalopoda of the 

Maschelkalk, p. 58, PI. X, figs. 2, 8.

The group of Qymnites with elliptical outlines, to which the name Ammonites 
Batteni was provisionally assigned by Straohey (Palaeontology of Niti, PI. X I, 
fig. 2 ), is very richly represented in the Himalayan collection. In  my memoir on 
the Cephalopoda of tbe Him&layan Muschelkalk P  have advocated the separation 
of three species among this group, Qymnites Kirata, Q. Sqnkara, and a third, 
unnamed species, which is distinguished from tbe latter by the development 
of lateral ribs.

Qymnites Kirata agrees with Stoliczka’s variety of Ammonites Batteni with low 
but thick whorls. It is represented by three specimens in Smith’s collection from 
tbe Musohelkalk of Jolinka (Byans). Two examples of smaller size than the type- 
specimen from Lilang have strongly inflated whorls of nearly equal height and 
thickness. The third specimen is of very large size, attaining a diameter of 135 mm., 
and is provided with its body-chamber. Its last volution is strongly compressed; 
whereas its inner whorls are as strongly inflated as in the two former examples.

In all my specimens the umbilicus is very wide and the number of whorls 
exposed within it is very large. No transitional shapes between this species a-ryjl 
Qymnites Sankara with high and strongly involute whorls have as yet been noticed.

Locality : number o f specimens examined.—Jolinka (Byans) 3, coll. Smith; 
north-north-west of Kagd (Spiti) 1, coll. Krafft. 7

7. Q y m n i t e s  S a n k a b a  Diener. PI. X Y , fig. 4.
1895. Qymnites Sankara Diener, Him61avan Foss., Palaaont. Indies* ser. XV, VoL II, Pfc. 2, Cephftlŝ &da of 

the Muschelkalk, p. 66, PI. XI, fig, 2.

In Qymnites Sankara the high, compressed forms of Ammonites Batteni 
Straohey, with strongly involute whorls, have been included. Notwithstanding the 
large number of specimens known to me, the variability of the species is almost 
insignificant. There is no considerable difference between single individuals 
either in the involution or in the inflation of their shells. This is exactly the 
opposite of what has been noticed in European representatives of Qymnites. With 
rich materials of this genus from the Muschelkalk of the Schreyer Alpe, Schiechling- 
hoehe or Han Bulog at hand, one is at a loss to make a clear distinction between
G. Palmai, G. incultug, Q. Humboldli, etc., which are connected by so many 
transitional shapes. Transitional forms of similar kind connecting Q. Sankara with 
other species of Indian Gymnites with elliptical outlines are not known to me. It is



almost invariably the same proportion of height and thickness and the same rate of 
involution which characterise all specimens and make them look one exactly like 
the other. I  have not met with a single case in which a distinction o f the species 
had to lie made in a rather arbitrary manner, as has often to be done when 
determining European examples of Gymnites.

All my specimens agree closely with the type from the Muschelkalk o f Lilang. 
In the collections examined examples o f every size are represented. The largest 
individual with a diameter of 190 mm., exceeding considerably the dimensions of the 
type, is provided with a part of its body-chamber. An example of medium size has 
been figured in order to show that the proportions are not subject to variation from 
the adolescent stage of growth to old age The dimensions of this specimen are 
as follows;—

Giuatest diameter of the bWI
h j.* » umKlicttt , 

Maximum height of the lust volution 
* thickness „  „  „

, 7 3 m m *

, 2 3
. 2 7 ft
. 9 - 5 m

Locality ; wtwber o f specimen* examined,— Jolinka (Byans) 28, coll. Smith ;
ridge between D harm a and Lissar valleys 1, colL La Touche ; Kdgd (Spiti) 1 ,
coll. Havden.

♦

Jlev/Mri*.— Them is no Alpine species o f Gymnitee with elliptical outlines 
known to me, in which the whorl* are as strongly compressed as in G. Sankara.

8 . G y m n it e s  sp. ind. ex  aff. Sa n k a e a  Dien.
IS & o  Crymmtrs ex* aff, G* Sankara Piener, Hhn&1a,v4& F obs* Pfclasont In d ie s , to p . X V ,  V o L  I I ,

Pt. 2, t>j>hal«pocU of ttif MuschelkalV, p. 57, PL K ill, 1,

A small number of fragments from the lower Muschelkalk of Lilang and of 
the Gyuudi river (coll. Rrafft) is probably referable to this species, which differs 
from G Sankara by a thicker transverse section and b y  the development o f lateral 
ribs in the lower portion of the flanks.

Besides this species, some rqnesentativea of the genus Gymnites with normally 
encoded. whorls have been noticed among A. v. Kraflt’s collections from the lower 
Musohclkalk of Lilang. Some of them are provided with lateral ribs.. The major* 
ity have smooth shells. They are too fragmentarily preserved to allow o f specific 
determination.

ft. G y m n i t e s  u b p a u p e i i a t u s  nov. sp. P I X IV , fig. 4.

This is an entirely chambered fragment o f a Gymnites with a wide, open um­
bilicus aiuLwith high, compressed whorls, which in its external characters appears 

. to be very similar to G. innultnx Boyr. In the only fragment available for exami­
nation the height of the transverse section is 32 mm. and the thickness 15 mm. 
Along the middle of the flanks tln-re is a very distinct spiral ridge, whose continuity 
is, however, interrupted repeatedly by intervening depressions



Sutures.— The most interesting character of this species is its sutural line, 
which differs from the sutures of all congeneric forms hitherto known. It is in a 
rather low stage of development, with dolichophyllic lobes and saddles. In this 
respect it recalls the sutural line of Japonites Vgra Diener (Himdlayan Foss. 
Palaeont. Indica, ser. XV, Vol. II, Pt. 2 , The Cephalopoda of the Muschelkalk, 
p. 1 1 2 , Pl. X X X , tig. 5), which was originally mistaken for a representative of the 
genus Gymnites. But the present species is certainly a true Gymnites, its 
auxiliary series being united with the second lateral saddle into a kind of suspensive 
lobe, sloping obliquely downwards to the umbilical suture, whereas in J. Vgra the 
lateral and auxiliary elements are distinctly separated. Otherwise a distinction 
of the two species would prove very difficult.

Since Gymnites Vgt'a has been transferred to the genus Japomtes by E. v. 
Mojsisovics, the present species must be considered as the most primitive type of 
Gymnites, any trace of ramification being yet absent in the saddles, which are 
entirely dolichophyllic.

Locality ; number o f specimens examined.—Lower Muschelkalk, Lilang, 1, 
coll. Krafft.

10. G ymnites religiosus nov. sp. PI. X V I, fig. 2.
This is a new species of the group of Gymnites Gredneri v. Mojsisovics (Cepha- 

lopoden der Mediterranen Triasprovinz, Abhandl. K. K. Geol. Keichsanst., X  Bd., 
p. 237, Taf. L IX , figs. 1-3). It differs from the Alpine species by the smaller egres­
sion of its umbilicus and by its higher volutions, which increase more rapidly. A  
remarkable difference consists in the arrangement of the sutural line, which is 
characterised by the steep slope of its auxiliary elements.

My type-specimen is of obliquely elliptical outlines and provided with a narrow 
umbilicus, which scarcely departs from the normal spiral in the last volution. 
The whorls are very high and strongly compressed, with flat, parallel sides 
and with a regularly rounded siphonal area. The umbilical wall is low but steep
and separated from the lateral parts by an obtusely rounded-off edge.

The shell is almost entirely smooth. No spiral ridge is developed along the
middle of the flanks as in G. Gredneri.

One-third of the last volution belongs to the body-chamber.
Dimensions.

Diameter of the shell . . . 84 mm.
,, „ „ umbilicus . • • • . 16 „

Maximum height of the last whorl • • • • . 42 „
width «> »i if • • • • . 16-5 „

Minimum height of the last whorl • • • - • 29 „
width it it *9 if • • • • .1 4  „

Corresponding diameter of the shell • • • . 60 „
tf tf tt a umbilicus • i * • • 9 »

Sutures.— Similar to those of Gymnites Sankara Diener, but less richly ramified. 
Four auxiliary saddles, which are very steeply inclined.

Locality: number o f specimens examined.— U pper Muschelkalk, Thabo (Spiti), 
1 coll. Hayden.



1 1 . G y m n i t e s  sp. ind. aff. r e l i g i o s o  Diener. PI. X V I, fig. 3.

A  specimen of Gymnites from the Muschelkalk of Muth, Spiti (coll. Hayden), 
differs from the preceding species by its normal shape only, which is not obliquely 
elliptical. The egression of the umbilicus is more distinctly marked in the last 
volution. It is only a matter of convenience, whether or not this difference in 
shape be considered as a distinctive character of specific value.

1 2 . G y m n i t e s  sp. ind. aff. s u b c l a u s o  Hauer.

A single, greatly weathered specimen of Gymnites from the Muschelkalk 
north-north-west of Kaga, Spiti (coll. Hayden), is too badly preserved to permit a 
satisfactory illustration. Its general shape and its very narrow umbilicus recall 
Gymnites subelausus F. v. Hauer (Denksohr. Xais. Akad. d. Wisensch., Wien LIY , 
p. 33, Taf. V II, fig. 5), from the Bosnian Muschelkalk of Han Bulog. The specimen 
is nearly as large as Hauer’ s type and considerably larger than the example from 
the Schieohlinghoehe, illustrated by myself in Beitraege zur Palseontologie und 
Geologic Oesterreich-Ungarns etc., X III , Taf. I, fig. 4.

The Himalayan specimen certainly belongs to a new species. Near the 
beginning of the last volution traces of the original sculpture have been preserved. 
Ealciform ribs are developed along the middle of the sides, as in Bvddhaites 
Rama. From that species, however, the present one is distinguished at a glance by 
its rounded siphonal parts.

Dimensions.
Diameter of the shell

„ „ nio.bilicus
Height of the Cabove the umbilical suture 

last volution (. ,, „ preceding whorl
Thickness of the last volution

• 105 mm*
•  ̂ it
• 60 n
• „

about 25 99

Sutures.—The sutures are but imperfectly known to me. Enough of them, how­
ever, has been made accessible for examination to prove that the specimen 
belongs to the genus Gymnites. The siphonal saddle was provided with a large 
external b r a n c h , but it is too badly weathered to decide whether or not it was 
distinctly individualised as in G. subelausus. The auxiliary scries is connected 
most intimately with the second lateral saddle.

Sub-genus: A n a o y m n it e s  Hyatt.

Gymnites LamarcTci Oppel (Palaeontologische Mitteilungen aus dem Museum 
des Kgl. hayrischen Staates, 1863, I, p. 274, Taf. 75, fig. 3) from the Muschelkalk 
of Kuling, Spiti, has been considered as the prototype of a proper sub-genus, 
Anagymnites Hyatt (Zittel’s Text-book of Palaeontology, English ed., Vol. I, 
1900, p. 557).



Although no diagnosis of the sub-generic character has been given by Hyatt, 
it is not difficult to pick them out from my description of the species (Cephalo­
poda of the Musobelkalk, 1 c. p. 68). The stair-like umbilicus and the sharpened 
siphanal part, together with a poor development of ramification in the sutural line, 
might he considered as features of sub-generic importance. In  1895, it is true, I  
explicitly declined to establish a new suh-genus for. this species, hut since that 
time the tendency towards a narrow circumscription of genera and sub-genera in  
ammonites has advanced so far among most paleontologists, that I no longer 
hesitate to accept Hyatt’s sub-genus. I  do this the more readily sxnoe the name 
has been suggested by E, v. Hauer for Gymnilea aettius, a species from the 
Muacbelbalk of Han Bulog, which is neatly allied to G. Lcmarchi, as has 
been explained in my above-quoted memoir. The remarkable affinities between 
Amgymnites and Japonites are also in favour of attributing a more independent 
systematic position to the group of G. Lcmarchi.

In the Indian Muschelkalk AnaggntnUeu Hyatt is represented by two new 
species besides Gymniles Lamarck* Qppel.

Anagy-joitbs of. acxjttts v. Hauer. PL X V , fig, 8.

1992. Oynnitn acaim y. H w v t ,  B e ilr ro g e  z u r  K e tra to id *  rU r  C e p h a lo p o d e n  m e  d « t  T r ia s  you B o s n ia n , 1  

Kctw Fiuide ana dec Musctwlkalfc eou Hao JJulog bai Sarajevo, Denkschr. Kan. Akad. d. W iia, LIX, 
9. 2 82, Taf. X , f ig . 6, XI, iig.2.

The only specimen— from Kfig&, Spiti, coll. Hayden—reminds me very strongly 
of the genus Japwitfen in the character of its involution and in the shape of 
its transverse section. Nor should I have hesitated in grouping it with Japm- 
ites; had not tbo presence of a suspensive lobe prevented me from doing so. 
Although very little is tnqtased of the sutural Hue, the traces of auxiliary lobes mid 
saddles seem to agree better with the corresponding sutural elements of Gymnites 
than of Japomtee.

My type-specimen is certainly most nearly allied to Anagymtates acutm 
Hauer from, the ."Bosnian Muschelkalk. Its slowly-increasing whorls leave a pro­
portionately wide and d<*ep umbilicus. The lateral parts converge regularly 
towards the sharpened siphoned edge, which is partly raised into a slightly promi­
nent keel There is no wdl defined umbilical margin, but the sides slope 
wii’i gradually increasing convexity to the umbilical suture from the point of their 
greatest distance, which is situated below the middle of their height In the 
Inner volutions this umbilical convexity is comparatively higher, thus imparting 
(so the umbilicus a stair-like character.

The sides of the inner volutions arc covered with fiat, broad and indistinctly 
defined plications. In the last whorl, containing the body-chamber, very flat and 
narrow radial folds can only be traced m  the lmver portion of the lateral parts.

The imperfect state of preservation of the only specimen known to me,, excludes 
a direct identification with B, v. Hauer’s Bosnian species.



Prom Anagymnites Lamarcki Oppel this speoies is easily distinguished by the 
character of its involution, which is quite regular throughout all stages o f growth* 
whereas in A. lamarcki the rate of involution gradually increases so consider­
ably, that the body-chamber whorl overlaps the preceding one almost completely.

Dimensions.
Diameter of the shell . • 64 mm.

>• 9> >9 umbilicus . . . .  . 20 „
Height of the f  above the umbilical suturu . 21 „
last volution t  „  „  preceding whorl ; 18 n

Thickness of the last volution . . .  - 12 „

Remarks.— Anagymnites acutus is a very interesting speoies, on account of 
its affinities to Japonites, which are probably not dependent merely on external 
convergence. The sutural line agrees with that of Gymnites in having a suspensive 
lobe, which slopes obliquely from the second lateral saddle to the umbilical suture. 
But the main Baddies are only doliohophyllio, as in Japonites, not richly ramified, 
as in typical species of Gymnites, and the second lateral saddle is provided with 
a phylloid promincnco at its inner margin. This prominence, which is cha­
racteristically developed in all typical species of Japonites, is also noticed in Ana­
gymnites Lamarcki. Thus Anagymnites may perhaps be more nearly related 
to Japonites and to the section o f Ammonea trachyostraca than has hitherto 
been supposed.

A n a g y m n it e s  T o e r e n s ii  n o v , sp. PL X V , fig . 2.

This species is also nearly allied to Anagymnites acutns v. Hauer. I t  has 
been based on a single but well preserved specimen of large size from Kag£, Spiti, 
coll. Hayden.

The shell has a slightly elliptical outline and very slowly increasing volutions, 
which overlap one another so moi'e than one-half of their height in adolescent 
stages of growth. In the bodv-chamher the rate of involution slightly decreases. 
Near its aperture the last volution slightly overlaps the penultimate one to a little 
less than half its height.

The contrast lu the shape of the transverse sections of the outer and inner volu­
tions ls rather considerable. The inner volutions are strongly inflated and their 
lateral parts slope with marked convexity towards the umbilical suture. Thus 
the umbilicus in the adolescent stage of growth is very deep and stair-like 
but gradually becomes wider and flatter. In  the penultimate and last whorls the 
flanks are very gently arched and their slope to the umbilical suture is barely curved 
at all. The section of the siphonal region takes the shape of an arrow-head. The 
flanks converge to a sharp siphonal edge, which, however, is not elevated into a 
proper keel.

In  the inner volutions, which are exposed within the stair-like umbilicus, 
indistinct plications are occasionally noticed. The penultimate and last whorls are 
entirely smooth.



Dimensions.
Diameter of the shell (alongthe shorter axis of the last volution) . . 137 mm.
Corresponding diameter of the umbilicus • • . . 4 4 t f

Longest diameter of the umbilicus • • • . . 66 99

Height of the 0 above the umbilical suture . . # . . 67 99

last voiution (. „ „ preceding whorl . . . about 60 9>

Thickness of the last volution • .  . 27 99

Sutures.—The sutural line of this species is more decidedly gymnitic than in 
Anagymnites Lamar chi or in A. acutus. The main saddles are deeply incised and 
provided with phylla of different size and shape, no longer simply dolichophyllic, 
as in Japonites, although not yet so markedly ramified as in typical forms of 
GymnUes. The phylloid prominence affecting the inner margin of the second 
lateral saddle, is but faintly indicated. From this saddle a considerable number, 
of auxiliary lobes and saddles slope towards the umbilical suture, forming 
together a broad and richly serrated suspensive lobe. None of the main saddles 
exhibit the club-shaped character which is so remarkable both in Japonites and in 
Anagymnites acutm.

The affinity of this species to Japonites is only rather distant. With the ex­
ception of the sharp siphonal edge, there is no character known to me, which might 
exclude an identification with the genus Gymnites Mojs.

Sub-genus: B uddhaites Diener.

B u d d h a i t e s  H a m a  Diener.
1895. Gymnites (Buddhaites) Rama Diener, Cephalopoda of the Muschelkalk, Palceont. Indies, ser. XV, 

Himalayan Foss. Vol. II, Pt. 2, p. 59, PI. XIII, fig. 3, PI. X IV , figs. 1, 2.

Of this interesting species one single example only has been collected, in the 
Muschelkalk of Jolinka, by F. H. Smith. The developmental stages of Buddhaites 
have been studied by myself in the type-specimen from the Shalshai cliff. 
The gradual changes in the shape of the umbilical area and in the siphonal part, 
in proportion to the progressing growth of the individual, have been mentioned 
as characters of special sub-generic importance.

No important addition to our knowledge of the species has resulted from my 
examination of the new material. In 1895 complete sutures of small and medium­
sized individuals were known to me, but in the sutural line o f a full-grown specimen 
illustrated in fig. 16, PI. X IV , the external saddle and lobe had not been preserved 
entirely. An examination of the present example also shows, that the individualisa­
tion of the outer branch of the siphonal saddle gradually develops into the 
formation of a proper adventitious saddle, which, however, is not yet as clearly 
marked as in Garnites or Bmacoceras.

The presence of proper adventitious lobes in the sutural line of full-grown 
individuals points to a close relationship of the species with Binacoceras. Thus



Buddhaites ought to be considered as a transitional type, connecting Pinacoceras 
and Gymnites.

The development of the outer branch of a main saddle into a proper adventitious 
saddle is of considerable interest. A  comparison of the illustrations on PI. X IV , 
fig. 2 , and PI. X III , fig. 3, of my above-quoted memoir shows that the adventitious 
saddle of Buddhaites Barm  is only a detached outer branch of the primary 
siphonal saddle, and has nothing whatever to do with the siphonal lobe or median 
prominence. This observation is contradictory to the results of Noetling’s examina­
tion of the development o f adventitious elements in Pseudosageceras multilobatum 
(Paleeontographica Vol. LI, p. 258). Buddhaites and probably even Garnites an 
Binacooeras consequently agree with lndoeeras or Placenticeras in the mode of 
development of their adventitious elements, not with Pseudosageceras.

A  remarkable case of convergence exists between Buddhaites Bama and an 
Indian species of Pinacoeeras, P. Boomisii Diener. Pull-grown examples o f both 
species, occurring together in the Musehelkalk o f Byans, can bp, separated only 
with difficulty. The very early development of adventitious saddles and the 
different cross-section of the inner volutions are the leading features of distinction 
in Pinacoceras Loomisii.

Pull particulars will he given in the detailed description of the latter species.

Genus: P t y c  h i d e s  Mojsisovics.

In the materials collected by Griesbach and by myself in the Central Hima­
layas of Spiti, Painkhanda and Joliar, the genus Ptychites played one of the most 
important parts, both in number of species and of individuals. It is therefore a 
rather astonishing fact to find the genus very poorly represented in the collections 
o f Hayden, A. v. Krafft and Smith. No new species has been noticed and o f 
eighteen species, described hitherto from the Himalayan Musehelkalk, only eight 
are represented, belonging to the groups o f rugiferi, megalodisei, opulenti, fiexuosi 
and of PL MaMetianus.

a. Group o f Ptychites rugiferi 

1. PTYCHITES IOJGIPER Oppel.
1865. Ammonites rugif&r Oppel, PalaeonWogisohc ausdsm Museum dem Kgl. bayr. Staategl,

p. 293, Taf. 85*
1895. Ptychite* rugifer Diener, Cephalopoda of the Musehelkalk, PalaxmtoJogia Indica, aer* X V , Himil* 

Foss, VoL II, Pt. 2, p. 64, Ph X X II, figs. 1, 2, X X III , figs. 1, 2, X X IV , fige, 1, %

Of this common species four specimens were collected by A. v. Krafft 
near Kaga, 1  north-west of Muth (Spiti) and 1 in the Musehelkalk of the Shalshal 
cliff. I  have nothing to add to the description in my above-quoted memoir, based 
on an examination of much more extensive materials.



2. P t y c h i t e s  cf. c o g n a t u s  Oppel.
1865. Ammonites cognatus Oppel, Palaeontologische Mitteil. I, p. 285, Taf. 81, figi 3, Taf. 85, fig. 4.
1895. Ptychites cognat us Diener, the Cephalopoda of the Muschelkalk, 1. o. p. 67, PI. XVIII, figg. 5, 6.

Among Hayden’s collections from the Muschelkalk of K&g&, Bpiti, two speci­
mens of Ptychites are probably referable to this species.

Although, provided with part o f their body-chamber, they are of small size, 
attaining a diameter of only 45 mm. In the narrow umbilicus, which is bordered 
by very steep walls, and in the great thickness of the cross-section in the umbilical 
region the two examples agree with Oppel’s type-specimen of Ptychites cognatus, 
but their siphonal area is less broadly rounded.

/3. Group of Ptychites megalodisci.

3. P t y c h i t e s  S u m i t r a  Diener.
1895. Ptychites Sumitra Diener, Himalayan Foas. Palajont. Indica, ser. XV, Vol. II, Pt. 2, Cephalo­

poda of the Muschelkalk, p, 72, PI X X  VI.

This species is rather richly represented in Hayden’s and A. v. Krafft’s collec­
tions from the Muschelkalk of Spiti. Although no specimens are known to me 
equal in size to the type from the Shalshal cliff, the examples from Spiti agree with 
them entirely in their specific characters.

As has been explained in my above-quoted memoir, the features of distinction 
between Ptychites Sumitra and the Alpine Ptychites megalodiscus Beyrioh are 
rather insignificant. But as they have been noticed in all Indian examples hitherto 
examined and seem, consequently, to play the part of constant characters, they 
may fitly be regarded as features of specific value. Such characters are the rounded 
umbilical margin aud the more massive shape of the saddles in the sutural line.

All ray specimens consist of air-chambers only. The diameter of the largest 
example does not exceed 115 nun. in length.

Locality : number o f  specimens examined.—South-west of Po. (Spiti) 2, coll. 
Hayden; Kaga 1 , coll. Hayden, 1 , coll. Krafft.

4  P t y c h i t e s  S a h a d e v a  Diener.
18i>5. Ptychites Sahadcba Diener, Cephalopoda of the Muschelkalk, Palseont. Indica, ser. XV, HinoaL 

Foss. Vol. II, Pt. 2, p. 71, Pi. X XV , figs. 1,2.

Numerous specimens of this species were known to me in 1895. from Gries- 
bach’s collections from Kalapani, Byans. A  medium-sized example with elliptical 
outlines and strongly compressed volutions has been noticed in F. H. Smith’s collec­
tions from the Muschelkalk of Jolinka.



y . Group of P tych ites  M alletianus.

5. P t y c h i t e s  D u r a n d i i  nov. nom. PI. XIII, fig. 12.
1896. Ptychites nov. up. iruL ex off'. Malletianus Dicner, Copha'oooJu of the Muschelhalk, 1. c., p. 74, 

PL XVII, fig. 2.

Of this for n, which is nearly allied to P tyc h ites  M alletianus Stoliczka 
(Memoirs, Geol. Survey of India, Yol. V , Pt. 1 . p. 58, PL V, fig. 1 ), a frag­
mentary example only, from the Muschelkalk of Padam, Spifci, was known to me 
in 1895. In Hayden’s collection from Muth the species is represented by a fairly 
well preserved specimen, which justifies the introduction of a proper specific 
denomination.

T have to add but little to the description given in my above-quoted memoir. 
The umbilicus is very deep and stair-like, considerably deeper and narrower than in 
P tych ites  Malletianus. The greatest transverse diameter of the cross-section cor­
responds to the obtusely rounded umbilical edge. Eighteen broad folds are counted 
in the entire last volution.

d im en sion s.

Diameter of the shell . .
„ ,, umbilicus . . . •

Height of the y from the umbilical suture 
last, volutions f  „  „  preceding whorl

Thickness, of the *ast volution

03 mm.
24. „
20*5 „
1(3 „
3$ -

S u tu res.—Agreeing exactly with those of the type-specimen from Padam.

5. Group of P tych ites  opulent*.

6. Ptychi les Everbsti Oppel.
18G3. Ammonites JZveresti Oppel, PalceoTitologische Mitt oil. aus dem Museum d. J\gl. bayr. St&ates, I ,, 

V. 28iq Taf. 81. figs. 1, 2.
1895. P tych ites  E veverti Diener, Cephalopoda of the Muschelkalk, Paheont. Indica, se**. XV, Himdl. Foss. 

Voi. II, Pt. 2, p. 70, PL X IX , fig. 1, Pi. XX, fig*. 1, 6.

A specimen agreeing exactly with the large type from the Shalshui cliff, 
illustrated on PI. XIX of my above-quoted memoir, has been noticed in Hayden’s 
collection, from the Muschelkalk of Kaga, Spiti. It has a diameter of 150 mm. and 
is provided with, its bodv-chambcv. The number of folds in the last volution is 
eighteen. The siphonal part is sharply rounded but not acute.

P tych ites E verest*  is probably represented in the Alpine Trias by a very 
nearly allied species, which has been described in my memoir on the Cephalopoda of 
the Schiechlinghoehe near Hallstatt (Beitraege zur Geol. uud. Palseont. Oestcrreich- 
Ungarcs, etc., XIII, p. 32).



7. P t y c h it e s  c f. V ib t j r a  Diener.

1895, Ptychites Vidura Diener, Pal®onto]ogia Indica, eer. X Y , Himalayan F obs. Y oL, II , P i % Caphald* 
poda of the Muacbelkallc, p, 78, PI, XX. figa. 2^4, 5.

This species is characterised by its remarkable sculpture, consisting of strong 
and straight ribs, which alternate regularly with weaker folds. It is probably 
represented in Hayden’s collections from the Musohclkalk o f Muth, Spiti, by a 
specimen of very small size, which, in consequence of its smaller dimensions, 
shows the ornamentation less distinctly developed than the full-grown types illustra­
ted in my above-quoted memoir. Its diameter is 31 mm. in length.

e. Group of Ptychites Jlexuosi.

8 . P t y c h i t e s  M a h e n d r a  Diener.
1895. Ptychites Mahendra Diener, Cephalopoda of the Muschelkalk, Palaeont. Indies., ser, XV. Himalayan 

Fosb,  Vol. XL, P t 2, p. 80, PI. XVI, figs. 1, 2.

A  well preserved specimen from the Muschelkalk o f Muth, Spiti, colL Hayden, 
differs from the very nearly allied Ptychites flexuosus Mojs. by the same features 
as have been noticed in tbe types illustrated in m y above-quoted memoir. The only 
difference of importance between Ptychites Mahendra and Pt. jlexuosus is the 
larger size of the siphonal saddle in the sutural line o f the Indian species. Other­
wise my Himalayan form can scarcely he distinguished from the compressed variety 
of the Alpine species.

Genus: F inacocehas v. Mojsisovics.

1. PlNACOCEBAS It A J AH nOV. Sp. PI. X V I, fig. 1.

This new species o f Pinacoceras occupies a ratber isolated position among its 
congeneric forms. It recalls Pinacoceras trochoides M ojs. and P, aspidoides 
Diener in the phylloid development of its sutural elements. It agrees with the 
group of P. Metternichii v. Hauer in the presence of a comparatively wide umbili­
cus, hut in all other respects its external shape is more similar to that o f P. aspi­
doides Diener (Die Cephatopodenfauna der Sehiechlinghoehe bei Hallstatt, Beitraege 
zur Geol. and Palaeont. Oester.-Ungams, etc., X II I , p. 19, Taf. I, figs. 5, 6 ).

The figured type-specimen is characterised by narrow and high, regularly 
increasing volutions, which overlap one another very considerably, and by a screw- 
shaped umbilicus. In tbe last volution the umbilical suture deviates from the 
normal spiral but very little. The aperture being situated a short distance in front 
of the last septum, the entire shell must have reached a diameter of 2 0 0  mm. 
at least.

At the commencement of the last volution the siphonal part is more sharply 
rounded than in the vicinity of the aperture. The greatest transverse diameter



coincides with the middle of the lateral parts. The transverse section is not re­
gularly elliptical but rather lanceolate, at least in the inner volutions. In  the 
last volution a marked depression of the shell is noticed in the umbilical region of 
the lateral parts. The umbilical wall is vertical and separated from the flanks by 
a sharp edge.

The ornamentation consists of very delicate falciform ribs, which are confined 
to the posterior portion of the last whorl and are most distinctly marked in the 
vicinity of the siphonal part.

Dimensions.
Diameter of tbe shell .

,, „ „ umbilicus.
Height of the C above tbe umbilical suture 

last volution t „ „ preceding whorl.
Thickness of the last volution

143 mm.
20 „ 
70 „

Sutures.—There are only two lateral lobes present, the projection of the peri­
phery of the preceding whorl touching tbe top of the second lateral saddle in tbe 
last volution. Between the principal lateral and the deep external lobe, which 
stand at an equal level, three saddles are counted. The external adventitious saddle 
is short and simple. Tbe two following saddles are dimeroid, with higher and more 
strongly developed inner branches. The two lateral lobes terminate in sharp median 
indentations. Tbe second lateral saddle is dimeroid: so also are the auxiliary 
saddles, of which there are four The second lateral saddle and the auxiliary series 
are not separated distinctly but are linked together as closely as in tbe genus 
G fmnifes. Prom the top of the principal lateral saddle the sutures slope towards 
the umbilicus in a nearly straight line. This character is equally well developed in 
P. aspidoides and in Puddhaites Rama Dien.

In their general development the sutures exhibit the phylloid type of leaf- 
shaped denticulation of the saddles, as in Pinacoceras aspidoides. This species 
from the Alpine Muscholkalk of the Schiechlinghoehe is probably the nearest ally 
to our Indiau form, although the characters of distinction between them are very 
remarkable. The difference in the width of the umbilicus alone is sufficient to 
forbid any closer comparison. But in the generality of characters and in the ar­
rangement of the sutural line there are, indeed, several points of affinity. Pinaco- 
ceras aspidoides has, it is true, three main lobes and two adventitious saddles, but 
these differences are of secondary importance only. Prom the groups of P. Met- 
ternichii and P. imperatar our species is distinguished both by the more robust 
development of its sutures, without complicated ramifications, and by the small 
number of adventitious elements.

Locality ; number o f specimens examined.— K&gd, Spiti, 1, coll. Hayden.

2 . P inacoceras L oo m isii nov. sp. PI. X V II, figs. 1 , 2, 3.

There is a very remarkable case of convergence between this species and 
Pnddhaites Rama Dienei, In the Musclielkalk of Jolinka, Byans, a species of



flat, high-mouthed Pinacoeeratinee with a sharp external edge and with narrow 
umbilici, is rather richly represented. A 9 its sutural line acquires adventitious 
elements at very early stages of growth, it must be grouped with the genus Pina- 
coceras v. Mojsisovics.

It  is not easy to separate full-grown examples of Pinaeoceras Loomisii from 
Buddhaites It mm. Both species a gree in their dim ensions, in the character of 
involution, shape and sculpture. P. Loomisii occasionally, though not constantly, 
develops falciform ribs arranged along a spiral line, which gradually passes from 
the middle part into the upper portion of the sides. This is the same pattern of 
ornamentation as has been described in Buddhaites Barn a and in Gymnites Jolllyanus 
Oppel. The umbilicus is a little narrower than in B. Rama, but this difference 
is only of minor importance.

The ontogeny of our species affords some characters of distinction from Bud­
dhaites Rama. The inner volutions are provided with a sharp siphonal edge at 
earlier stages of growth, and the umbilicus is not wide and shallow, but narrow as 
in old age. It only needs a comparison of the two examples illustrated in fig. 3 of 
the present memoir and in PL X IV , lig. 2 of my description of the Cephalopoda 
of the Himalayan Muschelkalk (Yol. II, Pt. 2) to see this remarkable difference. 
In the specimen of Buddhaites Rama, the inner nucleus is provided with an umbi­
licus, attaining a width of 4 ’5 mm. and corresponding to a height of the volution 
of 1 1  mm., whereas in the example of Pinaeoceras Loomisii the umbilicus is almost 
completely closed. This difference in tlm character of their umbilici sufficiently 
proves a different ontogeny in both species. Another character of ontogenic 
difference is the very early development of a sharpened siphonal edge in Pinaco- 
oeras Loomisii, whereas inner nuclei of Buddhaites Rama are provided with a 
rounded siphonal part.

Dimensions.
Diameter of the sholl

,, „ uuil.il'ciis .
Height of the f  above the umbilical auture 

last volution C „ „ preceding whorl
Thidmeas of the laBt- voltr.icm

102 mm.
4 »>

50
36
14

99

99

*9

Sutures.— The sutures of this species agree almost exactly with those of large 
examples of Buddhaites Rama. A  very large and bipartite adventitious saddle is 
present. The primary external saddle is also bipartite and more distinctly so than 
in Z>. Rama,. But in this detail I can find the only remarkable difference between 
the sutures of the two species. In its ontogeny, however, Pinaeoceras Loomisii is 
distinguished by the very early development of adventitious elements. In the 
specimen of Buddhaites Rama illustrated on PL XIV , fig. 2 of my above-quoted 
memoir, the outer branch of the siphonal saddle has not yet reached the character 
of a proper adventitious saddle corresponding to a diameter of the shell of 80 mm. 
In the smallest example of P. Loomisii (fig. 3) the individualisation of the adven­
titious saddle is quite distinctly developed and corresponds to a diameter of the 
shell of only 40 mm.



Locality : number o f  specimens examined.— Jolinka (Byans) 9, col). Smith.
Remarks.— In my opinion the similarity of Buddhaites Rama to Pinacoceras 

lioomisii in all its important characters ought not to be considered as due to con­
vergence but tend:; to prove the phylogenetic relationship of the two forms. As has 
been noticed by E. v. Mojsisovics, a second genus of Pinacoceratince with adven­
titious saddles, viz., Placites, stands in close phylogenetic relationship to Qymnites 
subclausus v. llauer. There is some probability of Gymnites being one of the roots 
of Pinacoceras and its allies.

I ) . — A k c e s t o i d b a .

Genus: A r c e s t e s  Sness.

Sub-genus: P ro a r c e s t e s  Mojs.

P r o a r c e s t e s  sp. ind. ez. aff. B r a i x a k t e i  Mojs. PL X V I, fig. 4.
1899. Proarcestes sp. inti. ex aff. P. Braniantci A. ▼, Krafft, General Report, Oeol. Surrey of India, tor 

1&0S'1)9, p. 16.

This is an inner nucleus with thick, globose volutions, and with three faintly 
developed varices, appearing as shallow furrows on the cast.

In  the sutures, which are only partially accessible to observation, the siphonal 
lobe is remarkable for its very deep position, thus excluding any identification with 
Proarcestes Balfour* Oppel.

Locality: number o f specimens examined.— North-north-west of KrfgA 1 , coll. 
Hayden.

Genus: J o a n n i t e s  v . Mojsisovics.

J o a n  k i t e s  cf. p r o a v u s  Diencr. Pi. X V , fig. 5, PL X V II, fig. 5.
1899. Joannifat off* tHjRssu* (Ilaaer) A. v. Kr&ffb.i General Report, GeoL Bnrv, of India, for 1898-99,

p. 18.
1900. Joamites proavus Dienet, Die Triadiache Cephnlopodenfnuna der Schieohlinpboehe bei Hallatatt,

Reitreg* ?.ur Geol. imrl 1’alreont. Oenterr.-Un gams, etc., X l l l ,  p. 13, Taf. I, figs. 1, 2.

A. v. Krafit was perfectly right in comparing this species to Joannites 
diffissus v. Hauer (Sitzgsber. kais. Akad. d. W bs. X L I, p. 144, Taf. IV , fig. 11-38) 
from the carnic stage of the Alpine Trias. It  is this remarkable group of 
Joannites to which it undoubtedly belongs.

The larger specimen illustrated is the inner nucleus of an ammonite which in 
itfl dimensions and in all its external characters bore the greatest resemblance to 
Joannites proavus from the Musclielkalk of the Sehiechlinghoehe. Unfortunately 
I  have not succeeded in scaling off the last volution, without destroying it. Thus 
the inner nucleus with its air-chambers only remains. The most characteristic 
features of the group of Joannites diffistnts, namely, the two constrictions standing



exactly opposite each other, are less distinctly seen in the present nucleus than in 
my Alpine type of Joannites proaims, because one of them is situated very close to 
the aperture and the other coincides with a portion of the shell which has been 
broken off.

In the smaller specimens, however, the inner nucleus is provided with very 
deep constrictions. As in Joannites diffissus, the constrictions are most strongly de­
veloped in examples of medium size. As in my type-specimen of J. proamts, the 
constriction is followed by a distinct inflation of the shell, resulting in a consider­
able difference of thickness of the cross-section on either side of the constriction.

The shell is strongly globose and provided with a very narrow umbilicus. The 
inflation of the specimen illustrated on PI. XVII, fig. 5, is considerably inferior to 
that in the larger type and also in the remaining examples. But this character 
being sub ject to a great variability in many species of Arcestoidea, I  do not consider 
the difference to be of specific importance.

Dimensions.
Diameter of the shell. • * 4 0  mm,

„ „ „ umbilicus . • 8*6 „
Height of the last volution . . 21 „
Thickness „ „ „ , 38 „

Sutures.— Of the sutural line four lobes and three saddles are accessible to 
observation. They are arranged along a line, which is only very slightly curved 
forward, considerably less so than in Joanmtes diffissus. The siphonal lobe is the 
deepest and is divided by a high and richly serrated median prominence. The saddles 
exhibit a dimeroid shape, as in typical species of Joanmtes. The principal lateral 
lobe is divided at its base by a large indentation, giving it a bifid termination, as in 
J. diffissus, but the second lateral and first auxiliary lobes each terminate in a single 
median point.

Locality: number o f specimens examined.— North-north-west o f K dgi 4,' coll. 
Hayden.

Joannites sp. ind. PI. X IV , fig. 5.

An inner nucleus of Joannites from the same locality differs from the group of 
J. diffissus Hauer by the absence of any distinct constrictions or varices. The 
siphonal part is broadly rounded. The cast is entirely smooth and provided with a 
very narrow umbilicus.

The sutures exhibit a serial arrangement, with dimeroid saddles, as in typical
species of Joannites.

There is no Alpine species of the genus known to me to which the present one 
might be compared.

SUMMARY.

Although only a short period has elapsed since the publication of the results of 
the Himalayan expedition in 1892, in which Griesbach, Middlemiss and myself



took part, a great amount of new material has been obtained during the last few 
years. The geological survey of the sedimentary belt of the Himalayas has been 
resumed and large areas have been re-examined in greater detail, which formerly 
had been known only more or less superficially. The examination of the rich col­
lections from the Muschelkalk obtained by Hayden, A. von Krafft, Smith and 
La Touche, along with their observations in the field, has led to many new and 
important results.

The Muschelkalk of the Shalshal cliff, the only section in the Himalayas which 
in 1892 was known in any detail, had been subdivided by C. L. Griesbach (Memoirs, 
Geological Survey of India, X X III , p. 143), as follows :—

Bed 122. Very hard, grey, concretionary limestone in massive beds, vith subordinate partings of
dark sbales containing many fossils . • • . . • . • . 50 ft.

Bed 121. Earthy, gre}7 limestones, sbales near base, yielding in large numbers Rhynchonella
semiplecta vcvr. [UK. Griesbachi Bittn.) and Rhynehonella. Salteriana (JZetzia 
himaica Bittn.) . . . . . . . . .  3 ft.

Bed 121 was looked upon by Griesbach as a lower division and bed 122 as
the main mass or upper division of the Muschelkalk {ibid, pp. 70-72). I  accep­
ted Griesbach’s view in distinguishing a thin, lower division with Brachiopoda and 
a thick upper division with Cephalopoda in the Muschelkalk of the Shalshal cliff. 
The lower division, corresponding with bed 121 in Griesbach’s section, was named 
“  Zone of Sibiritea Prahlada ”  and was said to contain the following species 
of Brachiopoda1:—

Rhynehonella Griesbachi Bittn.
Spirigera nov. sp.
Spiriferina Stracheyi Salt.
Retzia nov. sp.

Subsequently Bittner showed that two different faunas had been included 
in this list, and expressed his doubts that both should occur in the same horizon, 
viz., in the thin bed 121, together with Sibiritea Prahlada.*

Those two faunas, distinguished for the first time by Bittner in 1899, are:
1. The fauna with Rhynehonella Griesbachi, containing, besides this species, 

Betzia himaica and Not'ella Kingi.
2. The fauna with Spiriferina Stracheyi, containing the following species of 

Brachiopoda:—

Rhynehonella Dieneri Bittn.
„  mutabilis Stol.

Spiriferina Stracheyi Salt.
Spirigera Sloiiezkai Bittn.
Dielasma Himalayanum Bittn.

Diener: Ergebnisse einer geologischen Expedition in den Central-Himalaya von Johar, Hundes uud Pain- 
khanda, Denkschr. kaia Akad. d. Wiss., Wien, L X II, 1895, p. 571.

2 Jahrb. &  K* Geol. Reichaanst., 1899, p. 692.



In 1899 A. v. Krafft, while studying the sections near Lilang in Spiti, 
discovered a brachiopod-bearing horizon in the Muschelkalk, which yielded large 
numbers of the following form s:—

Spiriferina Stracheyi Salt.
Spirigera Stoliczkai Bittn.
Rhynchonella mutabilis Stol.
Riel as via Himalayanum. Bittn.

But he searched in vain for Rhynchonella Griesbachi and consequently 
confirmed Bittner’s doubts as to the association of the two faunas quoted above. 1

In the following year A. v. Krafft had an opportunity of studying the 
Shalshal cliff and Bambanag sections in detail and was enabled to arrive at It 
definite conclusion on this question. He found that there were indeed two 
different Brachiopod-bearing horizons, viz., that of Spiriferina Siracheyi above, 
and that of Rhynchonella Griesbachi below, a compact mass of nodular limestone' 
very poor in fossils. As had been stated by Griesbach, he found the layer 
with Rhynchonella Griesbachi, three feet in thickness, immediately above the 
topmost beds of the Lower Trias (Hedenstrcemia beds, Subrobustus beds ahtea), 
but at the same time convinced himself, that the large Brachiopoda, characterising 
the Spiriferina Stracheyi beds in Spiti, were not represented in this layer 
The bed with Rhynchonella Griesbachi he found overlaid by a nodular limestone* 
of considerable thickness, above which he discovered a bed with the rich fauna 
of Spiriferina Stracheyi. A  few inches below this narrow hand of shaly limestone 
with Spiriferina Stracheyi a bed of hard, grey limestone was traced throughout 
Bashahr, Spiti and Kumaon, containing numerous Cephalopoda, among them 
Ceratites subrobustus (.Eeyserlingites Bieneri Mojs.) and several species identical 
with forms described by myself from the “  Middlemiss crag”  of the, Chitichun area 
in Tibet.

In 1901 H . Hayden succeeded in finding the layer with Rhynchonella 
Griesbachi at the base of the nodular limestone in the sections of Spiti, in the 
exact position in which it had been found by A. v. Krafft in the Shalshal and 
Bambanag cliffs. In Spiti, however, it is poorly developed and “ fossils are 
scaroe, and it had, consequently, been previously overlooked . ” 8

Thus there is an almost perfect identity in the development of the Musehelkalk 
sections in Spiti, Johar and Fainkhanda, as will he seen from a comparison of the 
near Lilang in Spiti and of the Bambanag cliff in Kumaon.3’

Lilang.
4. Upper Muschelkalk with many 

Cephalopoda . . 2 2  ft.
3f. Grey limestone with Ceratites 

Havana . . . 1 6  ins.

Bambanag Cliff.
Upper Muschelkalk 20 ft.

Si. Shales with concretions con­
taining 8 p. Stracheyi 2 f t

1 General Report, Geol. Surrey of India for 1S99-1900, p. 202.
*-H. Hayden.- The Geology of Spiti. Mem. Geol Surr. of India, Vol. XXXVI, Pt. 1, p. 69. 
* Left among Dr. A. v. Krafft’s notes aecompanying his oolleotions.



3e. Grey concretionary lime­
stone . 6 ins.

3d. Horizon of Spiri/erina 
Strachegi . 4 ins.

3e. Grey limestone . . 8 „
3b. Hard, grey limestone with the 

fauna of Ceratites snbrobustns 
(KeyseHiugitet Dieneri) 4- ins.

3a. Thin layers of grey limestone 
and shale . 3 ft.

2. Nodular limestone
f  Upper 

J lower
1  o
L

division : 80 ft. 
division with 

'cratiies sp., Tirolites 
sp. . 30 ft.

1 Bed with Rh. Griesbachi 3 ft.

3h. Dark grey limestone with 
Sp. Strachegi, Spirigera 
Stoliczkai . . X ft.

3g\ Black shales 5 ins.
or. Dark grey limestone with 

Spiri/erina Sifacheyi, Ceratites 
snbrobustusj 
div. sp.

8e. Black shales
3d. Limestone as 3f
3c. Black shales
8b. Limestone as 

M o n ophyl lites sp.
Blâ k shales with 

subrobustus
2. Nodular limestone about 50 ft.

o ms. 
2 
7

»
a

3h
° >y 
with 

. 6 ius,
Ceratites 

6 ins.

1 Earthy limestone with 
Rh,. Gricshachi 3 ft.

At the Shalshal cliff A . r. Krafft observed the following subdivisions in the 
Muschelkalk, in descending order:—

4. Upper Muschelkalk very rich in Cephalopoda.
3b. Thin beds of limestone with the fauna Spiriferina Straoheyi and 

Monophyllites sp.
3a. Limestone with Ceratites subrobustus (Keyserlingites Dieneri).
2. Nodular limestone (unfossiliferous).
1 . Earthy limestone with Rhynchonelia Griesbachi ar.d Jietsia himaica.
The section of the Bambanag cliff clearly shows that there is no definite 

boundary between the beds containing braehiopods and those containing 
ammonites. As we pass upwards in the section from the top ot the uodular lime­
stone (2 ), tbe ammonites are gradually replaced by braehiopods. The whole 
series betweeu the nodular limestone (2) and the upper Muschelkalk (4) with 
its rich fauna described in Vol. II, Pt. 2  of the Palmontologia Indica (ser. X V ) 
will therefore best be united in one group (3 ), but it must be understood, that 
the Cephalopoda■ prevail in the lower part of this group and the Brachiopoda in the 
upper. 1

Beds 3 and 1  certainly belong to the stage of the Alpine Muschelkalk (anisic 
stage). The age of the nodular limestone (2 ) and of the bed with Rhynchonelia 
Griesbachi is looked upon as doubtful by Hayden and A. v. Krafft. Prom two

1 Compiled from unpublished notes left by the late Dr. A. v. Krafft.



horizons— one o f them six inches above the top o f the bed with Rhynchonella 
Griesbachi, the other about SO feet above it. in the middle of the nodular limestone 
— several fragments of ammonites were found by Hayden in the Spiti sections in 
1901. One o f them was considered by A. v. Krafft to be a species o f Ceratites 
identical with a form  previously obtained from the Hedenstrcemia beds of Muth, 
the second, species was identified with Tirolites injucundus Krafft (Manuscript) 
from the same locality. On the strength of these discoveries the boundary line 
between the lower Trias and the Muschelkalk is drawn by Hayden and A. v. Krafft 
at or above the middle of the nodular limestone ( 2 ). The horizon o f Rhynchonella 
Griesbachi is consequently included in the lower Trias. 1

No description nor illustration of the two ammonites collected in the nodular 
limestone by Hayden having been published, the question cannot be considered as 
beyond dispute.

The only ammonite recorded by myself from the beds with Rhynchonella 
Griesbachi is Sibirites Prahlada. The specimen, to which this specific name 
was assigned, had been, chiselled out from the rocks in situ and in a section of the 
Shalshal cliff not locally identical with the section where the large species, of the 
zone of Spiriferma Stracheyi had been found. In Spiti Sibirites Prahlada was 
collected by Hayden and A. v. Krafft in the Cephalopod-b earing horizon imme­
diately below the layer of Spii'iferina Stracheyi. It is, therefore, probable that this 
species ranges from the beds with Rhynchonella Griesbachi into a stage of undoubted 
Muschelkalk age. The name “  zone of Sibirites Prahlada ,”  which has been 
applied by myself to the beds with Rhynchonella Griesbachi, must be discarded, 
Sibirites Prahlada being a fossil of the rarest occurrence in those beds and hairing
its main laver in division 3 of the Muschelkalk.*

1  must draw the reader’s attention to the fact, that by including the nodular 
limestone (2) in the Muschelkalk, the similarity of this group with the Alpine 
Muschelkalk becomes most striking. The brachiopod-bearing beds with Spiriferma 
Stracheyi and the underlying layer of Rcyserlinyitcs Dieneri might be compared to 
the Binodoms /one of the Eastern Alps, which lies proportionately high in the mass 
of the Alpine Muschelkalk. A representative of the thick unfossiliferous main 
maSvS of the Alpine Muschelkalk must, consequently besought for in the nodular 
limestone with the layer of Rhynchonella Griesbachi at its base.

In the absence of move convincing evidence I prefer, however, to leave the 
age of the nodular limestone and of the beds with Rhynchonella Griesbachi an open 
question.

Leaving aside ihe beds with Rhynchonella Griesbachi (group 1 ) and the. 
nodular limestone (2 ) with its few and poorly preserved fossil contents, the 
Muschelkalk of S jill, Johan and Painkhanda falls naturally into two subdivisions, 
(3) and (4.) To the lower subdivision the Ceplialopod horizon with Reyserlingites 
Dieneri and the Brachiopod horizon with Spiriferbna Stracheyi belong, 't hey do * 
not constitute two separate and distinct horizons, but, as is evident from A. v.

1 Hayden, Geology of Spiti, 1. <3* p. 67.



Krafft’s researches, one stratigraphica] horizon only, in the lower part of which 
Cephalopoda predominate ancl in the upper Brachiopoda.

In the present memoir the following fossils have been described from the 
lower subdivision (3; of the Muschelkalk of Spiti, Painkhanda and Johar:—

B r a c h i o p o d a .

Spiriferina Stracheyi Stol.
Spirigera Stoliczkai Bittn.
Dielasma himalayunum Bittn.
Rhynckonella mutabilis Stol.

„ Dieneri Bittn.

L a m e l l i b b  a n  c h i  a t  a .

Pleurophorns sp, ind.

N a t j t i l o i d e a .

Orthoceras cf. wvltilabiatum Hauer. (Shalshal cliff.)
„ cf. campanile Mojs. (Bambanag and Shalshal cliffs.)

A m m o n o i d e a .

Ceratites (Hollanditrs) Yyasa Dien. (Gyundi R.)
„  {Florianites) cf. Kama Dien. (Gyundi R.)
„ {Keyserlingites) Dieneri Mojs. (Shalshal and Bambanag cliffs;

Lilang.)
„  Pahari Dien. (Lilang.)
n » Pagoda Dien. (Po.)
>i 3, sp. ajfBungei Mojs. (Lilang.)
33 33 sp. ind. (Lilang.)

Japonites cf. TJgra Dien. (Lilang.)
Stackeites Webbianns Dien. (Lilang.)
Dalmatites Ropini Dien. (Lilang; Bambanag.) 
bibirites Prahlada Dien. (Lilang.)
Gymnites depauperatus Dien. (Lilang.)

„ sp. ind. ajf. Sankara Dien. (Lilang ; Gyundi R.)
,? sp. ind. (Lilang ; Gyundi It.; Bambanag.)

Monophyllites Kingi Dien. (Lilang ; Bambanag.)
33 Haro Dien. (Lilang; Bambanag; Shalshal cliff.)
„  C o n f ucii Dien. (Lilang.)

cf. Pradyumna Dien. (Lilang.)

The most characteristic group of ammonites in this fauna is the group of 
Ceratite8 subrobnsti (Keyserlingites).

When describing my type-specimen of Ceratite8 subrobustns ( =  Keyser- 
Imgites Dieneri) from the Shalshal cliff, I stated this specimen to have been 
derived from the topmost layer of the lower Trias, in which Flemingites Rohilla is 
not rare. Hayden and A  v. Krafffc have obtained a considerable number of species



of Keyserlingites (among them AT, Dieneri) from the lower Muschelkalk of Spiti, 
Johar and Painkhanda, but not a single specimen from the lower Trias. W e 
are therefore undoubtedly justified in claiming Kevserlingites as a sub-genus of 
lower Muschelkalk age in the Himalayas.

In the face of such convincing evidence I cannot help expressing a doubt as 
to my own type-specimen having* beeu collected m situ. I have, most probably, 
been mistaken in considering the block, from which it had been chiselled out, to be 
in situ, whereas it was in reality detached from the main mass o f the Muschelkalk 
towering above. 1

As lias been explained in my description, the Him&layan types of Keyser- 
lingites arc not identical with those from Siberia, their mode of development 
shovi'ing remarkable differences. The stratigraphical position of the Indian K ey sen 
Ungites Dieneri does not consequently afford any clue as to the age of the Triassic 
beds of Siberia containing Keyserlingiies snbrobustus and its allies.

On the other hand the examination of A . v. Krafft’s materials from Lilang and 
from the Bambanag cliff has fully confirmed his correlation of the fauna of the 
lower IV1 uschelkalk in the main belt of Triassic sediments in the Himalayas with the 
fauna of the “  JVliddlemiss orag”  near Chitichun in Tibet. Floriamles Kama, 
Japonites XJgra and four species of Monophyllites are identical. This evidence is of 
no small importance, the lower Muschelkalk age of the isolated Middlemiss crag 
having been decided by its fossil contents only. Thus the views expressed by A. v. 
Krafft as to the character o f the fauna of the lower Muschelkalk in bis preliminary 
report on the Mesozoic rocks of Spiti2 have been proved to be almost entirely correct.

Another fact of interest is the discovery o f two genera, which are hitherto in 
Europe known only from the lower Trias, Staaheites and DalmatUes. The species 
representing the latter genus has been described by A. v. Krafft as “ a newr type of 
Bung antes > distinguished by very indistinct marginal edges.”

The overwhelming majority of the Cephalopoda described and illustrated in my 
memoir (Yol, II, Pt. 2 ) belong to  the upper division of the Muschelkalk, which is 
a homotaxial equivalent of the zone of Ceratites trinodoms of the Alpine Trias. 
Ceratites (Hollandiies) Nalikanta, JELottandites Srikanta and Kollandites Narada— 
attributed formerly to the genera Meekooeras and JProptychites—are of doubtful 
position, since it is uncertain, whether they belong to the upper Muschelkalk 
only, or range into group 3  of the lower Muschelkalk o f the Bambanag section. 
Lobites Oldhamiams Stol. is also of uncertain position and perhaps an upper 
Triassic species, no example beyond Stoliczka’s type-specimen having as yet been

1 According to a Setter from A* v- Krafft the mode of preservation of the specimens yields do clue* The matrix 
of my tjpe-specimou is perhaps a little darker than that of specimens from the lower Trias, but it is impossible to 
draw any decisive condition from this.

In my memoir on the Cephalopoda of the Muschelkalk a species of Keyserlingite* has been described as Ctratitu 
nw. Mp.aff. subrobusto and referred to the fsntia of the upper Muschelkalk. It cannot be ascertained whether this 
species actually belongs to the upper M xisohelkalk, that is to say, to those beds, which overlie group S of the lower 
Muschelkalk, or to the horizon of Spiriferina JStrackeyi.

* General iieport for 1899*1900, p. 205*
* Ergebni&se einer Geologisclien Expedition in den Central-Himalaya, etc., JL c„ p« 562.



collected. On- the other hand the occurrence of Iaculites Hanerinus Stol. in the 
upper Muschelkalk of Spiti, a fact regarded as doubtful by E. v, Mojsisovics and 
myself, was definitely proved, a considerable number of specimens having been 
collected in the upper Muschelkalk of Spiti by Hayden.

Since my researches were carried out, the fauna of the upper Muschelkalk bas 
been largely augmented by collections brought from Spiti in 1898 and 1899 by 
Hayden and A. v. Krafft. The species of Cephalopoda will be found in the follow­
ing list:—

Orthoceras Spitiensc Dien. 
Mojsvaroceras Kagce Dien.

„ sp. ind. nff. Kaga.

Thuringionautilus sp. ind. 
Germanonautilus cf\ salinarina Mojs. 
Syringonaniilus Spiliensis Stol. 
Grypoceras GrieslacJii Dien. 
Paranautilus Bnllockii Dien.

„  sp. ind.
Ceralites Thuilleri Oppel.

„ trinodosus Mojs.
„ sp. ind. ajf\ AbicTii Mojs.
„  cf. Kamadeva Dien.

Ceratites superbif ormis Dien.
„ itunats Oppel.
,, Devasena Dien.
,, Padtna Dien.

Ceralites [Hollandifes) Foiti Oppel*
„ „ Havana Dien.
„ „  Airavata Dien.
„ „  Visvaharma Dien.
„ „ Dun gar a Dien.
„ „ Ilidimba Dien,
„ ,, idoorei Dien.
„ „ Vyasa Dien.
„ „ CecUii Dien.

Ceralites (Salteriies) Oberhummeri Dien.
„  (Haydenites) Hatsehehii Dien.

Beyrichites Khanikoffi Oppei.
„ Kesava Dien.
„ proxitnvs Oppel.

Cuccoceras Yoga Dien.
Japonites c f  D ie fieri Mart.
Protrackyceras Cautleyi Dien.

„ c f  longobardicum Mojs.
Jsculites Hauerinus Stol.
Acrochordiceras c f  Carolina Mojs.

„ Balarama Dien.
sp. ind. off, pustcrico Mojs.



Monophytt'ite* spharophi/llus Hanev. 
Sluria Sansovinii Mojs.
Pinacoccras licjah Dien.
Jhtddhaite* Hama Dien,
Ggmnitcs J  oily aims Opp.

incultut Beyr.
,, ef\ Bumkoldti Mojs.

Man diva Dien. 
u K ir at a Dira.

Sankara Dien*
„  sp. ind. aff, Sankara,

M reliaiosns Dien.
7i sp. ind. ajf. reUaioso•
„  sp. ind. aff. subclauso Haue?*

Anagymnites c f  \ acitfus Hauer.
„  Tarrcnsii Dien,

Pi lie kites rugi/er Opp.
c{\ cognat as Opp.

>f Sumit ra Dien.
,,, Uum udii Dien.
„  EveresU Dien.
„ cf* Vi dura Dien.

Makendru Dien.
Joan nitre c/\ proavus Dien. 

sp. itt<L
Proarcestes sp. ind. affr Sraxtantei Moj&

In  comparison with this long list the number of additions to the fauna o f the 
upper Muschelkalk in the Niti area (Shalshal and Bambanag cliffs) is rather small. 
They include seven species of Cephalopoda altogether, namely :

sp  ind. t.jf. cratscsesm Ai'th,
Cem tites Bogie a^vs Dien.

, ^l!aiducite»\ iy. ind. off. plaiiilo.teraie Han.
,, (Uoilanditex) V u n ^ ra  Dien.
}, „  M oorei Dien.
„  „  Cecilii Dien.

Ju'-norites vicefico!-- Dien.

The faunistic differences between the Spiti and Niti areas, which had appeared 
considerable before those new collections were made, have now proved to be much 
loss important. The number of speoies peculiar to one of those two areas is 
comparatively small and wul probably be reduced still more considerably by future 
researches. There is indeed a very close resemblance between the Jluschelkalk 
faunas of-both districts.

Numerically the Ceretites play the most important part in the Himalayan 
upper Muschelkalk, being represented by ten sub-genera and 41 species, while the 
genera 3?tyckites, Gym/iites and Beyrichites are ako remarkably rich in forms. 
The number of species indicating very close faunistic relations with the Alpine



Muschelkalk has also increased considerably. In 1905 three species common to 
the Alpine and Himalayan Muschelkalk were known to m e ;

Orthoceras campanile Mojs.
Slaria Sansovinii Mojs.
Pfi/areestcs B a lfovri Opp.

To this list must be added G erme.nonautilus cf. salinarim Mojs., Ceratites 
trinodoms Mojs., which is connected with C. Thtiilleri Oppel by intermediate 
forms, a species of Japonites, which is perhaps identical with 3. Dieneri Mart., 
a species of Joamtites, referable probably to J. proavus Dien. from the Schiechling- 
hoehe near Hallstatt, Acrochordiceras c f  Carolina Mojs., Monophyllites sphcero- 
phyllus Haner, Gymnites incultus Beyr., Gymnites c f  Humboldt* Mojs. 
Anagymnites cf. acutus Hauer,

This faunistic affinity is corroborated by the presence of three identical 
species of Brachiopoda, all of them representing very common and widespread 
types of the Alpine .Muschelkalk, vis. :—

Ccemtkyris vulgaris Schloth.
Mentzelia M entselti Dunk.
Spiriferiaa KoevetkalUeniii Suess.

On the other hand the affinities to the Triassic farm® of the Arctic-Pacific 
region have been proved to be less close than had been anticipated in 1895. 
They are chiefly indicated by the occurrence of Beyrickites qffinis Mojs., a 
Siberian species, in the upper Muschelkalk of the Shalshal cliff. The affinity of the 
Indian sub-genus Bollandites to the group o f Ceratites polaris is considered 
doubtful by Philippi. There is a close relationship between the Indian Btyehites 
of the group of rvgiferi and the congeneric forms from Spitzbergen. The Indian 
species of JaponMes are less nearly allied to Japonites planiplicatus Mojs. from 
Japan than to the European types o f this genus recently discovered in the Trias o f 
the South-Eastern Alps.

Eight genera or sub-genera appear in Hayden’s and A. v. Krafft's recent 
collections, which had as yet not been noticed in the upper Muschelkalk of the 
Himalayas. They are as follows :

Monophyllites Mojs.
Pinacoeeras Mojs.
Joannites Mojs.
Cueeoceras Dien.
Balilucite.i Dien.
Lfaydenites Dien.
Salterites Dien.
Jna norites Dien.

With the exception of the three last-mentioned sub-genera of Ceratites and 
of Ananorites they are represented by species exhibiting a near affinity to well- 
known types o f the Alpine Muschelkalk.



The number of fanp.istio elements peculiar to the Indian Triassie province, has 
not been altered considerably by my recent studies. To these elements belong the 
group of Ptyehites Oerardi Blfd. and Pt. Malletianm Stol., the genera Buddha- 
ites and Sm ithoceras, the sub-genera Pseudodanubites, Raydenites, Salter ties, and 
the majority of the Oeratites cireumplicati included in the d ub-genus Hollandite.

Among Hayden’ s collections from Spiti several forms were recognised by 
A . v. Krafft as bearing a close resemblance to Iadinic types, and it was accordingly 
suggested that the upper Muschelkalk included the Iadinic stage, at that time 
unknown from any part of the central Himalayas. Later researches made by 
A . v. Krafft and Hayden have proved the Iadinic stage to be well represented in 
Spiti. True passage-beds between the upper Muschelkalk and the Daonella shales, 
with Daonella Lommeli, of Iadinic age have been discovered by Hayden in nearly 
all the Spiti sections (1. c. p. 75). The assertion that Iadinic types occur already 
in the true Muschelkalk, might be supported by the presence of two forms of 
decidedly Iadinic character, Protrachyceraa Cautleyi Lien, and Protrachyceras 
cf. longobardicum Mojs. But their occurrence in the main mass of the upper 
Muschelkalk (group 4) is not beyond doubt, and it is more probable that they were 
collected in the younger passage-beds, in which Iadinic and Muschelkalk types are 
associated. Unfortunately the mode of preservation of the specimens yields no 
clue.

A. v. Krafft was the first to draw attention to the uniform development of 
the Muschelkalk in Spiti, Garhwal and Kumaon, a uniformity, which goes so far, 
that almost every single bed found in the one area can be recognised in the other. 
It seems, however, that this uniformity does not extend into eastern .Tohar. 
According to the short notes left by the late A. v. Krafft, from which the following 
extracts have been made, in Byans, near the boundary of Nepal, the Muschelkalk is 
developed as a light grey limestone, without any trace of shaly partings. In his 
sketch of the Triassie series of Byans published in my description of the fauna of the 
Tropites limestone, A. v. Krafft states that the chocolate limestone o f the lower Trias 
is overlain by a massive limestone about 250 feet in thickness, the topmost beds 
o f which Contain the rich fauna with Tropifes described in Pt. 1 o f the present 
volume. About 50 feet above the top of the chocolate limestone Cephalopoda of 
the upper Muschelkalk occur, underlain by a bed with Brachiopoda of lower. 
Muschelkalk age. The limestones are pure, of a light grey colour, rather different 
from the dark limestone of the Muschelkalk in the north-western districts, and the 
shaly bands so common there are entirely absent iD Byans. Owing to great distur­
bances in the rocks nearly everywhere, all the Cephalopoda are greatly deformed 
and elliptical in outline. Nothing definite can be .said as to the thickness of the 
Muschelkalk, as no lithological demarcation is seen in the mass of limestone either 
below or above the fossiliferous beds.

Both the existence of the beds with Bhynchonella Oriesbachi (group 1), of the 
lower Muschelkalk with Spiri/erina Stracheyi (3) and of the upper Muschelkalk
(4) have been proved by fossils.



In  1895 I  was able to prove tbe existence o f tbe upper Muschelk^Jk in Byana 
by tbe examination o f fossils collected by 0. L. Griesbacb near Kalapani The- 
following species o f Cephalopoda were known to m e ;—

Grypoceras Griesbachi Dien.
Ceratites Kuvera Dien,
Bnddkaites 1lama Dien.
Ptychites Saha dev a Dien.

Of these four species Grypoeeras Griesbachi has been recently collected in 
the upper Muschelkalk of Kdgd, Spiti, by Hayden. Buddhailes Mama is an im­
portant leading fossil o f the Muschelkalk of Painkhanda. The two remaining 
species are nearly allied to types of Muschelkalk age.

Smith and A. V. Krafft have been able to add to this list o f Cephalopoda a. 
considerable number of species, which were collected chiefly near Jolinka, in the  ̂
Kutiyarigti valley. The following species have been determined

Jtractites Smithii Dien.
Orthocera* cf. campanile Moja.
Plenronautiln* sp. ind. ajf, ornato Han.

„ sp. ind. aff. Rollieri Arth.
Mojsvaroeeras sp. ind. aff, Morloti Mojs.

„  nivteola Dien.
Cevaiites Tkmlleri Oppel.

„  Kuvera Dien.
Ceratites {Philippines) Jolinhanns Dien. 

j, (Hollandites) Vi/asn Dien.
,, ,, Roxburghii Dien.
„  (Peripleurocyclits) Smit/nanus Dien.

Smilhoeei'as Drttmmondi Dien.
Sogeceras sp. ind.
Buddhailes llama Dien.
BnkowsMites Colvini Dien.
Pinacoceras Loo misii Dien.
Gymnites Jollyanus Oppel 

„  Kir at a Dien,
„  Sankara Dien'.

Ptychites Sahadeva Dien.

This fauna decidedly shows the character o f the upper Muschelkalk, but is 
remarkable for the admixture of several types which have not as yet been found 
in any Him&layan district outside Byans. The new genus Bukowskwtes and the 
sub-genera Philippites and Feripleurocycltis of the Indian group o f Ceratites 
eircumplicaU are among them.

Fossils o f the lower Muschelkalk in this area were also first discovered by
C. L. Griesbacb. A specimen o f Bielasma himalayanum from his collections from, 
the Kuti river was described by Bittner in Yol. I l l  of this series (1. c. p. 27).



Smith found the horizon of Spirife>'ina Stracheyi (3) in the seotions o f Kala- 
pani and Jolinka, where it contains:—

Spiri/erino S/ftichcyi Salt.
Sjui if/ertr Siolieskai Bittn.
Jj/rl./SMu luMuhii/anuiu  Bittn.

That the bed with TUiynchonella Gries'iachi o f disputed age is not absent in 
Byans, has boon provod by  the presence of numerous examples of this characteristic 
species in. Smith’s collections from Kalapani. The matrix is tho same light grey 
limestone, of which the fossils from the bed .of Spiriferim Stracheyi are composed, 
and differs strongly from the chocolate limestone of the lower Trias. From the 
same locality to o spicimcns of Rhynchonella trinodosl Bittn., one of the most 
characteristic species of the Alpine Muscbelkalk, arc known to me. It is, of 
-course, impossible to fix tliejr exact layer in tiic Musclieikalk of Byans, the labels 
attached to the specimens yielding no information.

This eastern facies o f the- Musclieikalk does not seem to extend beyond the 
watershed between the Dh&uli Ganga and K ali river valleys. In  the ridge between 
the Dharmc and Lissar valleys the Musclieikalk is developed as a dark shalv lime­
stone, as in Painkhanda and Spiti. Numerous fossils o f lower and upper Muschel- 
kalk age have been foiuul in the collections of 1\ D, LaTouchc from this looality. 
Tho following is a list of Cephalopoda of upper Musclieikalk age

(j f  tiflucirtis gp. i)i<L ex (iff. 0 . PolUt/Hi Mojg.
Centiilea Thuiileri Opp.
fJerufitct (Tlulluih flies) Savona Dion.

„ Jiravata Dion.
„  „ Dtuiffu rci. Dicu.

Bcyriehitos cf. Budra Dien.
Bmidadanttbii«;$ <■/. flriletru&lif.i'a Dion.
Aeroc/ioi‘diccrai sf\ Cafollnts Mojs.

,, Batarama Dil'iu
„ sp. ?>t/l. tiff, pnntcrica Mojg.

U'/nidiks Joh'vdhus Opp.
., Sxuiura Dion.

The prescue? of the lower Musclieikalk is proved by the occurrence o f Spiri- 
feriita Stracheyi and Dielasma himalayanum.

Our knowledge of the. Musclieikalk of Kashmir is very meagre. The presence 
of a fauna o f this age is, however, proved by a small number of ammonites de­
scribed in my memoir in P<‘ . 2 , Yol. II , of this scries.

In a letter written shortly before his death A . v. Krafft has drawn my atten­
tion to the fact that the Musclieikalk fauna known from Kashmir is not confined to 
CeratUee Thailleri Oppal, as stated by mo (1. c. p. 93). To this species from 
Sunamarg (coll. Lydekker) the following three must be added:—

Gunviites Salieri Beyr, from Ladakh, exact locality unknown.



Proarcestes PoJfouri Oppel, from Dras, coll. Schlagintveit. Tlxe label at­
tached to the type-specimen by Oppel gives the locality as Dras (?) Huncles, 
locality somewhat doubtful.”  A . v. Krafft thinks that the locality actually meant 
is Bras in the Kashmir basin, some 50 or 6 ) miles to the east-north-east o f 
Srinagar.

Ptychites mv sp. ind. ex off. Mulletiam Stol. {Ptychites Dara'idii Dien.). 
The locality on the label accompanying this specimen was given as “ north o f Padam, 
Spiti.”  A. v. Krafft tells me, that he has never heard of a place of that or of a 
similar name in Spiri, but that there is a village of that name in Kashmir (Zanskar 
valley). About ten miles north of this village Trias is marked oil Lydekker’s 
map.

.Lydekker further mentions Ptychites Gerardi Blfd. from Tajwaz {Sind valley), 
Stoliczka quotes “  Qym-iUes Patteni1' from the Para valley, but these determina­
tions are scarcely reliable.

As to the lower Muschelkalk we may suppose from Stoliczka’s mention of 
Spiriferina Stracheyi from the Tsarap valley (Zanskar basin), that beds of this age 
occur there.

The number of Cephalopoda of the Muschelkalk (anisio stage) in the main 
region of the Himalayas lias now increased t j 149 species, including 41 genera and 
sub-genera. To the order of Ammo-noidea 127 species belong. The following genera 
and sub-genera are represented in this fauna :—

Atraclites Guo mb. (£ species*)
Orthoceras Breyn. {4 sp.)
Pleiironaulilut Mojs. (S sp.)
Mojsvaroceras Hyatfc. (4 sp.)
Tin ring ionaufiln* Mojs. {1 sp.)
German onautilus Mojs. {I sp*)
Syringonautilus Mojs. (1 sp.)
Grgpoeeras Hyatt (3 sp*)
Para,nautili Mop*, (2- sp.)
Ceraiites tie Haan {section of no dost Beyr.) (11 ep*)
Philippites Dien, (2 sp.)
Gym)iotocei\ts Hyntt (2 >:p )
H d iliicu es Dien* (1 sp.)
Holland ites Dien, {15 sp*)
Peri pi eurocyd us Dien. {1 sp.)
Salteriies Dion, {1 sp.)
HaydenUes Dien. (1 sp.)
KcyserlingUes Hyatt. (7 sp*)
Fiorianiles Hyatt* (1 sp.)
Tiefrich ties Waagen. (1 sp.)
Cuccoceras Dien. (1 sp.)
Japonife* Mojs, (5 sp.)
Bu&on'sHites Dion. (1 sp.)
PseudodannhiuHyatt .1 p.)



Stac7ujif.cs Kittl. (1 Bp.)
J)aliuntites Kittl. (1 sp.)
Tsculites Mojs. (1 sp.)
Smithoccras Diet;. (1 sp.)
Acrochordicci fis Hyatt. (4 sp.)
Sibo ite* iViojs. (1 sp.)
Sacitjceras Mojs. (I sp.)
Ananori t es Dien. (1 sp.)
Monopht/Uites Mojs. (5 sp.)
Sluria Mojs. (1 sp.)
Gymnites Mojs (13 sp.)
Anaffpmniles Hyatt. (3 sp.)
Bnddhaites Dien. (1 sp.)
Piychites Mojs. (19 sp.)
Pinacocerm Mojs. (2 sp.)
Proa rces/cs Mojs. (3 sp.)
Joannitcs Mojs. (2 sp.'

JProtrachyceras Cantleyi I)ien., Trotrachyceras cf. longobardicvm Mojs., Cera- 
fifes TVeisoni Oppel, Ceratites onustm Oppel and L ollies Oldhamianm Stol., which 
arc incerice sedis) have been excluded from this list.

1‘n number o f species and genera the fauna o f tho ITimdlayan Muschelkalk is. 
no longer inferior to that o f this stage in the Alps.



F ig. la, b, c, d R hynciionella trinodosi Bittn. Kalapani, coll. Sm ith.
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„  3a, b, c, d, e Spiriferina (M entzelia) M entzelii Dunk. N. W . of Math, coll.

Krafft.
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la, b, c, d \ C c e n o t h y r is  v u l g a r i s  Schlofch. Kaga, coll. Hayden.
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Spiriferina Stracheyi Stol., var. alata. Lower Muschelkalk, Lilang, coll. 
Krafft.

P osidonomya nov. sp. ind. AFP. pannonica M ojs. Mufch, coll. Hayden.
*) P osidonomya cf. bosniaca Bittn. R idge between Dharma and Lissar 
Ji valleys, coll. La Touche.

^  Cardtomorpiia H aydeni D ien. M uth, coll, ttayden.

P leubopiiorus sp. ind . Lower Muschelkalk, Lilang, coll. Krafft. 
A traotites Smithi Dien. Jolinka, Byans, coll. Smith.
PsF.unoMELANiA sp. ind. M uth, coll. Smith.
(b twice enlarged) TEorosp/RA gracilis Bl. Mufch, coll Krafft.



Gcol. Sury. c-f India.
♦

p i. i.



l a } l  Orteoceras Spitiense Dkn. Mutb, coll. Hayden.
2 „  ?L melti labiatum v. Hauer, ShalshaJ C liff, beds w ith  Spirifenna

Stracheyi, coll. Krafft.
ou, b. c T hvrikgiokautii.us sp. in p . K % a, coll. Hayden.
4<r. b Pleuronat tiles sp. ia'd. a if . or nato Hauer. Jolinka, Byans, coll. Smith. 
ha, h }} }> }j Bollikrt Arth. Jolinka, Byans, coll. Smith.
tf:'.-, b M ojs\aroceius iMvicola Elen. Jolinka, coll. Smith.
7cr, l  „  se. ,‘ ip. M orloti Mojs. Johnka, coll. Smith.
Sa> b }} K acm Hien. K aga, coll. Hayden.
9^ b ,, $p. ind. a f f . K aga: l)ien. Mutb, coll. Hayden.
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la, b Germahonautclus cf. salinasiub Mojs. Chambered part of a full-grown 
specimen ; Math, coll. Hayden.

2a, b Paranautilus Bullocktt Dien. Muth, coll. Hayden.
3a, b Pi»euiionarTTLus sp. ind. ex. afp. crassbscens Arth. ShalshaLCliffy coll. 

Krafft.
4a, b Ceratites superbiformis Dien. Muth, coll. Hayden.
5a, b „  trinodOsos M<ms. N. N. W . of K6g£, coll. Hayden.
6a, b ,, ( Hollandses) Cecilii Dien. Kag&, coll. Hayden.
7 Cuooocekas Y oga Dien. Body*chamber. Muth, coll, Hayden.
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Fig. 1a , b
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„  8a, b
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C b r a t i t e s  R o y l e a n h s  Diener. Shalshal Cliff, coll. Krafft.
„  t r u n c u s  Oppel. N. N. W. of Kag&, coll, Hayden.
„  „  „  Inner nucleus. Muth, coll. Hayden.
„  D b v a s e n a  Dien. N. N. W. of Kaga, coll. Hayden.
„  K u v e r a  Dien. var. Jolinka, Byans, coll. Smith.
„  ( P h i l i p p i t e s )  J o l i n k a n o s  Dien. Jolinka, Byans, coll. Smith*

„  ( H o l l a n d i t e s )  R a v a n a  Dien. Inner nuclens of a full-grown speci­
men. Muth, coll. Hayden.
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C b r a t i t e s  ( S a l t e r  i t  b s )  O b e r h u m m r r i  Dien. Muth, coll. Hayden.
„  ( P h i l i p p i t e s )  •! o l in 1 r a n  us Dien. Jolinka, Byans, col]. Smith.
„  ( H a l i l x j c i t b s ) s p . a p t . p l a n i l a t e r a t o  Hiiu. ShaLhal Cliff, coll. 

Krafft.
„  P a d m a  Dien. Kaga, coil. Hayden.
„  ( F l o r i a n i t e r )  K a n s a  Dien. Lower Mugehelkalk, (Jyundi R., Spiti, 

coll. Krafft,
Stacheites W f.b b t a n it s  Dien Lower Mueclielkalk, Lilang, coll. Krafft.
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Fig. la , b H aydenites H atsohekii Dien. Kaga, toll. Hayden.
u %at b J aponites ct. U gea Dien. Lower Muschelkallc, N. o f Lilang, poll. Krafft.

3a, b, c Psettdod an unites D rjtarashtra Dien. R idge between Dharma and Lissar 
valleys, coll. L b Touche.
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Cratitbs  (H ollaflutbs) V yasa Dien. Bambanag Cliff, ooll. Krafft.
,, „  „  ,, Inner nucleus of a fall-grown specimen

KfigA, ooll. Hayden.
„  (H oixandttbs) V oiti Oppel. Inner nucleus of a full-grown specimen 

K&gd, ooll. Hayden.
„  (H ollanoitbs) Voiti Oppel. jnv. Muth, coll. Hayden.
„  ,, A ibavata Dien. Inner nucleus of a fall-grown specimen

N. N. W . of Muth, coll. Hsyden.
„  (H oliawditibs) O B 0 it .i i  Dien. Bambanag Cliff, coll. Krafft.





Fig. la, b H o l l a n d it e s  M o o b b i Dion. Math, coll. Hayden.„ %a, b K e y s s b l ih o it b s  F a r a b i  Dien. Lower Moechelkalk, Lilaug, ooll. K ra ffl.





Fig. la , b Cebahtes (H ollabditeb)' E oxbt)BGeii Dien. Jolinka, coll. Smith.
„  2a, 1 „  (PEBiPiiEUBOOTCLUB) Smitbianus Dies. Jolinka, coll. Smith.
„  8a, b „  „  „  „  „  „  ,,
,, 4a, b, e  Cuccocebas Y oga Diem Muth, coll. Hayden.
„  5a, b D alkatxtxs Borun Dien. Lower Moschelkalk, Lilang, col]. Krafft.
„  6 „  „  Dien. Sntnr&l line of a specimen from the eame locality ; coll.

Krafft.





Fig. la, b, c Japonites ef. Dieneb.1 Martelli. Kdgfi, coll. Hayden.
„  a from a plaster cast.
„  b from the original specimen.
„  Za, b K eyseklingites Pagoda Dien. Lower Muschelkalk, N . of Po. (Spitij, col). Krafft



PI. X.
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la, b 
2a, b, c, 
$<1,6

4
5a, b 

6
7 a, b
8

K eysbrlingites Diknzri Moje. Lower Musehelkalk, Sbalshal Cliff, coll. Krafft. 
d „  „  „  „ „ Lilang, coll. Krafft.

„ sp. ind. afp. Bungei Moja. Lower Mu6cbelkalk, Lilang, coll.
Krafft.

„  nov. bp. ind. Lower Musehelkalk, Lilacg, coll. Krafft.
W  orthenia dharmarnsis Blaechke. Between Dharma and Lis8ar Valleys, 

coll. La Touche.
P rouathupia (?) sp. ino. Mnth, coll. Krafft.
OMPHAiomcHA Smithii Blaschke. Jolinka, coll. Smith.

,, sp. iRD. K6ga, coll. Krafft.
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Fig. la ,  b Protrachyceras cf. longob ardicum Moje. N . N. W . of Kag&, coll. Hayden.
„  2a, b „  Cautleyi Diener. N . N . W . of Kaga, coll. Hayden.

The occurrence of these two specimens in the Upper Mnsohelkalk is doubtful. 
„  3a, 6, e Smithoceras D ilummondi Diener. Jolinka, Byans, coll. Smith.
„  4a, b AcR03H0RDrcERA  ̂ cf. CAROLINA Mojs. Muth, coll. Hayden,
,, 5a, b A nanorites monticola Dien. Bambanag Cliff, coll. Krafft.
„  6a, b W oiithenia Dieneri Blaschke. Kaga, coll. Hayden.





Fig. 1 a, b P leurotomaria indica Blaschke. Muth, Spiti, coll. HaydeD. Yb, twice enlarged.
}, 2 „  sp. in d . Kaga, coll. Krafft,
„  3 G en. ind. sp. in d . Muth, coll. Krafft.
„  4 W orthenia sp. in d . aff. D harmaensis Blaschke. Lower Muschelkalk, Lilang, coll.

Krafft.
))

»  

j >

5 a, b 
Qa, b 
7
8ay b 
9
10a, b 
11
Via, l

M onophyiutes K ingi Dien. Lower Muschelkalk, Lilang, coll. Krafft.
„ Hara Dien. Lower Muschelkalk, Bambanag Cliff, coll. Krafft.
„  „  Dien. Sutures of a specimen from the same locality.
„  „  Dien. var. Lower Muschelkalk, Shalshal Cliff, coll. Krafft.
„  P radvumna Dien. Lower Muschelkalk, Lilang, coll. Krafft.
„  cf. Conftjcii Dien. Lower Muschelkalk, W of Lilang, coll. Krafft.
,, cf. spH-EBOphyllbs Hauer (Sutures). Kaga, coll. Krafft

P tycdjtjs D tjranbit Dien. Mnth, coll. Hayden.





Fig. 1 a b 
„  2 a, b
u 3a, b

„  4a, b [

G tm nites  incdltus Beyr. N . N . W . of Muth, coll. Haydeq.
„ „  Beyr. Transverse section and sutures of a large specimen.
„  cf. H ohboldti Mojs. Transverse section and sutures of a large specimen 

Muth, coll. Hayden.
„  depacperatu s  Dien. Lower Musclielkalk, Lilang, coll. KrafFt.

J oannjtes sp . jn d . N . N . W . of Kaga, coll. Hayden.



*



\a.h Gymnites M ax diva . Dien. "Muih, coll. Hayden, 
b Anagvmnites Torrensii Dien. Kaga, coll. Hayden.

•V/, h ,3 ef. acutus Hauer. Kaga, coll. Hayden.
Aa} b G ymnites S ankara Dien, Jolinka, Byans, coll. Smith.
5a, b Joan kites cf. proavus Dien. N. N. W. of K igi. coll. Hayde
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Fig*, la , b P inacoceras R ajah Dien, Kaga, coll. Hayden.
„  2 a b G ymxites relighosus Dien. Thabo, Spiti, coll. Hayden.
„  3 „  sp. intd. a l p . religioso Dien. Muth, coll. Hayden.
„  4a, 6 Proarcestes sp. ind. a f f . bramantei Mojs. N. N. W. of Kaga, coll. Hayden.
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Fig. 1 ■)
„ 2a, 6 > Pinaoooeeas Loomisii Dien. Jolinka, Byans, coll. Smith.
ty  ̂ 3
„ 4a, £, cBdkowskiites Colvini Dien Jolinka, Byans, coll. Smith.
„  5o, b Jo a n n i t e s  cf. P E O A V D 8 Dien. N. N . W. of Kaga, coll. Hayden.
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