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HIMALAYAN FOSSILS.

VoLuME V, MEMOIR No. 2.

THE FAUNA OF THE HIMALAYAN MUSCHELKALK.

BY
CARL DIENER, Pr.D,

PROFESSOR OF PALZONTOLOGY AT THE UNIVERSITY OF VIENNA.

INTRODUCTION.

There is no stage of the Indian Trias richer in fossils than the Muschelkalk of
the Him4layas.

The age of the fauna of this horizon has been interpreted correctly by Oppel,
F. von Hauer and Beyrich. A complete description of all the rich materials of
Cephalopoda, collected by the brothers von Schlagintweit, Stoliczka, Grieshach
and myself, was published in 1895 in Vol. II, Pt. 2 of this series of the Palweonto-
logia Indica. It was supplemented by a very careful description of the small
number of Brachiopoda and Lamellibranchiata by the late Dr. A. Bittner in 1699
in Vol III, Pt. 2 of the present series.

After those two publications had been issued, large collections of fossils from
the Muschelkalk of the Himd4layas were obtained by Hayden and A. von Krafft
in Spiti (1898-1900), by T. D. La Touche in the upper Lissar valley (1899) and by
F. H.Smithin Byans (1699). Among those materials only the Cephalopoda
collected in the year 1898 in Spiti by Hayden were examined by A. von Krafft
and the result of this examination was a short preliminary account, published
in the general report of the Geological Survey of India for 1898-99, pp. 11-22.

A full account, with the description and figures of the new forms discovered
since 1897, will be given in the present work. Such species as have been described
in Vol. II, Pt. 2 of this series by myself, or in Vol. III, Pt. 2 by Bittner, will
only be referred to in cases where new discoveries have succeeded in enlarging
our knowledge. Thus, the present work may be considered as a sequel to the two
abo! tioned publications in the Palzontologia Indica.
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DESCRIPTION OF FOSSILS.
Class : BRACHIOPODA.

Genus: SPIRIFERINA d’Orb.

1. SPIRIFERINA STRACHEYI Salter. Pl I, fig. 6.
1865. Spiriferina Stracheyi Salter, Paleontology of Niti, p. 72, P1. IX, fig. 13.
1899. Sp. Stracheyi Bittner, Himél. Foes, Pal. Ind, ser. XV, Vol III, Pt. 2, p. 18, Pl IV,
fige. 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 of Hayden, A. v. Krafft and Smith. To the localities knows 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. of Lilang (coll. v. Krafft), N.-W. of 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 ination, 1 can add
but very little to the excellent description of thespecies given by the late Dr. Bittner.
The most remarkable character of adult individuals, namely, the presence of Wwing-
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,
which is particularly wide, surpasses in this respect all the specimens known to
Bittner and recalls most vividly Spiriferina alata Schloth. 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 126 mm.

2. SPIRIFERINA (MrN1ZELIA) KOEVESKALLIENSIS Suess.

1873. Spiriferina Koeverkalliensis Suess, in Boookh, Geologische Verhiltnisse des siidl. Bakony, p. 175,
Pl XI, figs. 22, 23.

1899, Sp. Koeveskalliensis Bittner, Him&l. Foss. VolIII, Pt.2, p. 21, PLIV, 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 Spiréferina
pitiensis Stol. by Bitt a small number of examples were collected in the
Muschelkalk near Muth and N.N.W. of Kagé (Spiti) by Hayden.

There is only a single individual exhibiting the flat, comp d 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 Stoliczka’s
type-speoimen of the variety spitéensis. One ventral valve from Kégé is, in its size
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and outlines, exactly like Mentzelia Mentzelii var. judicarica Bittner (Brachio-
poden der Alpinen Trias, Abhandl. K. K. Geol. Reichsanst., XIV, p. 24, Taf.
XXXIV, 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
var, spitiensis.

3. SpIRIFERINA (MENTzELIA) MENTZELII Dunk. PL I, fig. 3.

1851, Spiriferina Mentselis Dunken, Paleontographica I, 1, p. 287, Tab. XXXIV, figs. 17-19.
1890. Sp. (Mentselic) Menézelii Bittner, Brachiopoden der Alpinen Triss, Abbandl. K. K. Geol. Reichs-
anst. XIV, p. 23, Taf. XXXIV, figs. 1-28. For a complete list of synonyms refer to this memoir.

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

It is especially the variety illyrica Bittner (1. c. Taf. XXXIV, 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 daco-
nica Bittner (L c¢. Taf. XXXIV, fig. 27). They agrec very closely in their dimen-
sions, in the strong beak, towering above a broad arca, and in the character of the
front line. Rudimentary plications in the lateral parts of both valves arc not
entirely absent in my Himilayan 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 ts of this speci arc as follow :—
Entire length of the shell . c e+ .+ .20 mm
o Width o, o, . . e 21,
Length of thedorsal valve  + Ce e e 18,
Thickness of both valves . . . . . . e 2,

Genus: SpIrIGERA d’Orb.

I SriricERa SroLiczal Bittner.
1899, Spirigera Stolicskai Bittner, Himél. Fossils, Palwont. Ind., scr. XV, Vol III, Pt. 2, p. 23, PL III,
figa. 117,

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 (coll. A, v, Krafft), Kdg, Spiti (coll. Hayden), Muth (coll. Hayden
and A. v. Krafft), N.N.W. of Po (coll. A. v. Krafft).

B2
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I haveto add but very little to Bittner’s excellent description of this species.
In the Muschelkalk 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 cxcept their small dimensions. Near Jolinka a small
number of normal-sized examples was collected by Smith.

A remarkable case of convergence must be noticed between Sp. Stoliczkai and
Dielasma Himdlayanum Bittner. In the Muschelkalk of Spiti types of the present
speoics 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 Dielasma Himilayanum, 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 full certainty.

Genus: Rerzia King.

Rerzia (?) HIMAlcA Bittner.

1899. Retzia himaica Bittner, Himilayan Fossils, Pal. Ind, ser. XV, Vol. III, Pt. 2, p. 22, Pl IV,
fige. 17, 18,

This interesting species is represented by six speci 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
clilf and are distinguished from all other Triassic Refzie by the absence of any
remarkably developed median 1rib 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. X, Geol. Reichsanst,, 1890, X1V, p. 296) all Triassic representatives
of the genus Refzia (in a wider sense) are provided with a small, sharply-bordered,
triangular arca. This character is equally well developed in the Carboniferous group
of Retzia radialis Phill. and R. ulotriz de Kon., which have been united in the
genus Hustedia by Hall and Clarke (Introduction to the Study of the Genera of
Palzozoic Brachiopoda, Pal. of New York, Vol. VIIIL, Pt. 2, p. 122). It is not
probable that our Him4layan species is congeneric with Hustedia radialis. Nor can
it remain in the genus Retfzia, if the latter is taken in a narrower circumscription
corresponding to King’s original type Terebratula Adrieni Vern.

Retzia () himaica is probably a type of distinct generic struoture, but the
determination of the critical features in the genera allied to Retzia is aitended with
peculiar difficulties. The examplesavailable to me are not sufficiently well preserved
for the study of their complicated internal structure, although I have ded
in establishing the presence of spiral cones.
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Genus: DierasMa King.

DIELASMA HIMALAYANUM Bittner.

1899. Terebratula (Dielasma) Himdlayana Bittoer, Himél. Foss., Vol. II1, Pt. 2,p. 25, PL V, figs. 1-8,
10, 11.

Broader and narrower forms of this common species from the horizon of Spiri-
Serina Stracheyi have been collected in the Muschelkalk of Kalapani by Smith,
at Lilang, Kdgd and N.-W, of Po by A. v. Krafft, at Kdgd, 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 Cenothyris vulgaris Schloth. more closely than the typical forms of
D. Himdlayanum.

Genus: Ce&NoTEYRIS Dourillé.

C@ENOoTHYRIS VULGARIS Schloth. Pl I, figs. 4, 5.

1828. T ites vulgarie 2ur Petrifactenkunde, Tab. XXXVII, figs. 6-9.

1890. T. (Canothyris) vulgaris Bittner, Brachiopoden der Alpinen Triunl.c., p. 6. For u complete list of
synonyms vide this memoir.

18%9. 7. (C.) f. vulgaris Bittner, Him4l. Foss,, Vol. IT1, Pt. 2, p. 28, PL V, fig. L1,

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

Externally, dental plates in the beak of the ventral valveare not visible. In
order to make sure of their absence, I have made a section through the cardinal
region of the Jarger specimen. Dental plates are not at all developed, just as in
full-grown individuals of C. 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 C. vulgaris, having no indica-
tion of a frontal wave.

The measurements of those two specimens are as follow :—

Dimensions.
EI:tlre ]:x:ﬁ:h } of thoshell e . ;}36 mm. 1‘? m:n.
, e e e e e e » »
Length of the dorsal valve . e . . . 2%, 18 ”»

Thickuess of both valves . D X 126 5



6 FAUNA OF THE HIMALAYAN MUSCHELKALK.

Genus : REYNCHONELLA Fisch.

1. REYNCHONELLA GRIESBAOHI Bittn.
1899. Rhynchonella Griesbacki Bittner, Himflayan Foss., Vol. III, Pt. 2, p. 12, PL. II, figs. 1-7.

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

2. REYNCHONELLA of. DIENERI Bittner.
1899. Rhynchonella Dieneri Bittuer, Himél. Foss., Vol. I1I, Pt. 2, p. 14, P1. 11, figs. 8,9.

Two speci from the Muschelkalk of Lilang, which were collected by the
late A. von Krafft together with Spiriferina Stracheyi, differ from Rhynchonella
Griesbachi by their larger size, greater width and shallower shape. Thus, in their
cxternal characters my examples agree rather closely with Rk. Dieneri, but the
dorsal valve of the more complete specimen exhibits a very strongly marked median
scptum. As the presence of a strongly developed median septum is regarded by
Bittner asone of the distinguishing characters of Rk. Griesbachi, I dare not venture
on a dircet identification of my specimens from Lilang with Rk. Dieners, 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 Kégd by A. v. Krafft.

3. RHYNCHONELLA MUTABILIS Stoliczka.

1865. Rhynchonella mutabilis Stoliczka, Memoirs Geol. Surv. of Indis, Vol. V, Pt. 1, p. 40, PL III,
s, 5-9.

1899. Rh. mutabilis Bittner, Himl. Foss., Vol. III, Pt. 2, p. 15, PL 11, figs. 11-13.

That Rhynchonella mutabilis is a Muschelkalk species and doesnot occur in the
upper Trias, as had 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. of Muth, west of Po
and at the Shalshal cliff, where a large number of examples were collected from
the horizon of Spiriferina Stracheyi by A. v. Krafft.

4. REYNCHONELLA TRINODOSI Bittner. Pl I, figs. 1, 2,

1890. Rhynchonella trinodori Dittner, Brachiopoden der Alpinen Trias, Abhandl. K. K. Geol. Reichsanst.,
XIV, p. 13, Taf. XXXVII, fige. 17-35.
1899. Rh. ¢f. trinodosi Bittner, Himil. Foss,, Vol. ITI, Pt. 2, p. 14, PL I, fig. 10.
There arc two 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
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are of large size and provided with strongly-inflated valves. The frontal lobe is less
broad than in the variety lafelinguata Bittn., and has two folds in the smaller, but
only one in the larger, of my two exampl The depressions which sep the
median elevation of the dorsal valve from the lateral parts, are sharply marked and
reach higher upwards into the visceral portion of the shell than in RA. Griesbachi.
The median septum of the dorsal valve is also shorter than in the latter species,

which otherwise is very nearly allied to Rk. érinodosi.

D tons.—The ts of the smaller but more complete specimen
are as follow :—
Length of the shell . . s+« 413 mm.
» » dorsal nlve . . . . .12,
Brmhh of the shell . . . . . . .13,
Thickness of both valves. . . e+ . . 85,

Class: LAMELLIBRANCHIATA.

Among the fossils of the Himélayan Muschelkalk collected by Hayden,
La Touche, Bmithand 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 of forms worthy of specific deseription 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.

Genus : PosipoNoMys Bronn.

1. PosipoNomya cf. BosNiaca Bittner. Pl I, figs. 8, 9.
1902. Posidonomya bosniaca Bittner, Brachiopoden und Lamellibranchisten san der Trins son Bosnien,
Dalmatien und Venetien. Jahrb. K. K. Geol. Reichsanst., LII, p. 695, fig. 10.

From 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 Tudes its iden with Pseud. ti
or its allies. Both valva are equa].ly and moderately vaulted.

The ts of ric ridges occurring at regular intervals
and crossed by very delicate radial strize. The radiating sculpture is only noticed in
perfectly well-preserved specimens,

Pry-Sypn
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There are only two Europ pecies of Posid ya of Triassic age, which can
put in a claim for a closer comparison with the present one. These are P. bosniaca
Bittner from the Muschelkalk of Cevljanovic and P. alta v. Mojsisovics (Jahrb.
K. K. Geol. Reichsanst., 1873, p. 438, Taf. XIV, fig. 6) from the Buchenstein beds
of the Bakony in Hungary. All the other Alpine species of Posidonomya are
considerably longer than high.

P.qlta is of a nearly rectangular outline and of very small dimensions
(7-8mm.). My Himélayan 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. ¢f. bosniaca, but without insisting
on a direct identity between the European and Himalayan species.

2. PosrpoNoMYA sp. ind.

From the same locality two fragments of a second species of Posidonomya
were collected by T.D.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. PosipoNonmya sp. ind. aff. raxvonica Mojs. PL I, fig. 7.

A large Posidonomya, of which several imperfectly-preserved specimens—
casts of right and left valves—were collected by Hayden from the Muschelkalk
of Muth, Spiti. The specimen illustrated in fig. 7 deserves special mention on
account of its being composed of both valves, which are firmly attached to each
other. My materials being insufliciently preserved, I should notlike to introduce
a new specific denomination for this form, which in some of its features agrees with
P. pannonica v. Mojsisovies (Ueber einige Triasversteinerungen aus den Siidalpen,
Jalrb. K. K. Geol. Reichsanst., 1873, XXIII, p. 437, Taf. XIV, fig. 5) from the
Buchenstein beds of the Bakony. It is, however, of considerably larger size, its
hinge-line is shorter and its posterior margin is elongated obliquely, its junction
with the ventral margin forming a sharply rounded-off angle. There is no
difference in the amount of inflation between the two valves, both of them heing
very moderately vaultel. The small apex scarcely projects beyond the straight
hinge-line.

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

This is certainly a new species, distinguished from the congenerio Alpine forms
by its large dimensions and different outlines. In the common Pos. Wengensis
Wissmann (Graf Miinster, Beitrege zur Geognosie und Petrefaktenkunde des
sudostlichen Tirols, p. 23, Taf. XVI, fig. 12) the hinge-line is considerably longer
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and the posterior margin regularly rounded, whereas P. idriana Mojs. (L. c. p. 437,
Taf. XIV, fig. 4) is of a nearly circular shape.

Genus : Lima Deshayes.

1. LimA sp. ind. aff. LINEATA Deshayes.

Fragments of both valves of a very large Lima from the upper Muschelkalk of
K#gs, Spiti (coll. Hayden). In one of my fragments only a few traces of the test
have been preserved. They are situated in the vicinity of the lateral margios, and
covered with delioate, radiating strize, which are crossed by irregularly-set, concentric
lines of growth. A fragment of the test in the visceral portion of this specimen
exhibits traces of broad and flat ribs, recalling the ornamentation of Lima
lineata from the German Muschelkalk, as illustrated by Goldfuss (Petrefacta
Germanie, Vol. I1, p. 75, P1. C, fig. 3).

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

2. Lixa sp. ind.

From the Muschelkalk between the Dharma and Lissar valleys (coll. La Touchc)
soveral imperfectly-preserved valves of a small Lima arc 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.

Lime of such indifferent form are widely distributed throughout Triassic and
Jurassic horizons. It is not possible to identify the Himélayan examples with any
European form.

Genus : GERVILLEIA Defr.

GERVILLEIA sp. ind.

A fragmentary left valve of a Gervilleia (?) from the Muschelkalk between the
Liscar and Dharma valleys, recalls G. angusta Goldf. (vide Bittner, Lamelli-
branchiaten von St. Cassian, Abhandl. K. K. Geol. Reichsaust. XVIII, 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. bosniaca Kittl. (Jahrb.
K. K. Geol. Reichsanst., LIII, 1903, p. 709, Taf. XXIII, fig. 8), but is of much
larger size and not provided with strong lamelle of growth.

From the same locality a left valve of a large Gervilleia is before me, which in

its general shape and outlines recalls Avicula Tofane Bittner (. c. p. 71, Taf.
c
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VIII, figs. 9-11). But the total absence of an anterior wing makes its reference to
Gervilleia more probable, although I have not been able to observe the ligamental
furrows.

Genus : PLEUROPHORUS King.

PLEUROPHORUS nov. sp. ind. Pl I, fig. 12.

The only specimen of an equivalve shell from the lower Muschelkalk of Lilang
(coll. Krafft) recalls in its external characters some of the Permian species of
Pleurophorus King. It is considerably larger than high, of trapezoidal outlines,
with rounded corners, narrowed anteriorly, expanded posteriorly. Apex corre-
sponding to the anterior termination of the straight hinge-line and strongly
incurved. Hinge-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 not separated from the
visceral portion of the shell by a distinet keel. Under the umbonal slopes a small
concavity extends anteriorly from the base of 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 Pleurophorus, the possibility of its belonging to the genus Myoconche cannot be
excluded. In this respect it might perhaps be compared with the Triassic species
from S$t. Cassian, which has been described as Myophkoria Blainvillei by A. v.
Klipstein, but will have to find its proper systematic position near cither Pleurophorus
or Myoconche (Bittner, Lamellibranchiaten von 8t. Cassian, 1 c. p. 41, Taf. IV,
fig. 4).

Genus: CarpromorpEA de Kon.

CarDIOMORPEA (%) HAYDENI nov. sp. PL I, figs. 10, 11.

A few specimens from the Muschelkalk of Muth (coll. Hayden) recall in their
external characters such Permian bivalves as have been united with Asfarte,
Cardiomorpha, Edmondia, ctc., 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 carved ventral and dorsal margins. Anterior margin subtruncate,
posterior margin narrowly rounded. Beak situated near the anterior end of the
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hinge-line, strongly incurved, declining abruptly towards the anterior side, and
enolosing a small lunula in front, without sharply defined borders.

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

This species is one of the commoner bivalves of the Muschelkalk of Bpiti
and is distinguished by its rather remarkable sculpture. I have, therefore, con-
sidered it worthy of & special deseription and of a proper specific name. Its generic
position is, however, absolutely uncertain, none of its internal charaoters being
koown to me. Its external bl to Ed: lia and Cardiomorpha has
induced me to place it provisionally in the latter genus, Edmondia being restricted
to such species as are provided with gaping valves (Dall in Zittel's Textbook of
Palzontology, English edition, p. 862).

Among the Lamellibranchiata of the Alpine Trias there is especially Anodon-
tophora Telleri Bittner (Lamellibranchiaten der Trias von Hudiklanec bei Loitsch
in Krain, Jahrb. K. K. Geol. Reichsanst., LI, 1901, p. 231, Taf. VII, figs. 5-7)
which may put ina claim for a closer comparison with the present species. It
differs, however, by the presence of a diagonal ridge running from the apex towards
the rounded-off corner in which the ventral and posterior margins unite. Nor has
the cxamination of my Himélayan examples led to the discovery of any of the
internal characters which are so characteristic of the Triassic genus Anodontophora.

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

Class: GASTEROPODA.

(By Friedrich Blaschke.)!

The following descriptions of some species of G'asteropoda from the Muschelkalk
of the Himélayas 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 of interesting and
well characterised forms eould be picked out, which add considerably to our know-
ledge of the Him4layan Muschelkalk fauna of Glossophora, hitherto unknown.

A comparison of those forms with European specics shows that nearly allied
types are represented in the Alpine and Iudian zoo-geographical regions. It must,
howerver, be borne in mind, that no exhaustive description of the Gasteropoda of
the Alpinc Muschelkalk has as yet been published. Tornquist’s notes on the
fauna of Recoaro and Kittl’s monograph of the fauna of the Veszprim-Mergel
in Hungary are the only modern papers dealing with local faun® of Glossophora

? Tho following description of the Gasteropoda is the work of Dr. Friedrich Blaschke, whose monograph of the
Grsteropoda of the upper Triassic Pachycardia beds of the Seiser Alpe in Tyrol is well knowa te palmontologists; the

part taken by Prcf. Diener in the work was confined to revising and translating Dr. Blaschke’s manusoript, Dir,, @. 8. I.
c?
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of the normal Alpine Muschelkalk, not developed .in the facies of the Hallstatt
limestone. .

A comparison of the Himélayan specimens with the rich fauna of 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 follows :—

1. Pleurotomarta indica nov. sp.

2. » sp. ind. A4,

3 " sp. ind. B.

4. Worthenia Dieners nov. sp.

5. » Dharmdensis nov. sp.
8. » aff. Dharmdensis Bl
7. Tectospira (?) gracilis nov. sp.
8. Omphaloptycha ep. ind.

. » (?) nov. sp. ind.

10. Pscudomelania sp. ind.

To these must bé added two undeterminable casts, one of them being doubtfully
referable to Promathildia.

The most prominent feature in the character of this faunula is the predo-
minance of Pleurotomaria and Worthenia. It is ohiefly 7 orthenia Dharmdensis,
together with some very nearly allied forms, which are represented in the Himélayan
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 Pyramidellide and by the total absence of
Neritopside, Neritide and of all types with Palmozoic affinities, such as Beller-
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 TWorthenia, 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. Boekm, der M I Ike, Pal. ios, XLIL
1900. E._Kitel, Glnhepoﬂcn Aus dcr Trias des Bakonyer Waldes, Resultale der wissenschaftlichen
Avhang zum ersten Teilo des ersten Bsndes.

1898. E. Koken, Glltropoden der Triss um Hallstatt, Abbandl. K. K. Geol. Reicbsanst., XVII.

1898, E. Koken, Beitraege zur Kenntnis des suddentechen Musohalkslkes, Abhandl.z. Geol. Specialkarte
von Eleass-Lothringen, Neue Folge, Heft 2.

1900, 4. Tornquist, Neue Beit: zar Geologie uud Palmontologie der Umgebung von Recoarc und Sohio
V. ;‘zﬂ Zeitechr. Dmm Geol. Ges. Bd. LIL 8 eebing '

1901. E. Picard, Beitrag znr Kenntms der Glossophoren_der mitteldentschen Trias, Jabrb. Kgl. preuss. Geol,
Tandessust. Bd.

For farther references the render shoold coneult my paper on the “ Gueropod‘nhnlu der Pachycardien.
Tuﬂan ddt§$il‘." Alpe in Suedtirol > Beitraege zar Py d Geologio Un,
ete.
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Genus : PLEUROTOMARIA Defr.

PLEUROTOMARIA INDICA nov. sp. Pl XIIJ, 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 of the genus 7 orthenia, which I
shall describe later on, and which are ct terised by the p of 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 them in that genus.

The specimen illustrated in Pl XIII, fig. 1, is the fragment of a large shell.
It is the largest among my Indian materials of G'lossophora. 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. Itis curved with moderate convexity towards the suture,
which is deepened. The last whorl projects by more than one-half of its diameter
beyond the preceding one.

In the ornamentation of the last whorl well developed strize of growth arc
rather prominent. They run backwards for some distance from the suture, are
strongly ourved, whilst ascending the lateral parts towards the slit-band, which
they cross vertically and converge towards the base in perfectly straight lines.
There is some probability of longitudinal strize having also been present, as may he
assumed from the presence of slight spiral elevations in the strizc of 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 striee of growth, meeting them in
an acute angle.

Of the sculpture of the penultimate whorl little more is known than what
we may learn from an examination of some scanty fragments of the shelly substance
near its external part (Pl. XIII, fig. 15). This fragment, measuring 1 to 2 mm. in
width, shows some delicate spiral lines crossed by a system of obliquely transverse
striz, below the blunt edge bordering the base of the preceding whorl. Thep
follows the slit-band, enclosed by prominent spiral edges and adorned with a regular

t-shaped tati Outside the slit-band traces of a second more
delicate b&nd are noticed, which was also enclosed by longitudinal carine and
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covered with delicate grooves, but the sculpture of this band has been destroyed
almost completely.

From the poor fragment of shelly substance the presence of a véry 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 02 to 08 mm. in
thickness.

Dimensions.
Height of the last whorl . o . . . . . . 2mm

w » » penultimatewhol . . . . . . .o,

ZLocality—Muth, Spiti, coll. Hayden.

PLEUROTOMARIA sp. ind. (A). Pl XIII, fig. 2.

s

A specimen of smaller dimensions, rep ted 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 apical 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 stri 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 strie. Seven are counted on the apical and six on
the external part, three of them on either side of 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 strize of growth. Similar
strize 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 two spiral keels. It is distinctly elevated
above the general convexity of the external part and shows narrow vermiform
grooves in addition to the system of striee of growth. The shelly substance is as thin
as Pleurotomaria indica.

Locality—~Kégé, Spiti, coll, Krafft.

PLEUROTOMARIA sp. ind. (B).

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

The base of the whorl is incurved and strongly concave.

Locality—Muth, Spiti, coll. Krafft.
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Genus : WorTHENIA de Kon.

WorTtHENIA DIENERI nov.sp. Pl XII, fig. 6.

A specimen, which is more complete and better preserved than any among
the scanty materials of Gasteropoda in the Himélayan collections, is, in all its
characters, very nearly allied to such types as have been described and illustrated
from the Muschelkalk of the Bakony in Hungary by Kittl (7orthenia Loczys)
and from the German Muschelkalk by Picard (W orthenia levis,l. c. PL 1I,
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. Four whorls are present, which increase rather
rapidly in height. The strongly-projecting upper lateral kecl 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 spirc 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 ocounted on the last whorl. The spiral lines are crossed by
numerous strice 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 decpest
depression in the whorl is marked by a smooth band, 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 but more
densely crowded from the internal towards the external side. Five lateral keels of
this sort are counted on the last whorl.

The strize 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 apicai portion
of the whorl.

The base, which I sucoeeded in chiscling out from the tough watris, is
regularly but not strongly inflated and covered with very numerous—twenty
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at least—delicate longitudinal strize. To those longitudinal striee 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.

Asfaras ITam 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
of the shell in the present species, that we owe its good preservation, whereas it has
been destroyed in all the rest of Pleurotomariide 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 of sculpture. The longitudinal keels are
noticed in the cast as obtusely-rounded edges.

The ts of my type-speci are as follows :—

Height of thoeotireshell . . . . ..+ . 28mm
»  » » base . . . . » . . . 4 »
»  » » lastwhorl . . . . . B . 9,
s n w preceding whorls in the spire . . . . . 4L1L256

Diameter of the whorl of the spire . . . . . . 2%,47,11
o omow lstwhol . . ., .o 19

Width of tho lateral band . . . . . . . &

Locality.—~Kd4gs, Spiti, coll. Hayden.

‘WORTHENIA DHARMAENSIS nov.sp. Pl XI, fig. 5.

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.

My 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 asis of the spire. The topmost part, corresponding to
the 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 rumning along the upper lateral keel, delicate strize 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
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convex. The transverse section is moderately rounded. The aperture is not known
to me.

Dimensions.
Height . - . .« . . .. ... 2 mm
Greatest diameter PN R, . I 25 ,,
Width of the lutersl band in the last whorl . . . . . . [

Locality.— Muschelkalk between Dharma and Lissar valleys, coll. La Touche.

A considerable number of specimens are very nearly allied, probably even iden-
tical, with this type. From 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 inclined to exclude peremptorily their specific identity, as all these different
forms seem to be conncoted by transitional shapes. A similar variability in this
character has been recorded in Forthenia Loczyi from the Triassic rocks of the
Bakony by Kittl (Triasgasteropoden des Bakonyer Waldes, 1. c. p. 5, Taf. 1, figs.
3-9) ; that specics is probably nearly allied to the present one.

A more distant affinity seems to exist between this specics and some examples
from the lower Muschelkalk of Lilang. Their apical angle is morc obtuse, the spire
considerably lower. The lateral band is less broad than in the type of 7.
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 isbut
indistinctly developed. The base and external part of the whorl are consequently
not sharply scparated.

‘WortBENIA sp. ind. aff. Daarmaensis. Pl XIII, fig. 4.

Another species, also nearly allied to Worthenia Dharmaensis,is represented
by a cast from the lower Muschelkalk of Lilang (coll. Krafft), illustrated on
Pl XIIT, fig. 4. 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 Muth, Spiti, collected together with Ceratites (Hollandites)
Vyasa Dien., is in its shape and proportions more nearly allied to the typical form.
It is especially distinguished by the develop of a ber of distinet strim of
growth resembling varices and arranged at regular intervals. Theso strim 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 77orthenie were collected in the
lower Muschelkalk of Kigd by A. v. Krafft. The upper Muschelkalk of the same
locality yielded a very poor cast of a Worthenia with a low spire.

D
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Genus: TEcrosprea Picard.

TECTOSPIRA GRACILIS nov.sp. Pl I, fig.15.

The only specimen available for examination is of Iow, doubly-conical shape.
The thin shelly layer of the cast kas been partly preserved. There are three whorls
presont, which increase in size very rapidly. The apical side and the base converge
&t 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 them
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 ocast
of the last whorl.

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

The measurements of this elegant, rlohly sculptured shell are as follows:—

Entire height . .. .. . . 10om.
Longest diameter . . . . . . . 12,
Diameter of tho penultimate -rl.orl P . 8

Locality.—Lower Muschelkalk, Lilang, coll A V. Knﬁt.

Remarks—The generio position of this specimen is not certain, although it
appears to be most ncarly allied to Tectospira. This generic designation has been
assigned by Picard to T. Clopi (Beitraege zur Kenntnis der Glossophoren der
mitteldeutschen Trias, Jabrb. kgl. preuss. geol. Landesanst. f. 1901, Bd. XXII,
p. 479), which was formerly united with Pleurofomaria, and has been grouped
among the family of 7roch tidee. Its principal characters are roof-shaped
whorls with spiral keels. In those characters our species agrees fairly well ith
Tectospire, but an identification is barely possible, becauss the shape of the
aperture is not known to mo. In comparison with Teclospira Clopi my Indian
species has its spire considerably more depressed, nevertheless this is no sufficient
reason for excluding an identification with the latter genus.

1 may be allowed to hint at the presence of a similar type among the fauna of
Gasteropoda from the Feuerkogel near Aussee. Koken in his memoir on the
Gasteropoda of the Hallstatt limestone has, on Pl. XXIII, fig. 17, illustrated a
small shell, which he considered specifically undeterminable but nearly allied to
the family of Trockonematide. To this type the present species might also be
compared.
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Genus: OMPHALOPTYCHA V. Ammon.

OMPHALOPTYCHA SMITHII nov. sp. Pl XI, fig. 7.

Omphaloptycha, by which name the group of Chemnitzia Maironii is designated
by J. Boehm (Gastropoden der Marmolatakalke, Palemontographica, XLII, p. 274)
and Koken, is a type very characteristic of limestones of middle Triassic age. It is
especially the limestone of Esino and of the Marmolata of the ladinic stage, the
fauna of which confains a considerable number of 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 of the genus from
the G Muschelkalk, especially with Omphaloplycha U iensis Gbl.
Nevertheless, I prefer to abstain from a direct ldentlﬁcatlon of 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
of examples from hoth localities are indistinguishable from one another.

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

The surface is nearly smooth. Delicate spiral rows of grooves are less distinetly
indicated than in O. liscaviensis and are iderably 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 meast ts of my type-speci are as follow : —
Entire height . .+« + v« +« +« . Vom
Heghtof tholatwborl.  « o+ . 4 e . . 2 1l .
Greatest diameter , . . . . . . . . o . 11,

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

OxpaALOPTYCHA (P) sp. ind. Pl XI, fig. 8.

An incomplete specimen, strongly deformed by pressure but 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 of considerable size.
It consists of half of the last whorl and two preceding whorls, measurng 36 mm, in
height and 18-28 mm. in diameter. The amount of deformation is, however,
considerable, especially along the two diameters. The whorls are strongly inflated

D2
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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 of two layers, tho
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 strim of growth.

ZLocality—Kégé, Spiti, coll. Krafft.

Genus: PSEUDOMELANIA Pictet.

PSEUDOMELANTIA sp.ind. PL I, fig. 14.

‘With this name T designate two high, turretted shells belonging to the family of
Triassic Pyramidellide. Similar forms are rather numerous in the Alpine and
German Trias.  Picard (L c. Taf. XIV, fig. 1) illustrates Rhkabdoconcha Fritschi,
a species agreeing with the present one in many respects.

One of 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 sccond 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 striee 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.

UNDETERMINABLE ForMs. (Pl XIII, fig. 3, Pl. XI, fig. 6.)

I wish to mention a cast, illustrated on P1. XIII, fig. 8, because it is the only
representative of a faunistic element among the Gasteropoda of the Himélayan
Muschelkalk which shows no relationship what: to other bers 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
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depressed to unite it with either Promathildia or Anoptychia, which in their casts
take similar shapes.

The second fragment, illustrated in Pl XI, fig. 6, might perhaps, indeed, be
compared with Promathildia Andres. It belongs to a turretted form with a high
spire. The cast of two whorls has been preserved. They project slightly beyond
onc another and exhibit a steeply roof-shaped, smooth apical side and a flatly-
vaulted base.

Owing to the imperfect state of the fragment the systematic position of this
cast could not be ascertained.

Locality.—Both speci were collected in the Muschelkalk of Muth, Spiti,

by A. v. Krafft.

Class: CEPHALOPODA,
Order : DIBRANCHIATA.

Family: BELEMNITID .
Genus : ATRACTITES Guembel.
ATRACTITES SMITHII nov.sp. Pl I, fig. 13.

Fragments of large phragmocones 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 subundatus Muenster (E. v. Mojsisovics, Cephalopoden der Me-
diterranen Triasprovinz, Abhandl. K. K. Geol. Reichsanst. X, p. 301, Taf. XCII,
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 4. Smithii, which is distinguished from all other congeneric forms by this
remarkable feature,

Measurements of the figured cast.

Larger diameterof thedistalseptum . . . . . . . 276 mm.
Smaller W w om e e e 2,
Larger diameter of the proximal septam . . . . . . 11,
Swaller . » . . LB

Dietance between the two I-;t septa . . . e e
Length of the entire cast . . . .. . . . .70 »
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Order : NAUTILOIDEA.
Family : ORTHOCERATIDAZ.

Genus: ORTHOCERAS Breynius.

1. OrTHOCERAS cf. CAMPANILE Mojs.
1882. Orthoceras campanile E. v. Mojsisovics, Cephalopod Medil Triasprovinz Abbandl,
K. K. Geol. Reichsanst,, X, p. 291, Taf. XCIII, igs. 1- 4.11
1896. O.cf. campanile Diever, Himil, Foss., Vol. II, Pt. 2, Cephalopoda of the Muaschelkalk, p. 87,
Pl. XXVIII, fig. 8.

Of this common Triassic species examples consisting of air-chambers and of
body-chambers have been collccted in the Muschelkalk of Jolinka (Byans) by
Smith, of Lilang (Spiti) by Hayden, and 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 Himélaya ples with O. campanil

2. ORTHOCERAS cf, MULTILABIATUYM V. Haver. PL II, fig. 2.
1887. Orth v. Haver, Die Cephalopoden des bosnischen Muschelkalkes von Han Bulog
bei Sarajevo, Denksch. Kais. Akad., L1V, p. 11, Taf. II, fgs. 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 of
two moderately-deep annular constrictions, corresponding to varices of the shell.
The entire length of the castis 58 mm. The lower varix is situated immediately
in front of the last septum, which has been preserved, the second at a distance of
12 mm. from the former. In the rest of its characters the cast agrees with Ortko-
ceras dubium v. Hauer. Its transverse section is circular, with a central siphunole
and with a diameter of 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
Osthoceras 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 O. mulfilabiatum.
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3. ORTHOCERAS SPITIENSE nov. sp. Pl IT, fig. 1.

This species differs from all other congeneric forms from the Trias of the
Fastern Alps by its large angle of emergence, which imparts to it an external simi-
larity to dulacoceras inducens Braun or to Atractites obeliscus Mojs., but the
central position of the siphuncle within the circular transverse section of the air-
chambers and the straight direction of the septa peremptorily cxclude any identifi-
cation with either dtractites or Aulacoceras.

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

Angle of emergence about 11°.  Shell not preserved.

Tamily : NAUTILID.E.
Sub-family : TEMNOCHEILIN.E.

Genus: PLEURONAUTILUS Mojs.

1. PLEURONATTILUS sp. ind. aff. orxaT0 v. Hauer. Pl II, fig. 4.

This species from the Muschelkalk of Jolinka, Byans (coll. Smith), is very
nearly allied to Pleuronautilus ornatus v. Hauer (Die Cephalopoden des bosnischen
Muschelkalkes von Han Bulog, Denkschr. Kais. Akad. d. Wiss., LIV, 1887, p. 17,
Taf. III, figs. 2, 3) from the Bosnian Muschelkalk.

The only specimen available for examination is unfortunately incomplete—
neither the body-chamber nor the inncrmost 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 scparated from the ribs by a narrow spiral zone, along which the
sculpture is completely interrupted. The umbilical wall is entirely smooth. This
is the same pattern of ornamentation as has been described in Pl ornatus by
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F.v. Hauer. It differs from the latter by the absence of distinctly marked tubercles
on both ends of each rib, and in the smaller number of external or marginal tuber-
cles. In Pl ornatus the number of external spines is nearly twice as large as the
number of ribs. In my Himdlayan specimen one single external spine corresponds,
as a rule, to every rib. Very rarely a sort of bifurcation is noticed, by which two
external spines originate from a single lateral rib.

From Pl planilateratus v. Hauer (E. v. Mojsisovies, Cepbalopoden der Hall-
stiitter Kalke, Suppl., Abhandl. K. K. Geol. Reichsanst., VI-1, Taf. IX, fig. 3),
which F.v. Hauer considered to be the nearest ally to his Bosnian species, our
Himé§layan specimen is at once distinguished by its much more strongly developed
sculpture and by the absence of any longitudinal striation.

F. v. Bauer states that the generic features of bis species were not sufficiently
well marked to decide its identification with either Pleuronautilus or Temnocheslus.
My Himdlayan specimen does not afford any reason fora similar uncertainty.
There can be no doubt that it belongs to the genus Pleuronautilus.

Dimensions.
Diameter of the shell (shorteraxis) . . . . . . .53 wm.
w  w » umbilims . P, L5,
Height of the last volution ., . . . . . . .2 .,
Thickness,,  ,, ., P S

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

Siphuncle.— A. little below the centre of the septum.

2. PLEURONAUTILUS sp. ind. aff. Roruierr Arth. PL IJ, fig. 6.

This species is related to Pleuronautilus Rollieri G.v. Arthaber (Cephalopoden-
fauna der Reiflinger Kalke, Beitreege zur Pal®ontologie Oesterr.-Ungarns, etc., X,
1895, p. 29, Taf. I, fig. 4) and Pl 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 mearly 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 und enveloping
each other along the siphonal area only.

The sculpture consists of straight ribs, which originate in a small tuberele at the
umbilical margin and terminate rather abruptly near the siphonal margin, forming
a second tubercle, A row of lateral tubercles stands very near the row of external
ones. Betwcen those two rows the ribs are occasionally depressed but do not be-
come obsolete. The zone of external tubercles gradually dies out on the body-
chamber. Sixteen lateral ribs are counted in the last volution.
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Dimensions.
Diameter of the shell . . . . . PR . . . 43 mm.
» » umbilicus . . . . . . . . . . 145
Hughz of the last volution . . P . . 8

Thickness » »  » . ”

Sutures.—Septa apparently SImlL&l’ to thosa of the preced.m" species, but not
entirely known to me.

Siphuncle.— Below the centre of the septum.

Locality : number of specimens ezamined.—Jolinka (Byans) 1, coll. Smith.

Remarks.—The propriety of placing this species in the genus Pleuronautilus is
perhaps questionable. Pleuronautilus, according to the diagnosis given by E. v.
Mojsisovies (Cephalopoden der Hallstitter Kalke, Abhandl K. K. Geol. Reichsanst.,
VI-1, Supplem., p. 237), includes Temnocheilin® 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 pilee, ending in tuber-
oles, bave been united in the genus Mojsvaroceras by Hyatt. ‘The presenceof three
rows of 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.

8. PLEURONAUTILUS sp. ind. aff. crassescEns Arth. PL III, fig. 3,

A small specimen of Pleuronautilus from the Muschelkalk of the Shalshal
cliff (coll. A. v. Krafft) is, in its general shape, involution and size exactly like
Pl crassescens G. v. Arthaber (Cephalopodenfauna der Reiflinger Kalke, Beitrege
zur Paleontologie, ete., X, 1896, p. 37, Taf. III, fig. 1). The sculpture consists of
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 PJ. Cornalie Stopp. Besides this
no other spiral line has been noticed in the sculpture of the shell, which is
altogether more delicate than in PZ. crassescens.

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

Dimensions.
Diameterof theshell . . . . .« . . . . 4 - 82 mme
wowoumbilims . . . . . . . . . . 85,
N O i A VA
Thickness ,, . .o,

Sutures.—~Septa rather dlstant, even in the kunty of the body-chamber, to
which a little less than one-half of the last volution belongs. Lateral lobe shallow.
No extérnal lobe present. The septa cross the rounded siphonal ‘part in'a straight
line.

Siphuncle.~Not known,



28 FAUNA OF THE HIMALAYAN MUSCHELKALK.

Genus: MoJssvaroceras Hyatt.

The genus Mojsvaroceras has been proposed by Hyatt for such forms of
Temnockeiline as are distinguished by the presence of straight pile on their
flanks, terminating in marginal and umbilical tubercles. This group of forms,
which has some typical representatives among the Temnocheiline of upper
Carboniferous and Permian age (M. Nikitini Twetzeew, M. Vere Arthab.), is
represented in the Him4layan Muschelkalk by four species. There is, unfortun-
ately, but one single specimen of each species available to me for examination, and
even these, in two cases at least, are rather incomplete. It may not be considered
prudent to describe or identify a species of the Nautilide from a single, incomplete
specimen only ; but, on the other hand, Nautilide have up to now been found so
rarely in the Himalayan Muschelkalk, that I did not like to leave them aside. Ifa
full acoount of the Nautilide of this horizon is to be given, it is necessary to include
descriptions of these peculiar types, although some of their characters can only be
made out imperfectly.

1. MossvarOCERAS sp. ind. aff. Morlorr Mojs. PL II, fig. 7.

The only specimen from the Muschelkalk of Jolinka, Byans (coll. Smith), is very
nearly allied to Mojsvaroceras Morloti v. Mojsisovios (Die Cephalopoden der Mediter-
ranen Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X., p. 268, Taf. LXXX VIII,
fig. 3). It is only distinguished from this species by its strongly elliptical outlines,
a feature common to all the cephalopoda from this locality. If this character could
be proved to be accidental only, due to a deformation through pressure, the identity
of the Alpine and Himé4layan 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 of 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 forming sharp edges; umbilical
wall high and vertical.

As in M. Morloti from the Muschelkalk of the Salzkammergut, the ornament-
ation consists of numerous and small marginal tubercles only. Neither pilee nor
umbilical tubercles are present, not even in the inner volutions.

Dimensions.
Longer dismeter oftheshell . . . . . . . . . . 66mm
Shorter w o s omom . . . . . . . . . . 88 ,
Longor dismeter of theuwmbilicas . . . . . . . . .15
Shoter  w  w s R . 75 .
Height of the ) longer dinmeter . . . . . .3 .
e attion ] correponding tothe { JRESr Fumeter + - e .
Width of the - longer dismeter . . . . . .30 ,
hstuluuon} correspanding  the { VS b e e e .o,
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The shell, which has been partly preserved, is covered with numercus and very
delicate transverse strie 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. MOJSVAROCERAS NIVICOLA nov. sp. Pl II, fig. 6.

I look upon a specimen from the Muschelkalk of Jolinks, Byans (coll. Smith),
as 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 pilee of unequal strength, which disappear completely on the body-chamber.
Nor do the delicate marginal tubercles persist throughout the entire length of the
last volation, 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 F. v. Hauer. But my Himélayan 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, M. Kellneri v. Hauer (Denkschr. Kais. Akad. d. Wiss.,, Wien,
LIV, p. 14, Taf. II, fig. 2) agrees pretty well with our speoies in the character of
ite 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.

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

Siphuncle.—Not known.

3. MossvarocEras Kacz nov. sp. Pl I, fig. 8.

This species, although to some extent reealling Mojsvaroceras binodosum Hauer
(Beitraege zur Kenntniss der Cephalopoden aus der Trias von Bosnien, Denkschr.
Kais. Akud. d. Wiss., LXIII, 1896, p. 279, Taf. I, figs. 3-4), is distinguished from all
congenerio Alpine forms by its very slowly increasing whorls, which overlap

one another along their siphonal part only. The shell is widely nmbilicated, with a
B2
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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 steep, but not perpendicular.

In its external sculpture this species agrees with M. Augusti v. Mojsisovics
(Cephalopoden der Mediterranen Triasprovinz, Abhandl, K. K. Geol, Reichsanst, X,
p- 267, Taf. XC, figs. 1, 2) in the absence of pilx 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
e‘xc'eptionally the number of marginal spines corresponding to an umbilical one is
two. In the penultimate whorl traces of indistinct pile are noticed along the middle
portion of the lateral parts.

Dimensions.
Dismeter of the shell . . . . .« . . 68om
W  w o umbilicws. . . . Co. . .23,
Height of the last volution . . . . . . .2 ,
Thickness »  » " . . . . . . .2

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

Siphuncle.— Approximately central in its position.

ZLocality : number of specimens examined.—Upper Muschelkalk, Kdgé (Spiti),
1, coll. Hayden.

4. MossvaROCERAS sp. ind. aff. Kacz. PL II, fig. 9.

A fragmentary specimen from the Muschelkalk of Muth, Spiti (coll. Hayden),
consisting of air-chambers ouly, is very closely allied to Mojsvaroceras Kage. 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 Kage, but traces of
stout pile 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, uofortunately, not able to give an adequate figure of the sculpture of
this specimen, which has been greatly injured by weathering. The obief difference
between the present species and /. Kage may be seen from a comparison of their

pective ti

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

Séphunole.—~Below the centre of the septum.
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Genus : 'I'BEURINGIONATTILUS Mojs.

THURINGIONAUTILUS sp. ind. Pl II, fig. 3.

Two Triassic species, formerly included by E. v. Mojsisovics in the Palzozoic
genus Trematodiscus Mcek and Worthen, have been recently classed among the
forms related to Nantilus jugatonodosus Zimmermann (Jahrb. Kgl. Preuss, Geol.
Landesanstalt, 1889, p. 322), for which the new genus Thuringionautilus has been
proposed. This interesting genus of Nautilide, of which two representatives only
are as yet known from the upper Trias of the Eastern Alps, is certainly represented
in the Muschelkalk of the Himdlayas.  Although this Indian representative is an
imperfect fragment only,-not worthy of - a specific denomination, it must be
mentioned here on account of the interest which the dis y of Thuringionauts:
us in the Him4layan Trias deserves.

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

The similarity in ornamentation to Thuringionautilus Klipsteini E. v. Moj-
sisovics (Cephalopoden der Mediterranen Triasprovinz, Abhandlungen K. K. Geol.
Reichsanst., X, p. 271, Taf. LXXXIX, fig. 2) is obvious, although the two species
differ very considerably in their outlines and in the shape of their transverse
seotion.

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

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 of the outer whorl and in the presence of higher siphonal
and marginal ridges.

Genus: GERMANONAUTILUS Mojs.

GERMANONATTILUS cf. SALINARIUS v. Mojs. Pl III, fig. 1

1882. Laut-lua linarivs E. v. Mojsisovics, Die den der Medi Triasprovinz, Abhandl.
K. K.

Geol, Reiobsanst., X, p. 282, Taf, XCI, fg. 3.
Two specimens from the Muschelkalk of Muth, Spiti (coll. Hayden), are
probably identical with this type of smooth-shelled Nautilide from the Alpine
Trias.
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The better preserved ple, which ists 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 Alpe illustrated by E. v. Mojsisovics.

The whorls are stroogly 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 perpendioular,
not vaulted.

Di iong (of the chambered nucleus).
Diameter of the shell . . . « e e . . . . 76 mm,
» w » umbilicus . . . . .oom o,
Height of the Iast volution L. .o,
Thicknets ., »  n . . 6l .

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. Arnular lobe present.

Siphuncle.—~Below the centre of the septum.

Remarks.—The differences between my Himdlayan examples and the Alpine
type-specimen illustrated by E. v. Mojsisovics are insignificant. In my specimens
the inflation is a little wore strongly marked, the last volution is more expanded
and the umbilicus is a little wider., Nevertheless their resemblance is so great
that many paleontologists would consider them identical.

Sub-family: SYRINGONAUTILINZE Mojs.

Genus : SYRINGONAUTILUS v. Mojs.

SYRINGONAUTILUS SPITIENSIS Stoliczka.

1866. Nautilus spitiensis Stoliczks, Memoirs Geol. Surv. of Indis, Vol. V, Pt. 1, p. 48, PL IV, fig. 2.
1895. Nautilus spitiensis Dio ver, Himslayan Foss. Pal. Indica,ser. XV, Vol. 1L, Pt. 2, Cepbalopoda of the
Muschelkalk, p. 86, Pl XXVIII, fig. 5.

The new genus Syringonautilus was proposed by E. v. Mojsisovios in 1902
(Cephalopoden der Hallstitter Kalke, Abhandl. K. K. Geol. Reichsanst., VI-1,
Supplementhd., 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-presorved examples of this species from
K4gh, 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 thosc two specimens, with a diameter of 51 mm., consists of air-cham-
bers only, but in the second specimen the body-chamber, to which nearly one-half
of the last volution belongs, begins at a diameter of 35 mm. The first specimen
and the chambered parts of the second have a tubesshaped transverse section
with regularly rounded-off margins, whilst in the hody-chamber the section gradually
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becomes square, as in typical Syringonautiline, 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 Stoliozka’s type-
specimen only the posterior terraination of the body-chamber had been preserved
—demonstrates the correctuess of grouping the present species among the represen-
tatives of Syréngonautilus.

Another feature characteristic of the tation of the shell in Syringonau-
tilus has been noticed in this specimen. Large fragments of the shell, adhering to
the matrix, exhibit thin transverse strize of growth orossed by delioate spiral lines,
exactly as in S. Carolinus.

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

Sub-family : GRYPONAUTILINE Mojs.

Genus : GrYPoCERAS Hyatt.

1. GRYPOCERAs GRIESBACHI Diener.

1895, Nautilus Griesbachi Disner, Palwontologia Indica, sev. XV, Himélssan Foss, Vol. II, Pt 2. The
Cephalopoda of the Muschelkalk, p. 85, Pl. XXVIIJ, figs. 6, 7.

A beautifully-preserved example of this species of the group of Grypoceras
Palladii Mojs. was collected from the Muschelkalk of Kégé, Spiti, by Hayden.
It is somewhat less elliptical in its outlines than my type-specimens from Kalapani,
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 strize of growth.

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

2. GRYPOCERAS sp. ind. ex. aff. G. Pariapn Mojs.

A large speoimen of Grypoceras, with part of its body-chamber preserved, is
nearly allied to @. Palladii E. v. Mojsisovics (Die Cephalopoden der Mediterranen
Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X, p. 225, Taf. XCII, 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 Jateral 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
asin G. Palladii. Ininvolution and sutures the two species agree entirely.

Dimensions (of the chambered portion of the shell).
Diameter of theshell . . . . . . . 87 mm.
w  w woumblioms . . . . . . T
Height of the last volution . . . . . . L.,

Thickness ,, o  » . . e . P
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‘The diameter of the entire specimen is 110 mm.

Siphuncle.—A. little below the centre of the septum.

Sutures.—Agreeing with those in G. Palladii.

Locality : number of specimens ewamined.—Ridge between Dharma and
Lissar valleys 1, coll. La Touche.

Sub-family : CLYDONAUTILINZE Mojs.

Genus: PARANAUTILUS v. Mojsisovics.

1. PARANAUTILUS BULLOCKII nov. sp. PL III, fig. 2.

A small .species of a smooth Awutilus 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. Reichsanst, X, p. 282, Taf. XCI,
fig. 4) from the red marble of Pozoritta (ladivic stage) but is of 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.

Inthe tube-shaped character of the whorls the species recalls Syringoceras,
from which it is distinguished Dy its small, funnel-shaped umbilicus and by the
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.
Dismeter of the shell . . . . . . . . 40 mm.
" w » umbiliens . . . . . . . [
Height of the last volution . .o B
Thickoess 4 5 » . . . . . - . 83,
Locality : ber of speci ined.—Muth (Spiti) 1, coll. Hayden.

2. PARANAUTILUS nov. sp. ind.

A very large species of Par tilus is ted by two speci st
ing of air-chambers only, from the Musohelkalk of Kégé, 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. Simonys F. v. Bauer (Neue Cephalopoden aus den
Marmorschichten von Hallstatt und Aussee, Haidinger’s Naturwissenschaftl,

Abhandl. III, 1849, p. 5, Taf. I, fig. 12-14) they differ by their larger size, their
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more globose shapes and their flattened siphonal area. In the latter character they
recall P. bambanagensis E. v. Mojsisovics (Denksohr. Kais. Akad. d. ‘Wissensch.,
LXIIL, p. 672, Taf. XXI, fig. 1).

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

1 am not sure whether the two Himédlayan specimens ought to be placed
in one single or in two different species, one of them surpassing the other consider-
ably in the inflation of its volutions. In the transverse section of this specimen a
width of 76 mm. corresponds to a height of 68 mm., whereas in the second example
height and width are equal (80 mm.)

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

Order: AMMONOIDEA.

A. CERATITOIDEA.
Genus: Cerarires de Haan.

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

The number of 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 (Palzontologische Abhandlungen von Dames wund Koken,
VIII, 1901, Heft 4), 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
gencral custom of the interpretation of the extent of other Mesozoic genera of
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 large
groups of forms allied by remarkable proper characters and by developmental
connection. As groups which ought to be excluded from the genus Ceratites,
he oconsiders : Ceratites nudi B. v. Mojsisovics (Apleuroceras Hyatt), C. obsoleti
v. Mojsisovios (Danubites Mojs.), C. subrobusti v. Mojsisovics (Keyserlingites Hyatt,
Robustites Phil), C. polaris Mojs. (drctoceras Hyatt) and nearly all the
Ceratites of the Salt Range described and illustrated by Waagen. The propriety
of including the Indian group of O. circumplicati in the geous Ceratites appears
to him rather questionable, but he avoids giving a decided opinion on this subject.

In his revision of the Cephalopoda for the English edition of Zittel’s text-book
of Palzontology (London, 1900) Hyatt has also made an attempt to avoid the
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difficulty of 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 dcnominations. Neither a
diagnosis of the new genera nor a discussion of their affinity to onc another
nor of their developmental connection has cver been published.

The beautiful materials entrusted to me for examination, have yiclded 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,
T 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 of all classifications in
paleeontology is the principle that all genera ought to be 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 gencra closely allied to Meekoceras Hyatt.

The valuable researches on the Arctic Cephalopoda by E. v. Mojsisovies have
given full evidence of an uninterrupted cvolutional series, which connects the
group of Dinarites spiniplicati (Olenekites Hyatt) with that of Ceratites subro-
busti (Keyserlingites Hyatt). He consequently infers that Keyserlingites and
Ceratites (sensu stricto), having sprung from two different roots, must be kept
separate and cannot be united in the same genus,

An examination of a very large amount of material has convinced me of the
impossibility of adhering strictly to this principle, although I am farfrom question-
ing its theoretical correctness. This examination has led to the discovery of some
most remarkable cases of convergence, which put enormous difficulties in the way of
a classification based solely ou the prineiple of developmental connection. When we
find that the ontogeny of two forms (Ceratites ¥yasa and Ceralites Devasena)
whose outer volutions cannot be distinguished, is nevertheless cntirely distinct,
that the same remark applies to C. Padma and C. Ravana, to Keyserlingites
subrobustus and to K. Dieners, that the characters of Keyserlinyites 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, Beyri-
chites) are linked together most intimately with nodose Ceratites, we must confess
that, to arrive at purely monophyletic elements of classification is possible only in
very exceptional cases.

Regarding a classification, therefore, based on purely monophyletic elements as a
pium desiderium, which cannot be fulfilled for the moment, I haveaccepted the genus
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- Qeratites in the old circumscription as a polyphyletio genus, composed of different
elements, with different roots. Not wishing to supplement observed faots by theo-
retical anticipations, I believed it to be more judiciousto leave all the forms
hitherto described as Ceratétes 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
haract For the distinction of those sub-g a 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 in the classification
of the Meekoceratide 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 nodoss. As it includes
Ceratites nodosus v. Schloth., the prototype of the genus, the name Ceratiles s. s.
must be applied to that section.

Beyrich (Ueber cinige Cepbalopoden aus dem Muschelkalk der Alpen, cte.,
Abhandl. Kgl. Akad. d. Wissensch., Berlin, 1866, No. 2, p. 121) was the first author
who proposed this group of C. nodosi, in which both Germar 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 of dmmonites
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 poiut of bifurcation. A thirdaccessory row of tubercles or spines may
be developed along the umbilical margin. This is a pattern of sculpturc strongly
recalling that of Ammonites demtati in geologically younger systers. As in all
other patterns of ornamentation, variations may be mnoticed in old age. Even
smooth forms may result from an obliteration of the soulpturs. In Ammonites
nodosus the dichotomous folds are transformed into single, bulky ribs after the dis-
appearance of the lateral tubercles. Inother species all tubercles are obliterated and
the ribs replaced by falciform plications or strize. 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 ineisions.”

From this diagnosis it is evident, that Beyrich wunited the Alpine group of
Ceratites binodosus and the German group of C. nodosus in his section of nodosi.
Beyrich’s view has been followed by myself in 1895, by Waagon in 1896 and by

F2
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Philippi in 1901. E.v. Mojsisovies 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 Ceratites binod C. Zoldianus and C. cimeg Philippi, in his beau-
tiful memoir quoted above, demonstrated the small importance of the characters
of distinction between those three seriesand 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 bave united both Alpine and
German forms in the section of #odosi, for which, according to the rules of palaon-
tological nomenclature, the name of Ceratites s. s. must be reserved.

To this section of nodusi four Himédlayan species have been attributed by
myself in 1895, namely, Ceratites Thuilleri Oppel, C. himalayanus Blanf., C. Kama-
deva, C. Kuvera. FPhilippi (L c. p. 92) is not inclined to follow my view. He
only considers C. himalayanus 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 Himélayas is certainly Ceratites Thuilleri Oppel. A. v. Krafft
has discovered intermediate forms between this species and C. ¢rinodosus v. Mojs.
In the shape of the area, in its sculpture, and in the arrangement of its sutural
line it differs from the Indian circumplicati quite as strongly as C. himalayanus.
I must confess that I cannot understand the reasons for Philippi’s comparing the
sutures of C. Thuilleri to those of species of the Indian circumplicati. C. Thuilleri
has a narrow auxiliary lobe, which is followed by a high auxiliary saddle. ‘T'his
is an arrangement of sutures similar to that in C.¢rinodosus and differing from
that in the most typical forms of the group of C. Zoiti in the section of circum-
plicati. A similar remark applies to C. Kuvera, which is also connected with C.

Thuilleri by intermecdiate forms. <The last species, C. Kamadeva, is so nearly
allied to C. subnodosus Mojs., that it cannot be placed in another section of the
genus to this Alpine species. The differences between C. Kamadeva and C.
nodosus, enumerated by Philippi, exist also bet C. subnod and C. node

[f Philippi has not considered them sufficiently important to exclude C. sudno-
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 Him4layan Ceratites and to leave the four species
mentioned above in the section of nodosi, viz., in the sub-genus Ceratites . .

- lt is qumwnlble, vrlwthar Kittl basacted according to the rules of in
ites in 1903 (Abbandl, K. K. Geol. Reichsanst., XX, Bd. Hiz l,p 29)

th of F
fora upecm from the lower Trias of Dalmatia.
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To those four species seven more must be added after the examination of the
recently acquired Himélayan materials. The typical Ceratites ¢rinodosus Mojs.
is among them, together with two other species nearly allied to Alpine types (C.
superbiformis, C. sp. ind. ez aff. Abicki). One of the new species exhibits a re-
markable external resemblance to C.afavus Phil. of the German group of C.
nodosus, 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 of Ceratites nodosus the
dichotomous folds are often transformed into simple, bulky ribs after the disappear-
ance of the lateral tubercl The ill i of C. evolutus given by Philippi
on PL XLII and XLIII of his memoir, clearly show this pattern of sculpture. It
only needs a glance at my figures of C. ¢runcus and C. Devasena to oonvince the
reader of the absolute identity of the sculpture in these two groups of Ammonites.
That this is no case of real affinity but of convergence only, is evident from a com-
parison of the sutures, which differ considerably, especially in the character of
the auxiliary series. But with fragments of body-chambers only available for
examination, one might, indeed, be at a loss how to distinguish them.

A small group of Ceratites, which presents itself as a natural subdivision, con-
sists of Ceratites Erasmi v. Mojsisovics (Cephalopoden der Mediterranen Trias-
provinz, Abhandl. K. K. Geol. Reichsanst., Bd. X, p. 43, Taf. XL, fig. 13), C. aster
v. Hauer (Denkschr. Kais. Akad. d. Wissensch,, LIX, p. 262, Taf. III, fig. 3) and
C. tuberosus v. Arthaber (Beitreege zur Geol. u. Paleont. Oesterr.-Ungarns, ete.,
Bd. X, p. 68, Taf. V, fig. 6).

All those species are provided with short, spiniplicate ribs, originating from
stout umbilical bumps and gradually dying out towards the siphonal margin. It
is probably the brachyphyllic development of the sutures which induced Philippi
(1. c. p. 87) to unite this little group with Beyrichites Waagen. But the sculpture
of Beyrichites differs considerably from that of the four above-quoted species,
cousisting of falciform folds, which are always less strongly developed in the Jower
than in the upper portion of the flanks. If tubercles orspines exist, they are in-
variably found in the middle of the lateral parts, not in the vicinity of the um-
bilicus. The absence of any umbilical sculpture is a feature so characteristic of
typical representatives of Beyrichites (B. reuttensis Beyr., B. Khanikofi Oppel,
B. affinis Mojs.), that any attempt to amalgamate spiniplicate forms with this
genus must be discarded.

For the accommodation of the four above-quoted species of Ceratites, the sub-
genus Philippites may be proposed.

In the Indian Muschelkalk this sub-genus is probably represented by Cera-
tites sp. ind. aff. Weisoni (Diener 1. c., p. 8, P1. I, fig. 8) from the Shalshal cliff. This
species is closcly allied to C. Erasmi, but its suturesare simpler, the marginal
walls of the saddles remaining entire. Whether there exists a closer affinity between
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ascertained. C. Wetsoni has been
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this species and C. TWetsoni Oppel, cannot be b L . :
founded on a very imperfect fragment, the systematic position of which is rather
doubtful. In the sutural line a very broad second auxiliary lobe lS. .the most .001.1.
TIn the fragment from the Shalshal cliff the umbilical margin is

spicuous element. ir
ly be examined as far as to the first auxiliary

wanting and the sutural line can on

saddle. .
A typical representative of the sub-genus Philippites in the Muschelkalk of

the Himilayas is Ph. Jolinkanus, which agrees with the Alpine 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

Dinarites connectens by E.v.Mojsisovies (Cephalopoden der Mediterranen Triaspro-
ving, L o. p. 9, Taf. III, fig. 10) from the Werfen beds of Hungary, notwith-
standing its remarkable similarity in sculpture, But in Dinarites connectens,
which is provided with two lateral lobes as in Ceratites, the development of sutures
is exactly the samo as in typical Dinarites. The lobes are few in number, narrow,
not scrrated, and are separated by very broad, rounded saddles. I think that
Dinarites connectens might find its systematio position with dpleuroceras Hyatt
rather than with any other group of Ceratites.

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

There is only a single species of this sub-genus from the Himdlayan Muschelkalk
known to me. It has been illustrated in fig. 3, pl. V, of my memoir on the Cepha-
lopoda of the Muschelkalk (Himédlayan Fossils, Palzeont. Indica, ser. XV, Vol. II,
Pt. 2), but has 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 (L ¢. p. 94). The sccond speoies, which I have referred to Gymnotoceras
provisionally and with great reserve only, is too fragmentary to allow of a safe
determination.

A third group of forms nearly allied to the section of nmodosi, consists of carinate
Geratites allied to Ceratites rusticus Hauer (Denkschr. Kais. Akad.d. Wissensch.,
Bd, LXIII, 1896, p. 259, Taf. IX, fig. 1-4) from the Bosnian Muschelkalk of
Haliluei. This section, for which I propose the sub-generic name of Halilucites, is
distinguished by the presence of strong keels, accompanied by siphonal furrows.

In my memoiron the Triassic Cephalopoda of the Bakony (Paleontologischer
Anhaug zu dem ersten Teil des ersten Bandes der Resultate der wissenschaftlichen
Erforschung des Balat, , p- 9) I have objected to F. v. Hauer's view that those
species should be looked upon as intermediate shapes between Cerafites and
Hungarites. Iungarites, which makes its first appearance together with Otoceras




CERATITOIDEA, 39

in the Permian rocksof Djulfa, entirely agrees with Otoceras in its development,
exhibiting a tripartite character of the siphonal part in adol t stages of growth.
The siphonal part is roof-shaped, its two flanks sloping regularly from a shurp me-
dian keel or edge towards the marginal ridges. In Otfoceras, which is most inti-
mately related to Hungarites, 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 epecimens with a diameter of the shell of only 5 mm,
Inold age the three-edged termination of the siphonal part b bsolet
the marginal edges disappearing gradually, whereas the sharp, knife-like
median edge remains. Insuch full-grown individuals the transverse section is
helmet-shaped.

From this typical shape of Hungarites and of Ofoceras the Bosnian Ceratites of
the group of Ceratites rusticus differ considerably. Theirsiphonal 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 of dislinction be-
tween Halilucites and Hungarites.

In the Indian Muschelkalk a single species of Halilucites is known to me. It
is nearly allied to H. planilateratus v. Hauer from the Bosnian Muschelkalk.

The most important group of Indian Ceratites is the section of eircumplicati,
for which I propose the sub-generic designation of Hollandites. Philippi considers
this group as remarkably well defined and in his diagnosis (1. 0. p. 93) enumerates
the following features as its leading characters of distinction :--

“ Diener’s circumplicati are forms with closely-set ribs, which, as a rule, are
slightly falciform. In the chambered parts of the shell the ribs ave 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 of species, lateral
and marginal tubercles, however, less frequently. This is a difference between
Diener’s circumplicati and the seotion of binodosi, 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 their suturesthe Indian circumplicati also differ remarkably from the
overwhelming majority of European representatives of the genus Ceratites. In the
Indian circumplicati one character of their sutures is very conspicuous and constant:
this is the small number and high development of principal elements. Besides the
median prominence three saddles only are tly and well developed, namely,
the siphonal and two lateral saddles. Of auxiliary elements the first auxiliary lobe
alone is distinctly marked. All the remaining elements are rudimentary and very
inconstant in shape and number. Those auxiliary elements between the first auxi-
liary lobe and the umbilical suture correspond exactly to the auxiliary indentations
of the nodosi. In Diener’s cir quently one principal el t of
the sawural line of nodosi, adlstlnct.ly developed first auxiliary saddle, is entirely
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absent. This is the more remarkable because the Indian circumplicati are mostly
large and not strongly evolute forms.

“ With 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. Iam bound to confess, that the arrangement of suturesin
Indian circumplicati reminded me of Trachyceras rather than of Ceratites.”

I have quoted Philippi so far, but I am sorry to say, I cannot agree with him
on all essential points of 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 of Hollandites,
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 soulpture
is but faintly marked in the inner nuclei and gradually increases in strength and
complication towards the body-chamber whorl. The simplest types of this group
are Hollandites Visvakarma and H. Roxburghii, in which the sculpture consists of
straight radiating ribs only, without any tubercles. The most highly developed
forms ave H. Yoiti and H. Ravana, in which the ribs are often dichotomous and
adorned with umbilical, 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 Airavata, . Cecilii and H. Moorei belong to this group.
H. Airavata is provided with umbilioal tubercles. In the two other species tubercles
are altogether absent.

Philippi’s suggestion that umbilical tubercles invariably make their appear-
ance hefore the lateral and marginal ones, isnotin accordance with the results of
my examination of young individuals of Hollandites Ravana var. in which umbi-
lical and lateral tubercles appear together in the same stage of growth. In 4.
Dungara no umbilical tuberoles at all are developed, but only protracted lateral
elevations and siphonal prominences of the ribs in the outer volutions.

Special stress has been Jaid by Philippi on the character of the sutural line of
Hollandites, cspecially on the absence of a distinctly marked first auxiliary saddle.
This argument has also proved to be insufficient on closer examination of my
Himélayan materials. Two species, which in their external shape and sculpture
must be considered as typical representatives of this sub-genus, H. Pisvakarma and
H. Moorei, are provided with auxiliary saddles as distinct asin any species of the
section of nodosi. To them a third species, previously described as Meekoceras
Nalikanta, must be added, which I prefer to include now in the sub-genus Holland-
ites. Although the character of the sutural line desoribed by Philippi is well
marked in H, Poiti and itsallies, it cannot be looked npon as a feature of sub-generic
importance common to all Indian Ceratstes circumplicats.

As Waagen’s important studies of the fauna of the Salt Range Ceratite forma-
tion had not yet been published at the time when I wrotemy memoir on the
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Cephalopoda of the Himélayan Muschelkalk, I accepted the genus Meekoceras in
the wide interpretation in which the namehad beenapplied by E. v. Mojsisovics.
Three species, which I thus originally included in the genus Meekoceras, namely, X,
Nalikanta, M. Srikants and M. Narada, were subsequently included in Waagen’s
genus Proptychites. The examination of inner nuclei of Hollandites Voiti Oppel
and the discovery of a species most intimately allied to Meekoceras Nalikanta, viz.,
Hollandites Cecilii, have convinced me that their proper systématic position is
probably among the representatives of Hollandites.

Some very r kable cases of converg have been noticed between adult
individuals of several species of the sections of Ceratites nodosi and circumplicati.
There are species in both sections with atendenoy 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 vecall the sculpture in the outer volutions of the typical Ceratites nodosus
from the German Muschelkalk. Outer volutions with this pattern of sculpture are
found in species whose inner whorls are eutirely different, e.g.,in Ceratites Devasena
orin C. truncus of the section of nodosi, andin Hollandites Vyasa of the section of
circumplicati,

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

From such experience it is evident that outer volutions of Indian Ceratites,
separated from their inner nuclei, become practically indeterminable. I have,
indeed, been obliged to leave undctermined a larce number of fragments collected
in the Muschelkalk of Spiti by Hayden and A. v. Krafft, which formerly would
have been referred without hesitation to Ceratites ¥yasa or to C. Ravana.

It is quently impossible to establish the systematic position of the frag-
ment which Oppel has thought worthy of the specific name of C. omustus, or of
Ammonites Blanfordi Salter. Those two names must be discarded entirely, having
been attributed to undeterminable specimens.

In common with E. v. Mojsisovies I have considered the majority of Indian
cirenmplicats as representatives of the Arctic group of Ceratites polaris { Arcloceras
Hyatt), but it must be remembered that this was before the important results of
‘Waagen’s examination of the lower Triassic ammonites from the Ceratite formation
of the Salt Range were known to me. Waagen (Fossils from the Ceratite forma-
tion, Salt Range Foss.,, Paleont. Indica, ser. XIII, Vol. II, p. 116) pointed out the
remarkable similarity between the group of C. polaris and bis genus Proptychites.
Philippi (L. ¢. p. 90) peremptorily excludes 4rcloceras from the genus Ceratites
and denies any olose relationship between Arctic and Indian circumplicati,
Having no materials of Arctoceras at hand for studying the development of the
inner volutions, I am not able to enter further into this question.

Among European Ceratites C. Pelersi v. Mojs., C Zezianus v. Mojs. and
Ceratites 8p. ind. Diener from the Muschelkalk of the Schiechlirghoehe (Diener,
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Beitraege zur Geologie und Palzontologie Oesterr. Ungarns, ete., XIII, 1901, p. 11,
Taf. II, fig. 5) are probably representatives of the sub-genus Hollandites. I cannot
agree with E. v. Mojsisovics in placing C. Pefersi, a near ally of Hollandites Voiti
Oppel, in the group of Ceratites bimodosus, 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. Pefersi agrees with
the Indian types o} circumplicati. C. Zezianus and C. sp. ind. from the Schiechling-
hoehe are too imperfectly known to permit a safc establishment of their systematic
position.

In the inner nuclei of Hollandites Vyasa the ateral 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 aspecies 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 of this species (section oi 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. If the pattern of sculpture, peculiar to Per:-
pleurocyclus, were combined with the ornanentation of Philippites Jolinkanus,
forms with the external shape of the genus Acrockordiceras Hyatt 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 obsolets and of Celtites 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 Himélayas (p. 24) I have explained that this sub-genus is largely
represented in the lower Triassic deposits of the Him4layas and that two species
also occur in the lower Muschelkalk of the limest rag of Chiticl 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. Mojs, The advisability of separating the
latter gronp from Danubites as a proper sub-genus (Florianites Hyatt) might be
taken into consideration.

E. v. Mojsisovics in his Cephalopoden der Hallstitter Kalke (Abhandl. K. K.
Geol. Reichsanst., VI-1, p. 1, Supplementbd., 1902, p. 328) advocates a generio
separation of the Indian forms, united in the sub-genus Danulbstes in my memoirs on
Himélayan fossils, from the group of Arctic Ceratites obsoleti.

According to his opinion, Meekoceratide were the ancestors of Indian Danu-
bites and Dinarites spiniplicati (Olenekites) the tors of Ceratites obsolets.
The external resemblance of both groups is therefore a case of convergence only, and
a classification of ammonites based on the monophyletic principle of phylogeny
consequently demands their division into two separate genera. E.v. Mojsisovics
therefore restricts the name of Danubites to the Arctic species and proposes to unite
the Indian forms with Waagen’s genus Xenodiscus.
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I am not inclined to follow this view. Phylogeny is very unsafe ground for
palmontological 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 angestors. To the amalgamation
of Indian Danubites 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 Muschelkalk, Ceratites
Hatscheki and C. Oberh i, occupying an isolated position among this genus,
are prototypes of the new sub-genera Haydenites and Salleriles. Their leading
features will be mentioned in the specific desoriptions.

That the developmental connection of the single forms is a very unsafe guide
in the classification of Ceratifoidea, is most clearly proved by some characters of
the Indian types, belonging to the section of Ceratites subrobusti. In the Triassic
fauna of the Arctic region the section of C. subrobusti forms a well-individualised
group, so nearly allied to Dinarites spiniplicati (Olenekites) from the same geological
horizon, that E. v. Mojsisovics considered them to be connected by an un-
interrupted evolutional series. Philippi removed this seotion altogether from
the genus Ceratites and united it in a new genus, Rohustites. Hyatt's deno-
mination, Keyserlingites, introduced for the section of Subrobusti in 1900 in
the English edition of Zittel’s text-book of Paleontology, having the priority,
must be accepted according to the rules of palacontological nomenclature.

I shall not enter here into the discussion about the advisability of cousidering
the group of Ceratites subrobusti as a genus entirely ditferent from Ceratites, which
has arisen between Philippi and E. v. Mojsisovics (Cephalopoden der Hallstitter
Kalke,1. ¢. VI—1, Supplementbd., p. 326). E. v. Mojsisovics, strongly insisting
on the systematio importance of sculptural elements, lays speoial stress on the
Arotic Ceratites Bungei and on the congeneric forms of the Indian Muschelkalk,
which, according to his view, prove the absolute coincidence of their pattern of
ornamentation with that of the Ceratites nodosi.

Having besn able to examine in detail some exoellently preserved specimens
of Keyserlingites from the Himalayan Muschelkalk and to make their different
develop 1 stages ible to observation, I have been led to the conviction that
their inner nuclei differ remarkably from those of the Siberian representatives of the
group. The peculiar mode of development of the morphological elements of the
shell will be explained more thoroughbly in the description of Keyserlingites Dieneri.

That Keyserlingites subrobustus Mojs., the prototype of the sub-genus, and
K. Dieneri are offsprings from common ancestors, is very improbable, notwith-
standing their external similarity, which has even induced me, in accordance with
E. v. Mojsisovics, to plead for their specificidentity. 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 grouping of species of a ites on a morphological basis wouid
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become impossible, if species resembling each other so very olosely 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 of 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 cspecially which induces me not to remove Cerafites
Dieneri from the sub-genus Keyserlingites. ‘'he practical consequence of a generic
separation of the Indian and Siberian types would be the impossibility of arriving
at a satisfactory detcrmination of any specimen without destroying it. I amno
advacate of the requirement of geologists that the distinction of genera should
rest only on such peculiarities as are easily accessible to observation in the majority
of fossil remains; mnevertheless, I think that practical reasons should, indeed,
forbil the use of such characters as fundamental points of generic distinction
as are only accessible by sacrificing precious material and whichin many faunse of
ammonites cannot be observed at all.

Keyserlingites Dieneri Mojs., which in later stages of growth resembles so
strongly K. subrobustus, is not the ouly representative of the section of Ceratites
subrobusti in the Himélayan 'Muschelkalk. Another species of this group recalls
the Arctioc K. Bungei, a third recalls an unnamed species from the mouth of
the Olenck, but both of them are preserved in fragments only and nothing is
known of their inner volutions. As far as our knowledge of K. Dieneri goes,
I am rather inclined to consider these resemblances as cases of a remarkable
convergence than of a real phyletio affinity.

Thus, we may leave the Indian representatives of Ceratites subrobusti in the
sub-genus Keyserlingiles, 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 bave differed considerably from
Olenekites, as may be seen at once from a comparison of the inmer nuclei of K.
Middendorffi in E. v. Mojsisovios’ * Arktische Triasfaunen ” (Taf. II) and of K.
Dieneri in this memoir (PL XTI, fig, 2). It has been suggested by F. Noetling
(Lethza Mesozoica, Vol. I, Pt. 2, p. 157), that there is a great probability of
Ceratites subrobustus belonging to the genus Stephanites Waagen (Ceratite Forma-
tion, Pal@ont. Indioa,ser. XIII, Salt Range Foss., Vol. II, p. 100) from the upper
Ceratite limestone of the Salt Range. I cannot agree with this view. The sculpture
of Stephanites differs considerably "from that of Keyserlingites, consisting, as
it does, of very stout tubercles or thorns only, without any intervening ribs.
Another difference is noticed in the length of 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 Ceratitoidea, and considering it as closely allied to
Acrochordiceras Hyatt.
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Thus we arrive at the following classification of the epecies from the Him4-
layan Muschelkalk, which might be included in the genus Ceratites in a wider
range of interpretation :—

A, Ceratites 3. 3. (section of C. nodosi Beyr.).
1. Ceratites trinodosus v. Mojs.
2. » Thuslleri Oppel.
3. ,  Himalayanus Blanf.
4. » ap. ind. aff. Alicki Mojs.
5. ,  superbiformis nov. sp.
8 4, Kamadera Dien,
7. ” Kuvera Dien.
8. ,,  Royleanus nov. sp.
., truncus Oppel.
10. » Devasena nov. nom.
11. » Padma nov. sp.
B. Philippites (group of C. Erasmi Mojs..
12. Philippites jolinkanus nov. sp.
18. » sp. tnd. aff. Wetsoni Opp. (7).
C. Gymnotoceras Hyatt (group of C. geminati Mojs.}.
14. Gymnotoceras sp. snd aff. geminato Dien.
D. Halilucites (group of C. rusticus Hauer).
15. Ha'ilucites sp. ind. ex aff. planilaterato Hau.
E. Hollandites {group of C. cs: plicats Dien.).
16. Hollandites Voiti Oppel.
17. » Ravana Diener.
18. » Atiravata Dien.
19. » Cecilii Dien.
20. » sp. ind. aff. Cecilii Diener (Cephalopoda of the Muschelkalk,
PL 1V, bg. 4).
21, » Hidimba Dien.
22, » Dungara Dien.
28. » Visvakarma Dien.
24, » Rorxburghii nov. sp.
25. ” Arjuna Dien.
26, » Moorei nov. sp.
27. » Vyasa Dien.
28. » Nalikanta Dien.
29. » Srikanta Dien,
30. » Narada Dien.
F. Peripleurocyclus (group of C. continui Dien.).
81. Peripleurocyclus Smithianus nov. sp.
G. Salterites.
8%. Salterites Oberhummers nov. sp.
H. Haydenttes.
83. Haydenites Hatschekis nov. sp.
J. Keyserlingites Hyatt (group of C. subrobusti Mojs.).
84. Keyserlingites Dicnersi Mojs.
86, » Pakars nov. sp.
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86. K. lingiles sp. ind. aff. subrobusti Diener (1. c. PL V, fig. 8).
37. w  sp.ind. aff. Middendorf Diener (L. c. PL. V, fig. 7).
38. » pagoda nov. sp.

39. » nov. 8p. ind. ez aff. Bungei Mojs.

40. » nov. sp. ind.

K. Florianites Hyatt.

41. Florianites Kansa Dico.

The systematic position of two species described by Oppel, which have been
based on very poorly preserved fragments, Ceratites Wetsoni and C. onustus,
has not been ascertained. The species of Ceratites, which has been illustrated
as Ceratites Wetsoni by Frech in the Lethea Mesozoica, Vol. I, Pt. 2, “Die
Asiatische Trias”’ (Taf. 16, fig. 3), has nothing whatever to do with Oppel’s species.
It is a typical representative of the group of nodoss, probably nearly allied to
Ceratites Thuillers Oppel. It only needs a glance at the illustration of Oppel’s
type-specimen to find out that no affinity whatever exists between this and Frech’s
specimen from the Silakank. Iam at a loss to understand the reasons which led
Frech to an identification of two forms differing so remarkably from each other.

Sub-genus : CERATITEs (SENSU STRICTO).

(Group of Ceratites nodosi).

1. CeraTiTES THUILLERI Oppel.

1863. Ceratites Thuslleri Oppel, Palwontologische Mitteilungen sus dem Museum des kgl. bsyr. Stastes
Stuttgart, p. 277, PL. 77, fig. 3.
1895. C. Thuilleri Diener, Himil. Foss. Palmont. Tod, ser. XV, Vol. II, Pt. 2. The Cephalopoda of the
Muschelkalk, p. 21, PL. I1, fige, 1, 2.
‘The present species of Ceratites is one of the commonest in Hayden’s and
A. v. Kraftt’s collections from Spiti. My specimens, although exhibiting great
variability in size, ornamentation and details of their sutural line, agree with the
typical form described by Oppel and with the variety from the Shalshal cliff, illus-
trated in fig. 2 of my above-quoted memoir.
A character, which has becn met with in all my examples and may serve as
a distinguishing feature between fragments of adult individuals. of the groups of
C. Thuilleri and C. Poiti (Hollandites), is the square shape of the transverse
section. In the group of C. Poiti and its allies the ventral area is always rounded
and passes very gradually into the lateral parts. In the group of C. Zhwillers
it is broad, gently-arched and separated more or less distinctly from the flanks.
In body-chambers of both groups the sculpture b eventually obsolete, being
reduced to falciform undivided ribs, without prominent tubercles. In such speci-
raens I have invariably found the shape of the transverse section a good character
of distinction.
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The siphonal area is never carinate, as in Ceratites himalayanus Blfd. In old
individuals it often becomes pertectly 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 have been met with, in which the ribs are moderately
developed and adorned by strong and high thorns. Especially the lateral and
warginal spines are strongly developed, whereas the umbilical tubercles are more
faintly marked, as is the case in some varieties of the Alpine C. ¢rinodosus, eg.,
in the specimen from the Bakony, illustrated by E. v. Mojsisovies in Abhbandl.
K. K. Geol. Reiohsanst.,, X, Pl. VIII, fig. 5.

Bifurcation of the ribs originating in umbilical tubercles has but rarely been
noticed. In the lateral tubercles bifurcations occur very irregularly but :
never entirely absent, not even in the body-chamber volution of full-grown indivi-
duals. The number of marginal tubercles is never more than double the number of
lateral ones, but usually less than one and a half times that number. A socmewhat
exceptional type is exhibited by a full-grown specimen from Muth (coll. Hayden),
which in its general shape and in the character of the inuner volutions agrees com-
pletely with Oppel’s type-specimen from the same locality. In this specimen 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 of the volution remain
undivided. Nevertheless an augmentation of ribs is also uvoticed 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 fubercles those faint traces of
prouinences whiok interrupt the regular elevation of the ribs in the body-chamber
of this specimen. In Oppel’s typ imen a single i lated rib is developed
in the vicinity of the aperture.

The number of ribs is equally variable. In a nearly complete example from
the Shalshal cliff, with part of its body-chamber preserved, 19 ribs are counted.
In Oppel’s type-specimen this number amounts to 23. Ina third example from
Muth only seven ribs are counted to one-half volution. Inspecimens 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. Mojsisovios, the involution of the whorls takes
place outside the spiral line of lateral tubercles. Only a small number of specimens
are sufficiently well preserved to allow an examination of this character, in which
they agree with Oppel’s type-specimen.

Sutures.—Oppel’s type-specimen of C. Thuilleri is distinguished by the presence

4
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of brachyphyllic sutures, the saddles being serrated up to their tops. This isalso 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.
TIn a typical specimen from Muth the tops of the saddles are entire and the marginal
walls are but faintly serrated. Nor arethe 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 these in typical specimens of the Alpine
C. binvdosus Hauer or C. trinodosus Mojs.

Locality : ber of sp ined.— Shalshal cliff 1, coll. Krafft;
Muth, Spiti, 10, coll. Hayden, 1, coll. Krafft; Thanam valley, Bashahr, 1, coll.
Hayden; Jolinka, Byans, 2, coll. Smith ; ridge between Dharma and Lissar valleys,
1, coll. La Touche.

2. CERATITES TRINODOSUS v. Mojsisovics. Pl III, fig. 5.

1882, Ceratites trinodosus E. v. M ics, Die Cephalopoden der Medi Trissprovioz, Abbandl.
K. K. Geol. Reichaanst, x, 1. 29, Taf. V111, figs. 6, 6,7, 9, Tof. XXXVILL, igs. 6, 7.

1887, C. trinodosus v. Haver, Die Cephalopoden des bosnizoben Muschelkalkes von Han Bulog bei Serajevo
Deukeshr. Kain. Akad. & w.--, LIV, p.26.

1896. C. trinodosus K. v. Hauer, Nautiliden und irchen Leben sus dem Muschelkalk
on Haliluci bei Sarajevo, Denkschr, Kais. Akad. d. w.,- LXII, p. 263.

1896. C. trinodosus G. v. Arthaber, ie Cephalopoden fauns der Reiflinger Kalke, Beitrage zur Geol. u. Pal.
Oesterr, Ungarns, ete. X, p. 48, 197, Tuf. IV, fig. 3, XXIII, fig. 1.

1899, C of. trinodosus A. v. Knafft, General Report, Geol. Surv. of India for 1898.99, p. 18.

1800. C. trinodosus Diener, Die trisdische Cephalopodenf a.z hiechlinghoehe bei Hallstiitt, Beitrage
zur Geol. und. Pal. Ocsterroich-Ungaras, etc. K111, p.

1900. C. trinodosus Diener, Neue Beol ucber n...rh.m.lk Cephalopoden des euedlichen Bakony
Falwontologischer Aninug des ersten Bandes der Resultato der Wissenschaftlichen Erforschung
des Balatonsess, 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 Himdlayan
Muschelkalk and emphasized the identification of a specimen from Hayden'’s collec-
tion with the well-known species of 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. ¢rinodosus 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 linc of lateral tubercles, the brachyphyllic character of the
saddles in the sutural line.

‘Lhe 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. ¢rinodosus by the smaller
number of marginal tubercles only. “he 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 rot been noticed in
all specimens of C. Thuillerias a constant feature, In the preceding description
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examples from the Muschelkalk of Muth have been mentioned which in their
sutural linc agree entirely with C. frinodosus. Thus the difference in the mode
of involution seemsto be the most important and leading character of distinction
between the two species.

A. v. Krafft in his preliminary report on Hayden’s colleotions from the
Muschelkalk of Spiti remarks the presence of a specimen from K4g4, which to him
appeared more nearly allied to C. ¢rinodosus than to C. Thuillers. It isthe specimen
illustrated in fig. 6, PL. III. From an examination of thisspecimen it isjobvious that
the involution of the whorls takes place énside, not outside, the spiral line of lateral,
tubercles. Thus the present example agrees with C. trinodosus, not with C.
Thuillers, in its most important character of distinetion. Inits sculpture it recalls
the Lombardic variety of C. ¢rinodosus or even of C. binodosus by_the faint deve.
lopment of umbilical tubercles. 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 lution three ginal 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 havebeen taken one-quarter of a volution behind the aperture.

Dismeter oftheshell . . . . . . . .. 87 mm.
B w owumbllicos. .. ... . o2,
Height of the last volation . . . . . . oo,

Thickness ., » " .

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

Remarks.—1I 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. CErATITES sp. ind. aff. Amrcar v. Mojs.
1899. Ceratites aff. Abicki A. v. Krafft, Genersl Report, Geol. Surv. of Indis, 1898-99, p. 18.

A poorly-preserved fragmentary cast of an ammonite from the Muschelkalk north-
north-west of Kégd, Spiti (coll. Hayden), recalls Ceratites Abichi v. Mojsisovics
(Cephalopoden der Mediterranen Triasprovinz, Abhandl. K. K. Geol. Reichsanst,
X, p. 21, Taf. XI, fig. 8, Taf. XXII, fig. 6, Taf. XXXIII, fig. 7) and C. binodosus
v. Hauer (Denkschr. Kais. Akad. d. Wiss,, 1850, Bd. IT, p. 114, Taf. XIX, 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. dinodosus the greatest number is 24 in one entire volution. In

o
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thenumber of ribs this specimen agrees better with C. Abichs, especially with the
example from the Schreyer Alpe illustrated in Pl. XX1I, fig. 6, by E. v. Mojsisovics.
It is, however, easily distinguished from C. 4bichi by the development of stout
marginal tubercles. In C. 4bichi true marginal tubercles are absent and are
replaced 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. 4bicks or C. binodosus.

4. CERATITEs cf. KAMADEVA Dien.

1895. Ceratites Kamadeca Dicner. Himalayan }‘oss Pdmnt Indica, ser. XV, Vol. II, Pt. 2. The
ephalovoda of the Muschelkalk, p. 24, Pl
1899. C. ¢f. Kamadeva A. v. Krafft, General Report, Geol bnrv 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
Muschelkalk of the Shalshal cliff.

There is no Alpine species to which the present one is as nearly allied as to
Ceratites subnodosus v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz,
Abhandl,, K. K. Geol. Reichsanst, X, p. 33, Taf, X, figs. 9-11). An examination
of the rich Muschelkalk fauna of the Schiechlinghoehe near Hallstatt has led to
the discovery of a large example of Ceratites subnodosus, which resembles very
closely the type-specimen of C. Ko deva from the Shalshal cliff. In both species
the difference of the radial sculpture outside and inside the spiral line of lateral
tubercles is the most p 1 t of tation. Notwithstanding the
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 nodost 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. subnod or C. K d.

6. CERATITES SUPERBIFORMIS nov. sp. Pl III, fig. 4.
1899. Ceratites aff. superbus A. v. Krafft, General Report, Geol. Surv. of India for 1898-99, p. 18.

This beautiful species is represented in the Himdlayan 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 Dharma and Lissar
valleys, Kumaon (coll. La Touche), with parts of its body-chamber 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. Mojsisovies (Cephalopoden der Medit: Triasprovinz,
Abhandl, K. K. Geol. Reichsanst, X, p. 32, Taf XXVIII, fig. 10, Taf. XXXIII,
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figs. b, 6) from the Muschelkalk of the Schreyer Alpe. It is especially to the
example of similar sizeillustrated in fig. 6, Pl. XXXIII, by E. v. Mojsisovics, that it
appears most nearly allied. The trast in the of the lower and
upper parts of the flanks is as strongly marked as in the Alpine type. The 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. Ina broad spiral zone below
the lateral tubercles the sculpture is entirely interrupted.

In their general outlines and involution the two speci from Muth and
from the Schreyer Alpe also agree. Nevertheless, there are sufficiently good
reasons for considering the Him4layan 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 C. superbus and
marked off sharply from the flanks by the rows of marginal tubercles. Thus the
transverse section is nearly rectangular. In the Himdlayan species the siphonal
part is highly vaulted, and, in the inner volutions, even elevated into an indistinet
keel. Nor do the marginal tubercles form a sharply-marked border between the
flanks and the siphonal part. The transverse seotion of the aperture is lanceolate,
not rectangular.

In the sculpture slight differences between the two species are also noticed.

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

Another character of difference consists in the presence of short, strongly-for-
ward-turned ribs in C. superbiformis, which originate from the marginal tubercles
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 C. superbus, are noticed
in Ceratites elegans v. Mojsisovics (L. c. p. 31, Taf. IX, figs. 5, 6). Nevertheless the
affinity to C. elegans is certainly less close than to C. superbus, whose Indian
representative is probably C. superbiformis.

Lot

Dimensions.
Dinmeter of theshell . o . . . e+ o+« o« .+ . Timm
w  » » umbilicas . o F e [
Fleight of tho last cabors the umbilcal sature  + . . . . . 85 u
volation { »  woprecedingvolation . . . . . . . 25,
Thickness of the last volution . . ... 225,

My second specimen, with a dlameter of 80 mm., is prouded with a part of
its body-chamber, to whioh nearly one-balf of the last volution belongs. Near the
H2
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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 of 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 species 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. CEraTITES ROYLEANTUS nov. sp. PL IV, fig. 1.

A fragmentary specimen from the Muschelkalk of 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, Paleont. Abhandl. von Dames und Koken,
Bd. VIII, 1901, p. 49, Taf. XXXIV, fig. 1-4), There is, indeed, no Alpine species
to 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. ez aff. 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 perpendicular
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. afavus orin 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 noticed.

The shell, which has been partly preserved, is covered with numerous, very de-
licate and slightly falciform strize of growth, This falciform character of the
striation, together with the faintly developed sculpture, recalls the genus Bey-
richites Waager. Beyrichites Beneckei v. Mojsisovics (Cephalopoden der Mediter-
ranen Triasprovinz, Abhandl, K. K. Geol. Reichsanst, Bd. X, p. 216, Taf.
XXVIII, fig. 1, Taf. LXI, fig. 2-4) somewhat resembles our Indian type, especially
the example from San Roceco, which has been described by Tornquist (Zeitschr. d.
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Deutsch. Geol. Ges. 1898, Taf. XX, fig. 2), but any closer comparison with
Beyrichites is excluded by the presence of acute spines in the Himélayan form,
such as have never been noticed in any species of Beyrichifes and exhibit the
arrangement peculiar to the group of C. binodosus.

Dimensions.
Dismeter of theshell . . . . . . . 70 mm.
w  » » umbilious P .13,
Hoightoﬂhalm{lbonthe umbilical sutore . . .33,
volution »  » preceding whorl . . .28
Thickness of the lsstvolution . . . . . .2 .,

Sutures.— Not known.

Remarks.— Ceratites atavus, according to Philippi, is among the German
representatives of the section of nodosi, the species most nearly allied to the Alpine
C. binodosus.

As my Himélayan specimen does not, unfortunately, allow of an examination
of more than the body-chamber, 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.
Royleanus.

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

7. CERATITES TRUNCUS Oppel.  Pl. IV, figs. 2, 8.

1886. Ammonites truncus Oppel,® Palmontologische Mitteilongen aus dem Meseum des Kgl. barischen
Staates, p.292, P1. 86, fig. 3.

1896. Ceratites truncus Diener, Himélayan Fouils, Paleont. Indies, ser. XV, Vol. TI, Pt 3. The
Cephalopoda of the Muschelkalk, p. 26, PL T, fig. 7.

Oppel’s type-specimen from Kuling, Spiti (coll. Schlagintweit) is the
fragment of an outer whorl consisting of four air-chambers only. In Hayden’s
collections from the Muschelkalk of Kégé, 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 soulpture exactly alike that in Oppel’s type-specimen.

* The original name of thi ies was ites horridus,but in some copics of the publication this nsme har
been changed into A. fruncus printed on labels stuckon tohide the former name, On the labels attached to the
‘type-specimen the name horvides hes been correoted into truncus 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 near the siphonal mar-
gin in very stout and prominent tubercles. If perfectly preserved, those tubercles
are sharpened into acute spines, A second row of lateral tubercles is situated
either in the middle or betwcen the middle and the lower third of the flanks. The
lateral tubercles are rather variable in their shape, either knob-like or transversely
elongated and then forming merely a prominent elevation of the rib. Between the
lateral and marginal tubercles therc is always a zone of depression affecting the
general height of 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 of which form regularly arched
orescents. 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 of
a typical species of the section of Ceratites nodosi.

The 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 flanks. The number of marginal tubercles is twice the number
of umbilical ones. Oceasionally intercalated ribs occur, which bear only marginal
tubercles. This is the sculpture of Ceratites trinodosus or of C. Thuilleri, with
the 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. Where the intervals
betsween the broad, not roof-shaped ribs meet from both sides of the shell, the sipho-
nal area is very narrow and provided with a low but distinctly marked keel, as in
C. kimalayanus Blanf,

This ornamentation of normal species of the group of C. binodosus is restricted
to volutions not exceeding a diameter of 40 mm. In the large spocimen, illustra-
ted in fig. 2, it is clearly exhibited in the posterior portion of the penultimate
whorl. The anterior portion of this whorl exhibits neither the dichotomous
arrangement of ribs nor three rows of tubercles. The umbilical tubercles soon
become obsolete. The lateral tubercles, which are still very strongly developed,
are situated outside the spiral of involution in a row, coinciding with the lower
third of the sides. In the last volution this row has been shifted cousiderably
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nearer the spiral of marginal tubercles and is situated even a little above the middle
of the Jateral parts.

The difference in sculpture between young and adult individuals of this species
is so remarkable that nobody would venture on their identification witheut the
knowledge of complete examples permitting a study of all their stages of growth.
It is by reason of this study tbat the systematic position of C. ¢runcus can be
established now with certainty.

According to the opinion of E. v. Mojsisovics (Arktische Triasfaunen, Mém.
Acad. Impér. des sciences de St. Pétersbourg, XI ser., T. XXXII, No. 6, p.21),
Ceratites truncus belongs to the section of C. subrobusti (Keyserlingites Hyatt).
The character of the inner volutions proves the incorrectness of this suggestion,
based on too scanty materials, In young stages of growth C. fruncus 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. #rumcus do not correspond to
umbilical spines in the inner volutions, as in Keyserlingites, 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. {runcus
are entirely different from young individuals of Keyserlingites in their general shape
and outlines. They are flat and high-mouthed, not globose and inflated. C. truncus
must consequently be removed from the section of C. subrobusti and placed among
that of C. nodosi.

Sutures.—1I have nothing to add to the description in Vol. II, Pt. 2, of this
serics.

Locality : number of specimens ezamined.—North-north-west of Kdgé (Spiti),
2; Muth, 3; Kuling, 1, all coll. Hayden.

8. CeraTITES DEVASENA nov. sp. PL IV, fig. 4.

1895, Ceratites Vyasa Dioner ez parte, Himglayan Foss. Palmont. Indics, ser. XV, Vol. 11, Pt. 2. The
Cephalopods of the Muschelkalk, p. 19, PL. V1, fig. 1 (non fig. 2).
1899. Ceratites nov. sp. A.v.Krafft, General Report, Geol. Surv. of India for 1898-99, p. 20.

Two different species werc included by me in 1895 under the name of Ceratites
7yasa, as has been stated by A. v. Krafft. My examination of the rich materials
of both species collected by Hayden has convinced me that A.v. Krafft's suggestion
was fully justified and that the two species also even belong to two diffcrent groups of
Ceratites, which, however, agrec entirely in the shape of their outer volutions. As
my description of the inner whorls of C. Pyasa has becn chiefly based on

* On labels attached to the specimens included in the present species by A. v. Knafft, I find the name Ceratites
Diencri noo. sp. in A.v. Krafit's own bandwriting. Iamsorry that this denomination cannot be accepted because it
has meanwhilo been attmbuted to the Indian type of Ceratites subrobustus from the Sbalshal ciff by E. v, Mojsiso-
viea (Cepbalopoden der Hallstitter Kalke, Abhandl, K. K. Geol. Reicbsanst, V1, Supplem. 1902, p. 328). The two
groups of Ceratites modosi and of C.subrobusti (Keyserlingites) are too nearly allied to permit the use of the
ame specific denomiuation in both of thew. :
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observations of the specimen represented in fig. 2, Pl VI, of my above-quoted
memoir, I shall confine the name C. Pyasa to the latter, in accordance with A.
v. Krafft, whereas a new name, Ceratites Devasena, must he introduced for the
example represented in fig. 1.

A. v. Krafft describes the inner whorls of this new species as recalling
Ceratites nov. sp. ex. aff. C. subrobustus Diener (L c. p. 27, PL. V, fig. 6), although
flatter sides, a well-marked umbilical margin and the absence of a keel are consider-
able points of difference. Iam 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 has its inner volutions excellently preserved. I have chiselled them out of
a full-grown specimen with a diameter of 180 mm. by scaling oft 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 gencral this is certainly the species to which young individuals
of Cer. Devasena appear to be most nearly allied. There are three rows of 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
1ateral tubercles bifurcationsof ribs occur frequently but not regularly. The number
of marginal tubercles is certainly less than twice that of the double of lateral ones.

The outer volutions are exactly alike those of Ceratites (Hollandites) Vyasa
Dien. 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 being characterised by the tend to develop in later stages of growth
a sculpture consisting of single radial ribs, which are never dichotomous. ~ C. ¢runcus
is, however, provided with a larger umbilicus, its inner whorls are less high, with a
broader area, and stout umbilical 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 promi as distinctly marked as in
C. ¢runcus, have not been noticed in any of my specimens.
Diy i (of the inner nucleus).
Dismeter of the shell 2
” » » umbilicus . . . . e . . . . . . 28,
Height of the last volution . .« « + . .+ . .81,
Thickness ,, , . . . . .. . . . . .19,
ZLocality : ber of specimens ined.—North-north-west of K4gé (Spiti),

8, 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.



CERATITOIDEA. 67

9. CeratiTes Kuvera Diener (var. Pl IV, fig. 5).
1895. Ceratites Huvera Diener, Himélaysn Poss. Palmont. Indicn, ser. XV, Vol. IT, 2. The cephalopods
of the Muschelkalk, p. 25, PI V, fig. 2.

One single specimen only from the Muschelkalk of Kalapani, Byans, was known
tome in1895. An examination of larger materials collected near Jolinka, Byans, by
Smith, shows that the species is subject to considerable variability and that interme-
diate forms ocour 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 wall, 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 and
marginal spines only, the faintly-developed umbilical tubercles disappearing com-
pletely. The shape of the body-chamber volution recalls that of C. fruncus or
C. Devasena.

‘The specimen illustrated in fig. 5, P1. IV, of this ir, holds an int: diat;
position between C. Kuvera and C. Thuilleri, although I prefer to leave it in the
present speoies. 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
oharacter 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 of Oppel’s type-specimen of
C. Thuillers.

Dimensions.
C. Kuvera. C. Kuvera. C. Thuilleri.

Type-specimen. ). lz,"‘.ig. 5. Type-specimen.

Diameter of the shell . .+ 85mm. 67 mm. 77 mm.,
” » » umbilicns . . . .28, 23, 23 ,
Height of the last volution . . . .83, 26 , 33,

Thiokness , ., . - . . .21 , 18 , 2 .,

The difference between the height of the last volution and the width of the um-
bilicus is much more considerable in C. Thuilleri than in C. Kuvera even in our
variety, whioh 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
ocontraction towards their upper portion, so well marked in the type-specimen of
C. Euvera from Kalapani, is but faintly developed in the examples collected by
F. H. Smith. It is certainly not a characler of specific importance,

1
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Locality : ber of speci ined.—Jolinka, Byans, 4, coll. Smith.

Y

10. CeraTiTES PADMA nov. sp. PL V, fig. 4.

The only specimen from Kdagd, Spiti (coll. Hayden), fragmentary as it is,
d eserves 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 (Hollandites) Ravana Dien., that T actually
confounded it with this common species of the Himdalayan Muschelkalk and dis-
covered its difference accidentally when preparing its inner nucleus.

This inner nucleus is entirely different from the inner volutions of Hollandites
Ravane (Pl. 1V, fig. 7). 1t excludes at once any identification of the present
species with Hollandites, but proves that it belongs to the section of C. nodosi.
Its ornamentation recalls C. ¢rumcus Oppel. Bulky lateral ribs occasionally
bifurcate from very high and strongly-developed lateral spines. They alternate
with simple ribs devoid of spines. All 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 closcly to each other, as in Ceratites brembanus E. v.
Mojsisovies (Cephalopoden der Mediterranen Triasprovinz, Abhandl. K. K. Geol,
Reichsanst.,, X, p. 38, Taf. X, fig. 1-4), to which the inner nucleus of our species
seems to be nearly allied.

Sub-genus: Pmrrrppires nov. sub-gen.

As has been r ked in the introduction to this chapter, the Alpine group of
Ceratites Erasmi Mojs., C. Aster Hauer and C. fuberosus Arth. must be separated
tfrom the Indian group of C. circumplicati (Hollandites). In accordance with
Philippi I am inclined to consider them as forming an independent section of the
genus Ceratites, for which I propose the sub-generic designation of Pilippites.

Inthe Himdlayan Trias this sub-genus is represented by Ceratites nov. sp. ind.
Diener (Him4l. Foss. Paleont, Ind., ser. XV, Vol. II, Pt. 2, Cephalopoda of the
Muschelkalk, p. 8, PL I, fig. 3) and by a new species from the Muschelkalk of
Byans.

PuILiPPITES JOLINEANUS nov. sp. PL IV, fig. 6, PL V, fig. 2.

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

Philippites Jolinkanus is very nearly allied to the Alpine representatives of the
sub-genus and strongly recalls in its sculpture Dinarites spiniplicati. It is of
obliquely-elliptical outlines. The whorls overlap each other to a little less than
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_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 umbilical 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 Jolinkanus 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
Dinarites spiniplicati two short spiniplicate ribs ionally 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.
Dismeteroftheshel . . . . . . . . . .6 mm
e
Height of the last volation “’:"'_"‘“;:ﬂ;‘;;‘:;‘;:f -
Thickness of the last volution . . R T
Height of the lst whorl in the placo of ils gratest applanation . . . 185
Thickness ,, " ” » ” .. . 185,
Corresponding dsmeter of the shell . . . . . . . .43 .
\ W w umbilows . . . . . . .11 .,

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 Keyserlingites Middendorffi Keyserl.
(B. v. Mojsisovics, Arktische Triasfaunen, Mém. Acad. Impér. des sciences,
8t. Pétersbourg, VII sér.,, T. XXXIII, No. 6, P1. III, fig. l¢).

Sub-genus : Hazrroerres nov. sub-gen.

(Group of Ceratites rusticus v. Hauer.)

HALILUCITES sp. ind. ex. aff. PLANILATERATO v. Haver. Pl V, fig. 3.

A single species from the Muschelkalk of the Shalshal cliff (coll. Krafft) is,
nnfortunately, not sufficiently well preserved to admit of specific determination,
slthough it certainly belongs to the sub-genus Halilucites. It is very nearly allied
to Halilucites planilateratus v. Hauer (Beitrege zur Kenntniss der Cephalopod

12
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“aus der Trias von Bosnien, II. Denkschar. Kais. Akad. d. Wiss.,, LXIII, p. 261,
Taf, XI, 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 w1de1y umbilicated. The volu-
tions overlap one another to about onc-half their height, The flat area is elevated
into a very high median keel, which is accompanied by shallow furrows on
either side. It is separated from the lateral parts by a bluntly rounded margin.
The lateral parts are flattened and nearly equidistant throughout their entire height.
The transverse section is therefore almost rectangular in outline. Umbilical margin
sharply-rounded, but not acute. Umbilical 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 siphonal margin nearly all the ribs become more prominent and
are elevated into marginal bumps, terminatig in 2 sharp, forward-turned genicula-
tion before reaching the siplional furrows.

Dimensions.
Dismeter of the shell . .. . . cca. 65 mm.
» o » umbilicus . . . . . w0,
" cabove the umbilical sutare R 2
Height of the last nlnm{ W precediog whorl i s
Thickness of the last voltion . . . . . a1,

Sutures.—The sutures, so far as preserved, seem {o agree with those of Hali-
lucites planilateratus. 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: Hozzaxpires nov. sub-gen,
(Group of Ceratites circumplicati).

1. Hovrawnvires Voirt Oppel. Pl VII, figs. 3, 4.

1860. ites Voiti Oppel, P i Mitheil aus dem Museum des kgl. bayrischen Staates
1, p. 276, Tuf. 77, fig. 1.

1896, Ceratites Poiti Diener, Himbl. Foss. Palwont. Ind., ser. XV, Vol. II, Pt. 2, Cephalopoda of the
Muechelkslk, p. 8, PL 1T, 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 Muschelkalk of Bpiti are so rich in
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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 nuoclei, illustrated in this memoir, show a remarkable similarity to the
inner volutions of Ceratites Petersi Mojsisovies (Cep den der Medit:
Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X, p. 27, ’l‘af XI, fig. 10). E. v.
Mojsisovies was, indeed, perfectly right in remarking the affinity of those two
species.

As in Ceratites Petersi, the transverse section is lenticular with a broadly-
rounded area, which gradually passes into the flanks without any distinct demarca-
tion. The sculpture consists of numerous straight or slightly falciform ribs of
unequal strength and distance. The inner nuclei of H. 7oiti differ from Ceratites
Petersi by their wider umbilici and by the absence of lateral tubercles, which in the
Alpine species are acquired at earlier stages of growth. In the specimen illustrated
in fig. 3, P1. V1I, at a diameter of 84 mm. no tubercle has as yet been developed,
whereas in the young example of Ceratites Petersi illustrated by L. v. Mojsisovies,
the first lateral tubercle makes its appearance at a diameter of 17 mm.

A comparison of the inner nuclei of Hollundites Voiti and Ceratites Thuillers
shows at once the great difference in the development of their sculpture. There is
another group of ammonites with ceratitic sutures, to which the external similarity
of the two illustrated nuclei is much more clearly marked than to the section of
C. nodosi. This is the group of forms, which in my above-quoted memoir were
described as Meekoceras Nalikanta (1. ¢. p. 45, Pl. IX, fig. 5) and Meckoceras
Srikanta (1. c. p. 46, PL. VIII, figs. 8, 9) and which in my memoir on the Cephalo-
poda of the lower Trias of the Him4layas (ibid. Vol. II, Pt. 1, p. 73) were placed
in the genus Proptychites Waagen.

In this latter memoir I stated that those species from the Muschelkalk of the
Shalshal eliff, included provisionally in the genus Proptychites, differed from the
lower Triassic species of Proptychites from the Salt Range by a more strongly
falciform sculpture. Now I think, that they should, indeed, be united with
Hollandites rather than with Proptychites. An examination of the innermost
volutions of H. Voiti has convinced me, that in quite young stages of development
their shells are thickly globose, exactly asin Proptychites (?) Srikanta, P. Nalikanta
and P. Narada.

That none of those three species is identical with young examples of H. Poit;
may be seen from diff in their tation and in their sutural lipes. In
H. Voiti the sculpture is more strongly marked and irregular and the saddles are
brachyphyllic at very early stages of growth.

An Alpine species, which also strongly recalls H. Poiti in the shape of its
inner nuclei, is Beyrichites Beneckei v. Mojsisovics (Cephalopoden der Mediterr,
Triasprovinz, L ., p. 216, Taf. XX VIIJ, fig. 1, XXXIX, fig. 6, LIX, fig. 2-4). If
we compare the illustration fig. 4 on Pl. LXI of E. v. Mojsisovics’ monograph with
our figure, we find a remarkable similarity in the development of straight and strong
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radiating ribs, reaching across the flanks from the umbilical to the siphonal
margins.

Among the Ceratites of the Arctic region it is chiefly Ceratites decipiens
v. Mojsisovies (Arktische Triasfaunen, Mém. Acad. Impér. des sciences de St.
Pétershourg, VII ser., T. XXXIII, No. 6, p. 27, Tab. VI, fig. 9), which may claim
comparison. The similarity is, however, restricted to the pattern of ornamentation.
Otherwise inner nuclei of C. decipiens differ from those of H. Poiti by their very
globose whorls and by the airangement of their sutural line,

Ceratites decipiens is certainly the prototype of a group to which & sub-generic
value must be attributed.

Locality - ber of speci ined.—This species is richly represented
in the Himélayan collectlon, especially from the Muschelkalk of Spiti. Kégé 6,
Kuling 1, Muth 4, all coll. Hayden.

2. HorrLsxpites Ravana Diener. Pl IV, fig. 7.

1895. Ceratites Ravana Dicuer, Himélayan Foss. Palwont. Indica, ser. X, Vol. IL, Pl. 3. The Cepha-
lopoda of the Muschelkalk, p. 10, PL. II, fig. §, var. PL I1, fig. 3.

1895, Ceratites nov. sp. ind. aff: C. Ravana Diener, ibid. p. 11, PI. II, fig. 4.

1895. Ceratites sp. ind. ex. off. C. Ravana Diencr, ibid. p. 12, P1. 1, fig. 6.

The examination of rich materials of this species has convinced me of the
wide range of the variability in its sculpture. I therefore prefer to include the
fragments which were formerly considered as C. sp. ind. ez. aff. C. Ravana in the
present species.

The full-grown example from the Shalshal cliff, illustrated in fig. 5, PL II,
may be regarded as the type. With this form most of the specimens in the
Himélayan collection agree. The large number of distinctly faleiform ribs, origin-
ating in pairs at the umbilical margin, and the insignificant réle that tubercles
play in the ornamentation, make a distinction from the nearly-allied H. Poiti an
easy matter. The distinction becomes, however, more difficult in those varieties in
which bifurcations of ribs are noticed in the lower portions of the lateral parts
and are combined with a slight swelling of the ribs (P1. II, fig. 4) or even with true
lateral tubercles (P1. 1I, fig. 6).

All those types are connected with each other by intermediate shapes and
may be considered as transitional forms between H. Ravana and H. Voiti Oppel.

In full-grown individuals of the typical form the sculpture is also subject to
some variation. A specimen measuring 83 mm. in diameter, from the ridge
between the Dharma and Lissar valleys (coll. La Touche), is lying befere me, in Which
the ribs are considerably broader in the vicinity of the aperture than in my type
specimen from the Shalshal cliff, and are covered with numerous, distinetly marked
strise of growth. The same character has been noticed in an adult example from
Kégé, with a diameter of 105 mm. In both specimens umbilical tubercles are
entirely absent in the body-chamber.

Young individuals of Hollandites Ravana iffer considerably from equal sized
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specimens of H. Zoiti by their coarse sculpture, which consists of closely-set,
equidistant and distinctly faleiform ribs. The fig. 7 on PL IV of this memoir
the inner 1 of a large example from Muth, belonging to the
ty pxcal form of H. Ravana. 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 rcgularly rounded siphonal area. The same character has been
noticed in the inner volutions of H. Vyasa.
Locality : number of specimens examined.—Muth (Spiti) 4, coll. Hayden ; Kégé
(Spiti) 6, coll. Hayden; ridge between Dharma and Lissar valleys, Kumaon, coll.
La Touche.

3. HorLanDITES AIRavATA Diener. Pl VII, fig. 5

1895. Ceratites Airavata Diener, Himflayan Foss,, Palwont. Tndics, ser. XV, Vel. II, Pt. 2. The Cepha-
lopoda of the Muschelkalk, p. 12, P IV, g. 3.

This specics differs from Hollandites Ravana, 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 distinet 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 H. Ravana
(PL IV, fig. 7) shows this difference between the two species very clearly.

In old age the lateral ornamentation grows more dclicate, the umbilical tuber-
cles only persisting throughout the entire length of the body-chamber. A large
specimen from the ridge between tho Dharma and Lissar valleys, Kumaon, with a
diameter of 82 mm., shows very numerous and dclicate, falciform strice 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 18 mm. in width, whereas in the type-specimen of
H. Ravana of the same size the diameter of the umbilicus is 23 mm.

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

4. HoLranp1Tes VisvakarMa Diener.
1895. Ceratites Visoakarma Diener, Himélayan Foss. Palmont. Ind.,ser. XV, Vol. I, Pt. 2. The Cepla-
lopoda of the Muschelkolk, p. 16, P11V, fig. 2.

An excellently preserved example of this species has been collected in the
Muschelkalk of K4gé, 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
b iderably thick d near its aperture, where the proportion of height
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to thickness is 42 to 32 mm. The aperture probably coincides with the peristome,
the length of the body-chamb ing exactly half voluti

The soulpture is very characteristic, consisting of simple radial ribs only,
which are strongly developed only in the anterior portion of the last volution,
Thus Holl. Visvakarma represents one of the simplest types of circumplicate orna-
mentation. As in my type-specimen from the 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.—1The sutures of H. Visvakarma differ from the type of sutures
exhibited in H. Poiti Oppel and its allies by the presence of well-developed auxiliary
saddles.

5. HorLanpites RoxpuUreHIr nov. sp. Pl 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 II. Visvakarma. T have decided in favour
of the first alternative, because the species from Jolinka is subject to considerable
variations in its inflation and involution. If I had united it with . Visvakarma,
I should have been obliged to introduce a range of circumseription in the latter
specics, 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 the ammonites from this locality being distinguished by an obliquely
elliptical shape. In their involution they are subject to great variability. The
illustrated typc-specimen agrees with Holl. 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 are strongly com-
pressed and high, but become considerably inflated in the vicinity of the apertural
margin.

The sculpture agrees exactly with that of H. 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.
Dismeter of the shell . . . . .. . . . + 110 mm.
» w » umbilicos . . B . . . . . 80 ,
Greatest height of the last vnorl . . . . . . -
w  thickness ,, ., . . 38,
Height of the last whorl at the plm of its ;mw lyp]lnltwn .. 0,
Thickness ,, » . . . . . .19 .
cm-,mamg Jiamoterof theshell . . . . . . :9 -
6

» » umbilions . . . . .
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Sutures.—The sutures are but partly known to me. They differ in their
arrangement from those of H.” Visvakarma by the presence of a broad umbilical
lobe, which is irregularly serrated but does not exhibit distinet auxiliary elements,
whereas two auxiliary saddles are distinctly developed in H. Visvakarma.

Locality : number of specimens examined.—Jolinka, Byans, 5, coll. Smith.

Remarks.—Indifferently-preserved examples of this species exhibit a remark-
able similarity with Ptychites rugiferi deformed by pressure. They can, however,
be easily distinguished by the different character of their sutural lines.

6. HoLLANDITES DUNGARA, Diener.

1896. Ceratites Dungara Diencr, Himélayan Foss. Palwont. Indica, ser. XV, Vol. I, Pt. 2. 'The Cepha-
Topoda of the Muschelkalk, p. 15, PI. II, fig. 2.

Of this species numerous and fairly well-preserved specimens have been found
in A. v. Krafft’s and Hayden’s collections. In general, they are very similar to the
widely-umbilicated variety of H. Poiti, but can- always be distinguished by their
sharpened ribs, which arestrongly 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 but exoeptionally 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 of specimens examined.—Shalshal cliff 1, coll. Krafft; Kéigé
(Spiti) 1, coll. Krafft, 2, coll. Hayden ; Muth (Spiti) 1, coll. Hayden ; ridge between
Dharma and Lissar valleys, Kumaon, 1, coll. La Touche.

7. HorraNDITES HinrMBa Diener.

1896. Ceratites Hidimba Dicncr, Hirolayan Foss. Paleont. Tndics, sor. XV, Vol II, PY. 2. The Cepha-
lopods of the Muschelkalk, p. 13, PL TII, fig. 1.
Of this species one single, imperfect specimen only from Muth, Spiti, has been
found in the Him4layan collection. Its outer volution shows the peculiar sculpture
illustrated in the type-speci from the Tsang tsok la, Hundes.

8. HoruanpiTEs MOOREI nov. sp. PL VIIJ, fig. 1.

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

K
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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. Hédémba. 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, whercas 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 thc 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

P but the determination of fra tary outer whorls is rather unsafe.
My type-specimen is almost entirely chambered.
Dimensions.

Dismeter of theshell . . . . . . . . . . l40mm
w  » » umbilicus e e e,
Height of the last {.Ime the nmbxlnul -ntnn « . . . . . 82,
volation. w » preceding whorl . . . . . . 43
. 3,

Thickness of the last volution

Sutures.— Hollandites Moore: is anothcr species of the section of Indian
Ceratites circumplicati, in which the ditference of principal and auxiliary elements
of the sutural line is not as clearly marked as in H. Zoiti 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. Hidimba.
All the saddles are scrrated up to their topmost extremities. The siphonal lobe is
very short. The second lateral lobe exhibits a tripartite termination.

ZLocality : ber of sp d.—Muth (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. Krafft).

9. Horraxpites Vyasa Dicner. Pl VII, figs. 1, 2.
1895, Ceratites Vyasa Diencr, Himflayan Foss. Palzont. Indics, Vol. II, Pt.2. The Cephalopods of
the Muschelkalk, p. 19, PL VI, fig. 2 (non fig. 1).

As has been explained in the description of Ceratites Devasena, the name
Hollandites Vyasa must be restricted to the second of the two speoies 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. Pyasa to the sub-genus Hollandites.

In H. Pyasa the inner volutions increase more rapldly than in C. Devasena
and are entirely devoid of tuberol Their sculpt; of radiat-
ing, straight or slightly falciform ribs of very unequal strength,
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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., but the ribs pass over the
broadly-rounded ventral %rea 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 hecomes compressed and sharply-rounded.

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

Dimensions.
A full-grown Inner nuclei.
specimen (fg. 2). Fig.1. Fig. 2.
Diawmeter of the shell . . . .. 167 mm. 88 mm. 61 mm.
w» w» » umbilicus . e [ 22 , 9 .
Height of the last volation . PR 56 40 , 33 ,
Thickness , » . D 46 20, 15 4,

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

Locality : number of specimens examined.—K4gé (Spiti) 3, coll. Hayden ; Muth
2, coll. Hayden, 1, coll. Krafft ; Bambanag cliff, near Martoli encamping ground, 1,
coll. Krafft; Jolinka, Byans, 1, coll. Smith; lower Muschelkalk, Gyundi R., 1,
coll. Krafft.

Remarks.—The absolute coincidence in the shape of outer volutions with
Ceratites 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 Himélayan Muschelkalk
(Pl IV, fig. 6) was correct. Similar fragments have been noticed in A. v.
Krafft’s and Hayden’s Himalayan collections in considerable number. They differ
from the typical form of H. Pyasa 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 Muschelkalkes, 1. c. Taf. XLII, fig. 1) and even the typical C.nodosus
(ibid. Taf. XLVII, fig. 1, 3) from the German Muschelkalk, but it only peeds a
glance at their sutures to sec that they belong to very different groups and that
their external resemblance is only a remarkable case of convergence.

11. Hovranorres CecrLir nov. sp. Pl III, fig. 6, Pl. VII, fig. 6.

The present species is very nearly allied to Ceratites (Hollandites) nov. sp. ind.
Diener (Himalayan Foss., Paleeont. Ind., ser. XV, Vol. II, pt. 2: the Cephalopoda
of the Muschelkalk, p.13, PL IV, fig. 4) from the Shalshal cliff. It agrces with

X 2
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this form and with H. Moorei in the tend of its or tation to die out in
later stages of growth. The sculpture is most strongly developed in the inner volu-
tions and gradually disappears towards the aperture—so much so that the anterior
portion of thelast 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-chambers 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 morc strongly compressed and provided with a highly-
curved siphonal part. In this character my species agrees pretty well with the
unnamed Himélayan form quoted above and also with Hollandites Nalikanta Dicn.,
which I have previously placed among cither Meekoceras or Proptychites.

The sculpture of the inner volutions is also very similar to that of H. Nalikanta
Diener (Himdlayan Foss, Vol. II, pt.2, lc. p. 45, PL IX, figs, 5, 7), but more
strongly marked. It consists of a combination of simple and dichotomous, falei-
form folds, which are broad, bulky aad elevated occasionally into irregularly-
disposed prominences. The ornamentation of three examples, which I include in
this species, does not agree in all its minor details, although the general pattern is
the same.

There is specific identity neither with Ceratites nov. sp. ind. from the Musch-
elkalk of the Shalshal cliff nor with Hollandites 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 er tion more I late and the sculpture less
strongly-marked, especially in the marginal region of the inner whorls,

Dimensions.
Diamcter of theshell . . . . . . . . . .60 mm
w  w o a umbilicus . . P« S
Height of the last ¢ above the umbilioal sutare . . . . . .8

volution 1 , . precedingwhorl . . . - .. 28,
Thickness of the last volution . . e . PR | £

Sutures.—Similar to those of H. Nalikants, with the exception of the auxiliary
series.

Siphonal and principal lateral lobes provided with deep indentations, which affect
the marginal walls of thesaddles up to the lower balf of their height. Second lateral
lobe short and faintly serrated. Saddles entire, principal lateral saddle bigher than
the second lateral and siphonal saddles, which are of equal height. The second
lateral saddle is followed by a distinctly-defined auxiliary lobe. From this lobe to
the umbilical suture three large indentations are counted, gradually decreasing in
size and corresponding to rudimentary auxiliary saddles. The first auxiliary saddle,
which is so distinctly marked in H. Nalikanta, is absent in H. Cecilis.

Locality ; number of speci ined.~Bambanag cliff, Kumaon, 1, coll.
Krafft ; Kégé (Spiti) 2. coll. Hayden.
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Sub-genus : PERIPLEUROCYCLUS nov. sub-gen.
The sub-genus Peripleurocyclus is distinguished by the persistence of siphonal
ribs in all stages of growth. A single species only, P. Smithianus, from the
Muschelkalk of the Himslayas, is known to me.

PERIPLEUROCYCLUS SMITHIANTS, nov. sp. PL IX, figs. 2, 3.

The fragment illustrated in fig. 3, ining a large portion of the body-cham-
ber, ought to be considered as prototype of this species. Ithas 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. From this point the lateral parts converge very gradually
towards the siphonal area, forming flat planes, which pass into tbe narrowly-rounded
siphonal part in a moderately bent curve. The umbilical margin is more dis-
tinetly 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 conmsists 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 in the umbilical than in the siphonal region of the shell and reach their
greatest elevation in crossing the siphonal area. They are rounded above, not
acute, and slope regularly towards the intercostal valleys.

In a second fragment, consisting of a portion of the hody-chamber only, theribs
are but very faintly developed in the umbilical region of the shell, but very strongly
marked along the crest of the siphonal area. This fragment recalls Celtites (?)
intermedius v. Hauer (Beitraege zur Kenntniss der Cephalopoden aus der Trias von
Bosnien, Denkschr. Kais. Akad. der Wissensch., LIX, 1891, p. 275, Taf. VII, fig. 3)
from the Muschelkalk of Han Bulog, in its ornamentation but not in its involution.

The chambered specimen, figured on Pl. IX, fig. 2, is distinguished from the
typical form by a more equal height of its ribs throughout their entire length. 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 ribbed than in the
type-specimen, illustrated in fig. 8. Nevertheless, I do not think that these varia-
tions in sculpture would justify a specific separation.

Dimensions.—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 indentatious,
saddles slender and with entire margins.

Siphonal lobe short and provided with a high median prominence. Inner walls
of the second lateral saddle ooinciding with the umbilical margin. Only one
suxiliary lobe outside the umbilical suture,
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ber of speci ined.—Jolinka (Byans) 4, coll. Smith.

Locality :

Sub-genus : Frorrarires Hyatt.

TFroriaxires cf. Kansa Diener. Pl V, fig. 5.
1895. Danubites Kansa Diener, Himél. Foss. Paleont. Indios, ser. XV, Vol. IL Pc. 2. The Cephalopodn
of the Muschelkalk, p. 103, PI. XXIX, fig. 1.

The illustrated specimen from the lower Muschelkalk of Gyundi R., Spiti (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-inoreasing, 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 of
simple, radial ribs, confined to the lateral parts and dying out both in the umbi-
lical and marginal regions. Ninetcen 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 the shell . + 58 mm.
»  » » umbilicus . e .2,
Height of the last volution . ce e . . . 185,

Thickness ,, ” ” . .16,

Suiures.—Not known in detail. Two lateral lobes and saddles.

Remarks.~1I{ is only the imperfect state of preservation which induced me to
abstain from a direct identification of the present specimen with Florianites Kansa.

‘There are two examples, still more fragmentarily preserved, referable to this
species, both from the lower Muschelkalk of Lilang, Spiti (coll. Krafft).

Sub-genus: S+4ZTERITEs mov. sub-gen.
Ceratites Oberhummeri is the prototype of this new sub-genus, whose leading
features are obvious from the following description : —
SavreriTes OBKREUMMERI nov, sp.  PL V, 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
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circumplicats, and C.nodosi, and recalling strongly in its shape and sculpture some
types of the group of C. subrobusts (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 of elliptical or
rather 1 late 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 Jess distinctly defined and the wmbilical 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 radislly-elongated lateral tubercles. The invo-
lution takes place outside this spiral row of tubercles or bumps, which are conse-
quently exhibited within the umbilicus.

At the beginning of the last volution the tubercles become very large, but take
their position in the vicinity of the umbilical margin. Asa 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. 1f we except the abnormal development
of umbilical bumps, this type of ornamentation is similar to that mnoticed in
numerous species of the Indian group of Ceratiles circumplicati (Hollandites).

In the anterior portion of the last volution the radially-clongated tubercles are
gradually shifted from their umbilical into a lateral position, but continue to serve
cventually 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 specics of Ceratites circum-
plicati and C. nodosi there is a still more remarkable similarity with some types of
Keyserlingites, especially with Keys. Schrenki v. Mojsisovies (Arktische Triasfau-
nen, Mém. Acad. Impér. des sciences de St. Pétersbourg, VII sér., T. XXXIII,
No. 6, p. 42, PL. IV, fig. 1) and Keys. Vega Oeberg (Om Trias foersteningar frin
Spetsbergen, Konigl. Svenska Vetensk. Akad. Handl. X1V, 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 cqually
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. Schrenkiribs play a rather insignificant part, but in
K. Vega ribs of the same pattern as in Salterites Oberhummeri are distinstly
developed, although in a smaller number.




72 FAUNA OF THE HIMALAYAN MUSCHELEKALK.

The gradual passage from umbilical into lateral tubercles in successive stages of
growth has been described in another species of Keyserlingites, K. Bunges, by E.v.
Mojsisovies (Mém. Acad. Impér. des sciences de 8t. Pétersbourg, VII sér., T, XXXVI,
No. 3, p. 8, PL. I, fig. 14). It is, indeed, very probable that the present species
ought to be placed among the C. subrobusti rather than among the C. circumplicati.
It certainly shows the intimate relationship hetween all those groups which cannot
be separated as sharply as had been suggested by Philippi.

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

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

Dimensions.
Dismeteroftheshell . . . . . . . . .8 wm
v w w umbilicus e e e e . m,
Height of the lnt{nluove the umbilical sutare . . . . . 87 .,
volution w precedingwhorl . . . . .3 .

Thickness of the lst volution Lo
Sutures.—Not unlike those of Keyserl. Schrenki.
In the vicinity of the aperture the second lateral lobe coincides with the umbi-
lical bumps. Principal lateral lobe with decp indentations, three of them occupy-
ing the base of the lobe, and an equal ber affecting the ginal 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 Hollandites Voiti.
There is no proper auciliary saddle developed.

Sub-genus: H4YDENITES nov. sub-gen.

This new sub-g is proposed for the dation of the following species
which occupies an isolated position among Ceratites on account of its peculiar shape

and sculpture.

1Its leading features are obvious from the specific description. I can, therefors,
abstain from giving a complete diagnosis. In this sub-genus are included widely
umbilicated Ceratites with outlines strongly recalling the Cretaceous genus
Acanthoceras and with the ornamentation of Hollandites in the inner whorls, of
Keyserlingites in the chambered portion of the last volution, and of Ceratites
truncus Oppel in the body-chamber.

HaypENITES HATSOHEKIT nov. sp. Pl VI, fig. 1.

Thisis one of the most remarkable speciesof Ceratites, on account of the great
variation which its ornamentation undergoes in different stages of growth,
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In young and adolescent stages it isa typical representative of the group of
Ceratites cir wlicati. In a more ad d stage of develop t 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 truncus or C. Devasena
among the nodosi or of Hollandites Vyasa among the circumplicati.

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 Himé4layan collection this species is represented by a beautifully preserved
example of very large size, from K4gs, Spiti (coll. Hayden), and by a fragment of &
second specimen from the same locality, corresponding to such part of the complete
example as is distinguished by the sculpture of Keyserlingites.

The complete specimen is one of the largest types of 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
of the vicinity of the peristome.

The whorls increase slowly and overlap one another to about one-half their
height only, thus leaving & wide umbilicus open. The transverse section is
approximately square and of equal height and width, with a regularly-rounded
siphonal area. There are no other ammonites to which this species is so similar
in its general shape and involution as tosome Indian types of the Cretaceous genus
Acanthoceras such as 4. Newboldi Kossmat.

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 aro deve-

1o

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 appearance
in the lower third of the flanks and serve as points of bifurcation of the radiating
ribs. The spines are radially -elongated. At 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 Arktische Triasamamoniten dos noerdlichen Siberien, Mém. Acad.
Impér. des soiences de St. Pétersbourg, VII sér., T. XXXVI, No. 5, p. 8, Taf. I,
fig. 14). This sculpture continues as far as the beginning of the hody-chamber.
Anteriorly to the last air-chamber the bifurcation of ribs in the lateral
spines ccases, the ribs become simple, the lateral spines gradually die out or
become mere swellings of the ribs, the marginal tubercles considerably increase

insize and the ribs no longer cross the siphonal area, which gradually becomes
L
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entirely smooth. Thus the same type of ornamentation is reached in the hody-
chamber of the present species that we find in several species of Ceratites s. .
and of Hollandites (C. truncus, C. Devasena, H, Vyasa).

Dimensions.
Diameter of the shell . . . . . . . 192 mm.
w  » » umbilicus . ET . 54
Height of the ¢ sbove the umbilical suture . . .86,
last volution{ » n preceding whorl . . .9,
Thiokness of the last volution .« . . .86 .,
Sutures.—The siphonal lobe is iderably shorter than the principal lateral

lobeand is provided with a very high and slender median prominence. There
are twodeep indentations at the basc of each wing, and three at the base of
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 umbilical 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
Keyserlingites.

Sub-genus : KEvserziverres Hyatt.

(Group of CERATITES SUBROBUSTL.)

1. KeyserLINGITES DrenNERT v. Mojsisovies. Pl XT, figs, 1, 2,

1807, Ceratites subrobustus Diener, Himglayan Foss,, Palmont. Indica, ser. XV, Vol II, Pt. 1. The Copha-
lopoda of the lower Triae, p. 20, P1. XV1,3, b, PL. XIX, fig. 2.

1902. Ceratites Lieneri E. v. Mojsisovies, Die Cephalopoden der Hallstiitter Kalke, Abhand]. Geol. Reich-
wanet., VI-1, Supplementbd., p. 828.

In 1897 a large specimen of Keyserlingites 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
16897, took a different view of the systematic position of 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 (l. c.-
p. 828) “the spines, which in C. subrodustus are situated near the umbilical
margin, bave been shifted towards the flanks and must therefore be designated
as lateral spines. As in C. Bumgei, ribs run from thosc spines downward to
the umbilical suture in a straight direction. Tbe sculpture of those two Ceratites
consequently shows the pattern of ornamentation which isfound in the type
of C. binodosus.”
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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
tho large Olenek specimen with body-chamber, illustrated by E. v. Mojsisovies in
“ Arktische 7Triasfaunen” (Mém. Acad. Impér. des sci de St. Pétershourg
gér. VII, I', XXXIII, No. 6) on Pl. V, the position of the spines is exactly the same
as in my type-specimen from the Shalshal cliff. Short ribs run from those
spines down to the umbilical suture. As no umbilical margin whatever is developed
in 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 bas been confirmed by an examination of A. v. Krafft’s recent
material—that in the outer volutions of adult examples of Siberian and Indian
Ceratites 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 Shalshal cliff, but are of such a nature that they can only be observed
in inner nuclei.

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

In the example from Lilang with 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 P1. XI. Ia 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. From the penultimate whorl the inner nuclens, consisting of the
preceding volutions, has been chiselled out and illustrated together with a portion
of the penultimate whorl in fig. 2 of Pl. XI. Thus the development of the shell
through all stages of growth from a diameter of 22 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 in the chambered
portion of the last volution. The whorls are still tube-shaped, with regularly

L2
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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 of the cross-section. As in the last volution, the spines are encircled by
the principal latcral 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 of sculpture in the
siphonal area is also clearly marked in smaller specimens of the Siberian Keyser-
lingites subrobustus Mojs. (1. ¢. Taf. VI, fig. 1) and in K. Middendorffi Keys.

The change of shape and sculpture that Keyserlingites Dieneri undergoes in the
penultimate volution is much more conspicuous in the specimen illustrated in
fig. 2. In the penultimate whorl of this cxample 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
risc 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 this line are 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 indistinet, broad plications only, which rise from the spines
and gradually die out hefore reaching the umbilical suture.

In theinner 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 ncarly flat and scparated 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
between 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. If we make an exception for the richer
or ion of the siphonal area, the inner nucleus of our species recalls very
forcibly a species of the genus Tirolites, with its square transverse section and
its marginal row of spines, especially 7. Haueri Mojs, or T. turgidus Mojs. (Kitt],
Cephalopoden der oberen Werfener Schichten von Muc. Abhandl. K. K. Geol.
Reichsanst., XX, pp. 56, 59, Taf, IX, fig. 8-13, X, fig. 7, 8).

The inner nucleus of Keyserlingites Dieneri has not the external shape of
Dinarites spiniplicati but of Térolites spinosi. With reference to the siphonal
area the position of the spines is neither umbilical nor lateral, but marginal.

Danubites nivalis Diener (Himélayan Foss. Paleont. Indica, ser. XV,
Vol. II, Pt. 1, Cephalopoda of the lower Trias, p. 51, P1. XV, figs, 17-19) from the
Hedenstremia-beds of Muth, Spiti, with the peculiar tirolitic shape of its lateral
sculpture in the body-chamber, shows also a remarkable similarity with our species,
although the presence of strong ribs and the different transverse section makea
distinction easy.
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The similarity of the inner nuclei of K. Dieners with Sibirites Prahlada Diener
(Cephalopoda of the Muschelkalk, p.37, Pl. VII, 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 Sibirites Prahlada might be the
inner nucleus of K. Dieneri. 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. Dieneri the position of the spines is exactly
marginal and the spines are elongated spivally. 1In 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. Dieners.

I have not been able to follow the developmental stages of this example to a
smaller diameter of the nucleus than14 mm. The polygonal spire inside the umbi-
licus, which is so characteristic in young individuals of Siberian representatives of
Keyserlingites, is but faintly marked in the present specimen.

From our examination it is evident, that the inner nucleus of K. Dieneri
differs entirely from Dinarites spiniplicati (Olenekites), the presumed ancestors
of the sub-genus in Siberia, and that its apparent affinity is even much more close
with Tirolites, which, according to E. v. Mojsisovics, belongs to an absolutely
diferent developmental scries of Triassic ammonites. This apparent afinity to
Tirolites does not, however, stand a scvere test, if we examine the development of
the volutions of K. Dieneri in later stages of growth.

We have seen that in K. Dieneri the cross-section of the volution preceding
the penultimate whorl is square-shaped and bordered by flanks and by a siphonal
arca, which are distinctly separated by an obtuse edge. Spines and greatest trans-
verse diameter correspond to this siphonal margin or edge. Distinct 1ibs are con-
fined to the siphonal area. In the anterior portion of the penultimate whorl the
individualisation of lateral parts and siphonal 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 iderably that it pies the
larger half of the tube near tho 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. PL. XVI) it is this edge which separates a
flatly rounded siphonal area from moderately convex flauks on which the primary
spines are disposed.

From this examination it is obvious Zkat the flanks in the last volution do
not correspond to the flanks of the inner l but are gradually developed from
the siphonal part. 'The flanks of theinner nucleus are homotaxial wlth the umbxhcal
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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 conscquently 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 of primary spines has
remained unaltered throughout all stages of development. The morphological ele-
ments of the tube have undergone a complete change. 'I'he 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 hroad
and flat siphonal area of the inner whorls. Thus, the siphonal sculpture of the
inner nucleus has been gradually turned into a iateral one.

Together with shape and sculpture the involution el iderably in the
inner whorls.  In the last volution the whorls overlap one anothcl to about one-half
their height. With 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 uoder-
goes in passing from the inner nuclei into the adolescent stage of growth.

The spiral of involution remains unaltered throughout all. stages of growth,
corresponding cxactly 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 Dinarites spiniplicati, the j d ancestors of
K, subrobustus Mojs., is excluded by the results of this examination. Inner nuclei
of K. Middendorffi (E.v. Mojsisovics, Arktische Triasfaunen 1. c. Pl II, fig. 13)
differ remarkably from those of K. Dieneri. The tube-shaped character of the
volutions remains unaltered in a nucleus with a diameter of 11 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 cxperience, I think, should be sufficient to decide whether the Indian
types of the sub-genus are phylogenetically allied to the Siberiau species, as has been
suggested by K. v. Mojsisovics, 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 of
scparating specifically the Indian and Siberian forms.

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

follows :—

Laat whorl (entirely Perultimate Inner
chambered). whorl, nucleas.
Diameter of the shell .. 183mm. . 60 mm. . 22 mm.
w w » umbilicus B . 43, . 20 , . 8
Height ce e e 7%, . 24, .ors .,
Thickness .« L. 85, . 8, . B,
Sutures.—Agreeing with those of the type-speci of Keyserlingites Dieneri

and of K. subrobustus, but no auxiliary saddle outside the umbilical suture.
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Locality : numbes of speci ined.—Lower Muschelkalk, Shalshal cliff,
1, coll. 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. Surv. India,
1899-1900, p. 207, 1900-01, p. 26) that Keyserlingites Dieneriis a leading fossil of
the lower Muscholkalk (horizon of Spiriferina Stracheyi) and does not belong to
the lower Trias (ITedenstreemia beds, horizon of Flemingites Rokilla), as had been
suggested by myself in 1895. 1In the face of the convincing arguments brought
forward by A. v. Krafft, I cannot deny the' possibility that the only specimen
known to me from the Shalshal cliff had not heen collected i situ, as I formerly
believed. .

Remarks.—The fragmentarily preserved example from the Shalskal cliff,
described as Ceratitessp. ind. ex aff. Middendorffi in my memoir on the Cephalopoda
of the Muschelkalk (L. ¢. p. 28, PL V, fig, 7), is certainly not the inner nucleus
of Keyserlingites Dieneri, but an independent species, Itstransverse section differs
considerably from inner nuclei of K. Dieneri of equal size. Nor does the shape of
spines agree exactly in the two species,

2. KEYSERLINGITES PAGODA nov. sp. Pl X, fig. 2.

From the lower Muschelkalk north of Po (coll. Kraflt) 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-chamher)
whorl with the peristome have been preserved. The penultimate whorl agrees
exactly with that of the specimen of K. Dieneri illustrated on Pl. XI, 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 shell and
the marginal spines with the obtusely rounded siphonal angles. The spines are not
stout and bulky as in K. Dieneri, but are rather acute and elongated elevations of
the strong ribs.

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

Thus, a deep sinus is formed in the siphonal area of the apertural margin
contrasting remarkably with the shape of the peristome in Alpine and German
Ceratitide. 1t shows a distant resemblance with the peristome of some Nautilide
such as the Triassic Pleuronautilus Rollieri v. Arthaber (Cephalopoden der Reiflinger
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Kalke, Beitrege zur Geol. u. Palmont. Oesterreich-Ungarns, ete., 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. But the lateral sinus is very
large, the siphonal one comparetively smali in Pleuronautilus Rollieri, whereas in
Eeyserlingites pagoda the lateral sinus between the umbilical and lateral lappets
of the apertural margin is very shallow, but the siphonal sinus is extraordinarily

broad aud deep.

Dimensions.
Diameter of the shell o . . . + .coa. 100 mm,
» » » umbilicas . e . . 22 ,
Height of the last volation e e e e e a7,
Thickness ,, » » » e e e e e 75 .

Sutures.—Not known in detail.

3. KEYSERLINGITES sp. ind. ex. aff. BuN¢EI Mojs. Pl XI, fig. 8.

A fragmentary body-chamber volution of Keyserlingites from the lower Musch-
elkalk of Lilang (coll. Krafft) is mentioned hore on account of its remarkable
similarity with Keyserlingites Bungei v. Mojsisovies (Ueber einige Arktische
Triasammoniten des noerdlichen Sibirien, Mém. Acad. des sciences de St. Péters-
hourg, XXXVI, 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 a 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 cqual 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 spines, 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 1
only wish to allude to its external similarity with this Siberian form, without
suggesting any real affinity.

Di ions.—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.
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4. KEYSERLINGITES nov. sp. ind. Pl XI, fig. 4.

In the Himdlayan collection this species is rep d by a single f t
from the lower Muschelkalk of Lilang (coll. Krafit), from which it is impossible
to take exact measurements.

There is especially an unnamed species from the mouth of the Olenek, described
and illustrated by E. v. Mojsisovics (Arktische Triasfaunen, 1. c. p. 48, PL II,
fig. 14), to which the present fragment might be pared. It has 1
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 of
marginal spines are but indistinctly developed.

Sutures.—Not known.

5. KEYSERLINGITES PAmARI nov. sp. Pl VIII, 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 wide
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
Iateral parts are flattened and converge slightly from the umbilical to the siphoval
margin. The siphonal margir. 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 of sculpture consists of stout tubercles
which coincide with the greatest transverse diameter of the whorls, exactly as in
K. subrobustus. 1t is only a matter of 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,
TIn 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. From each of 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.
Dismeter of theshell . . . . . .+ -~ .104 mm.
w om osoumbilims . . . . . . . . . . 82,
" Height of thelastvolution . o« « & . . . . . 42,
Thickness ,, , * , . o e e . . <. . 56 o,
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s2
Agreeing in general with those of K. Dieneri,

Sutures.—Not entirely known.
Gepus: BEYBICHITES Waagen.

Tn accordance with Waagen (Ceratite Formation, Salt Range Foss. Pal. Ind.,
XIIIL, Vol. II, p. 160) the genus Beyrichites is accepted here as including the

er. 2
:roup of Ceratites reuttensis Beyrich (Ueber einge Cephalopode!'l aus dem Musch-
elkalk der Alpen, ete. Abhandl. kgl. Akad, d. Wissenseh. Berlin, 1866, p. 113),

which in 1882 had been united by E. v. Mojsisovies with Hyatt’s genus Meekoceras.

Beyrichites has been placed in the family of Ptychitide. K. v. Zittel (in
his Grund der Palmontologie, second edition, 19083, p. 436) follows this view,
whercas the genus is grouped among the Heekoceratide by Hyatt (in Zittel’s text-
book of palaeontology, English edition, 1900, p. 556). In my memoiron the Cephalo-
poda of the lower Trias of the Himélayas (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 Ptychites, in spite of the external
similarity with the group of Ptychites flezuosi. 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 converg but to phylogenetic affinity.

In the Indian Muschelkalk the genus Beyrichites is represented by the follow-

ing species :—

Beyrichites Khanikofi Oppel. Beyrichites affinis Mojs.
Beyrichites prozimus Oppel. Beyrichites Nanda Diencr.
Beyrichites Kesava Diener. Beyrichites Gangadhara Diener.

Beyrichites Rudra 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 brachyphyllic, 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 bas been noticed in the Him4layan collections
recently examined. Of the following species representatives have been met with :

1. BevricEITES KEANIEOFI Oppel.

1866. Ammonites Khanikofi Oppel, Palmontologieshe Mittsilungen I, p. 276, 1,76, ig. 4.
1695. Meekocoras K haniksfi Diencr, Cephalopoda of the Ataschelkalle Himmm:' o Palmont. Tndics,
ser. XV, Vol. 11, Pt.2, p. 41, PL VIIL, fg. 3, IX, fige. 1-3, 9,
N umerous examples of this species, one of the most important leading fossils of
the Hlmilay'a.n Muschelkalk, have been’ collected near Muth and K4gé, Spiti, by
Hayden and in the Shalshal and Bambanag cliffs by A. v. Krafit.
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I have nothing to add to my description of the species in the above-quoted
memoir.

2. BEYRICHITES KEsavA Diener.

1895. Meokoceras Hesava Diener, Cephalopoda of the Muschelkslk, Hi Foss. Palsoot. Tndica,
ser. XV, Vol.I1, Pt.2, p. 43, Pl VI, fig. 6.

A specimen from the Muschelkalk of K4g4, Spiti (coll. Hayden), must be
separated from Beyrichites Khanikofi Oppel on 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 oh istio, as the p ple does not consist
of air-chambers only, but is provided with a large portion of its body-chamber. In
both features and in the strongly-marked brachyphyllio serration of its sutural
elements, it agrees with Beyrichites Kesava.

n

3. BEYRICHITES PROXIMUS Oppel.

1865. Ammonites prozimus Oppel, Palzontologische Mittheil. aus dem Museum des bayr. Staatee I,
P 291, P1. 83, ﬁg 1.

1895. M. Dies i Foss. Palmont. Indics, ser. XV, Vol. I1, Pt. 2, Cephalopoda
oftlull'lmhnl]ulk,p 4-!. Pl VIII, fig. 2.

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

It is considerably larger than Oppel’s type-specimen, reaching a diameter of
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. Inthe 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 of 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 foldsin 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.

¥ 2
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4, BEYRICHITES cf. RUDRA Diener.
1895. Meck Rudra Diener, Foes. Palwont. Indica, ser. XY, Vol. IL Pt. 2, Cephalopods
of the Muschelkalk, p. 50, Pl. 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 Rudra. 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 largersize 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 Muschelkalk)
of Monte Cucco, Italian Alps, were described as T'rackyceras cuccense and T. Tara-
mellis by E. v. Mojsisovics (Ueber einige Triasversteinerungen aus den Suedalpen,
Jahrb. K. K. Geol. Reichsanst., p. 428, 429, Taf. XIII, fig. 1, 2). In 1882 they were
transferred to the genus Dinarites by the same author (Cephalopoden der Mediter-
ranen Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X, p.11). But E. v. Mojsisovics
hiwmself remarks, that the propriety of placing them in this genus is questionable,
on account of their peculiar soulpture, distinguished by the presence of numerous
constrictions, and the imperfect knowledge of their sutural lines. In 1892 two
more species, nearly allied to Dinarites (?) cuccensis Mojs. were discovered in the
Bosnian Muschelkalk of Han Bulogby F. v. Hauer (Denkschr. Kais. Akad. d. Wiss.
LIX, p. 259), and described as D. labiatus and D. ornatus. The second species
perhaps represents only a juvenile stage of Balafonites, but D. labiatus, which has
been referred to the genus Dinarites with great reserve by F.v. Hauer, has strong
constrictions of the same character as the species from Monte Cucco.

Tn the Himdlayan Muschelkalk this group of ammonites with numerous and
strong constrictions and with less than the normal number of ceratitic sutures, isalso
represented by a species closely allied to Dinarifes (?) cuccensis Mojs. F. v. Hauer
pointed out the advisability of introducing a new genus for the accommodation of
this peculiar group of Ceratifoidea. My opinion is, that all the forms mentioned
differ from Dinarites, Ceratites, Balatonites or Trachyceras so considerably and
in such essential features, that they cannot be included in any of those genera. I

ider them as repr tatives of a new genus, for which the name of Cuccoceras

is here proposed.
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Cuccoceas Yoea nov. sp.. Pl, IIT, fig. 7, PL. IX, fig. 4.

No complete example of this species has been found among the Himéilayan
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. Theumbilical 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 Pl III, fig. 7, is the presence of numerousand
deep trictions, which must probably be idered as paulosts 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, two or even three ribs are mnoticed, 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.
Dismeter of theshell . . . . . . . . . 54 mm.
» o ow owumbilis .. L L L. . 265 ,,
Height of the lastvolution . . . . . . . . 165
Thickness » 5 5 - - . - P .9,

Sutures.—The projection of the periphery of the penultimate whorl touches
the outer margin of the second lateral saddle. Two lateral lobes, which 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 coinocides with the umbilical suture.. No auxiliary
lobes developed. .

Remarks.—The present species is very nearly allied to Cuccoceras cuccense
Mojs. In its sculpture it exhibits a remarkable similarity with the specimen illus-
trated by E. v. Mojsisovics in Vol. XXII{of the Jahrb. K. K. Geol. Reichsanst. The
two species are, however, easily distinguished by the difference in their involution.
‘The sutures of the three Alpine species from Monte Cucco are not known, but
Cuccoceras labiatum Hauer from the Bosnian Muschelkalk agrees with our Him4-
layan form in the arrangement of the sutural line, whioh consists of two lateral lobes
and saddles only.
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Genus : BUKOWSKIITES nov. gen.

The only representative of this gemus recalls the upper Triassic genus
Ectolcites v. Mojsisovics (Cephalopoden der Hallstitter Kalke, Abhandl. K. K.
Geol. Reichsanst., VI-2, p. 613), by 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.

Bugowskirres COLVINI nov. sp. Pl XVII, 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 comsists 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 seotion
is situated a little below the middle of the lateral parts. The volutions are higher
than wide and provided with a rounded siphoval 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 sulous at early
stages of growth.

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

Dimensions.
Dismeter of theshell . . . . . . . . . . 64 mm.
W w opaumbilis . . . . . . . ., 345,
Teight of thelastvolution . . . .+« .+ . . . . 166,
Thickness ,, » P B,
Height of the last volution in the place of itsgrestestapplanation . , 12,
Thickness ,, o m mom o » . us ,,
Corresponding dismeter of theshell . . . . . . . . 43
» ”» » » umbilicas . 2

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 (Palzont. Indica, Himélayan Foss., ser. XV, Vol. II, Pt. 2, Cephalopoda of
the Muschelkalk, p. 32, Pl. VII, fig. 1). 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



CERATITOIDEA. 87

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 Sugriva,

Genus : Jaronrres Mojsisovies.

Japonites, which in 1893 had been considered as a special sub-genus of Ceratites
by E. v. Mojsisovics, was removed from the Ceratitide in 1902 by the same
author (Cephalopoden der Hallstitter Kalke, Abhandl. K. K. Geol. Reichsanst.,
VI-1, Supplement, p. 328) 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 Ceratitide or of Meckoceratide.

A complete diagnosis of the genus bas been given in my memoir on the Cepha-
lopoda of the Himélayan Muschelkalk (Paleont. Indica, ser. XV, Vol. II, Pt. 2,
p. 31). The results of more recent studies do not necessitate any correction of this
diagnosis, altbough the number of species has increased considerably.

In 1895 altogether four species of Juponites were known to me, one (J. planiplica-
tus Mojs.—the prototype of the genus) from beds of ladinic age in Japan, and three
(J. runcinatus Oppel, J. Chandra Dien., J. Sugriva Dien.) from the Indian Muschel-
kalk. A species from the lower Muschelkalk of the Triassic limestone crag of
Chitichun No. 1, described by myself as Gymnites Ugra, has been placed in the
genus Japonites by E. v. Mojsisovics, who laid special stress on the importance of
the sutural line, which agrees exactly with the sutures of typical Japonites

With this view I fully agree, considering the cxtcrnal resemblance with
Gymnites as a case of convergence merely. I am now able to signalize three more
European species which bave been hitherto mistaken for either Sybillites or
Gymnites, 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 of Haliluci as Sybillites planorbis (Beitrege zur Kenntniss
der Cephalopoden aus der Trias von Bosnien, II, Nautileen und Ammoniten mit
ceratitischen Loben aus dem Muschelkalk von Haliluci, Denkschr. Kais. Akad. d.
Wissensch., XII, p. 271, Taf. X1I, fig. 1—8). F. v. Hauer remarks the external
similarity of his species with Anagymnmites acutus, but correctly infers that the
difference of their sutural lines excludes any identification with a representative of
the Gymnitine. With the upper Triassic genus Sybillites v. Mojsisovics (Cephalopo-
den der Hallstitter Kalke, Abhandl. K. K. Geol. Reichsanst,, VI—2, p. 314) the
Bosnian species has certainly nothing whatever to do. Not only are the inner whorls
of Sibyllites distinguished by a strong sculpture, but also its sutures differ so remarke
ably from those of §. Grokmanni Mojs.—the only species of Sibyllites the sutures
of which are entirely known—that it cannot be united with Sidyllites. On the
other band, its sutural line agrees exactly with that of typical Japonites by the
presence of dolichopbyllic 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 Juponites have have been described recently
from the Muschelkalk of Boljevici in Montenegro by A. Martelli, who has mistaken
them for representatives of the genus Gymnites. One of them, Japonites anomalus
Martelli (Cefalopodi triasici di Boljevici presso Vir in Montenegro, Palaeontographia
Ttalica, Vol. X, Pisa 1904, p. 112, PL X, fig. 9) is very nearly allied to the Indian
J. Sugrive Dien. The second species, J. Dieneri Martelli (l. . p. 118, Pl VIII,
fig. 7), is probably identical with a species from the Muschelkalk of Spiti.

1. JaroNITES CHANDRA Diener.

1895. Japonites Chandra Diver, Himélayan Foss, Palwont, Indica, ser. X, Cephalopoda of the Marchelkalk,
Vol. 11, Pt. 3, p. 33, PL. 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 of its external characters with
my type-specimen. A third example, from the Muschelkalk south-east of Muth,
Spiti (coll. Krafft), is of larger size, attaining a diameter of 100 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 arc on an equal
level, whereas in the type-specimen the position of the lateral lobes is lower than
that of the auxiliary series.

2. Jaroxites cf. Uera Diener. Pl. VI, fig. 2.

1895, Gymnites Ugra Diener, Himl. Foss., Pal. Indics, Vol. I1, Pt. 12, Cephalopods of the Muschelkalk,
p. 113, Pl. XXX, fig. 5.
1902, Tobomites Pone Mons:

1p Cgra Cepbalopoden der Hallstitter Kalke, Abhandl. K. K. Geol. Reichsanst,,
VI—1,Supplement, p. 323.

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 Triassic lime-
stone crag of Chitichun No. 1 (Tibet). It combines the external shape of Gymnites
with the sutures of Japonites. The broad, transverse plications are more strongly
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.— A greeing exactly with those of my type-specimen of J. Ugra.

Dimensions.
Diameter of the shell e .+ . 62mm
w  w s umbllims . . . P
Height of the last volution . .. .2,

Thickness , 4 . . . . o,



CERATITOIDEA. 89

8. Jaroxires cf. DIENERI Martelli. PL X, figs. 1, 2

1904. Gymnites Dieneri Martelli, Cefalopodi trissici di Boljevici presso Vir ne) Montenegro, Palmonto-
graphis Italics, Vol. X, p. 118, Pl V11T, fig. 71.

In 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 Gymnites notwithstanding the difference in the arrangement of the
sutural line. 'With this species a small number of specimens of Japonites from the
Muschelkalk of Ké4gé, Spiti (coll. 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 volutions adhering to the impres-
sion of the complete specimen in the rock. By making a plaster-cast 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-inoreasing 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
sha,rpened siphonal part in graceful curves. In two of my specimens—the type-

included—the transv section is strongly compressed, exactly as in the
speclmen from Boljevici. In a third example, however, the whorls are more
strongly inflated, heing 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 ribs,
recalling the soulpture of liassic Arietide. 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.
Dismeter of theshell . . . . . .. . . 12%oDm
»  » » umbilicas . . . B . 66 ,
Foight of the laat  above the umbilical suture . N
volution { » preceding whorl . ... . %0,
Thickness of tho last volution . . . . L2,

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.

Butures dolichophyllic, agreeing with those in Japonites Sugriva Diener
(Cephalopoda of the Muschelkalk, Himél, Foss., Paleeont. Indica, ser. XV, Vol. II,
Pt.2, p. 32, P1. VIJ, fig. 1). Siphonal lobe short, but broader than in J. Sugriva
and divided by a high median prominence. Siphonal and principal Jateral saddles of
equal height. Second latersl saddle with a phylloid prominence at its inner margin.

N
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Auxiliary series of rudimentary lobes placed lower than the second lateral lobe
which is very short.

The sutural line of my Him4layan example does not agree in its details with
the illustration of the sutures of Japonites Dieneri, 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. Diener: 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 Himélayan species with J. Dieneri,
although the absolute agreement of their external characters does speak strongly in
its favour.

Sub-genus : Psevpopaxvsires Hyatt.

1900, P. 7’57’ bites Hyatt, “Cephalopoda” in Zittel's Text-book of Paleontclogy, English edition,
p. 767.

In my memoir on the Cephalopoda of the Indian Muschelkalk a species from
the Muschelkalk of the Uta-dhura (Kumaon) was described as Danubites Dritar-
ashtra. A. v. Krafft (General Report, Geological Survey of India for 1898-99,
p. 20) believed this species to belong to Japonites rather than to Danubites. He
considered his view to be justified by the following facts :—

“One of the species of 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 them
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 Japouites, especially
in the shortness of the second lateral lobe. I believe this species of Japonites

to be identical with the speci described as Danubites Dritarashtra, by
Prof. Diener. There are but two dilferences noticeabie. Diener’s type-specimen
shows unincised saddles, while in the Japonites under ideration 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 of the inner whorls
of this Japonstes, and thus further researches as to the correctress of my supposi-
tion are impossible, For this reason I abstain from changing the present nomen-
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 Himdlayan
oolleotion, I have not met with a single speci whose identification with
Danubites Dritarashtra might earnestly be taken into consideration. All the
examples covered with strong ribs are provided with an acute siphonal crest, which
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makes their distinction from D. Dritarashtra an easy matter. All of them are,
moreover, distinguished by dolichophyllic 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, P;

As sub-generio features the following might be enumerated : the very large

ber of slowly-i ing 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.

Aodanubit

PsevDoDANUBITES DRITARASHTRA Diener. Pl VI, fig. 3.

1895. Danubites Dritarashtra Diener, Himélaysn Fossils, Paleont. Indics, ser. XV, Vol 11, Pt. 2,
Cephalopoda of the Muschelkalk, p. 30, PI. VIII, fig. 1.
Of this species a small number of fragments were colleoted by La Touche
in the Muschelkalk of the ridge between the Dbarma and Lissar valleys. As I
have stated in my description, the front-view of the type-specimen from the Uta-
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: StacEEITES Kittl.

1003, Stacheites Kittl, Dic Cephalopoden der cberen Werfener Sobichten von Mug in Dalmatien, Abbendl.,
K. K. Geol. Reichsanst., XX Bd,, Heft 1, p. 27.

StacHEITES WEBBIANTS nov. sp. PL V, fig. 6.

Our knowledge of the lower Triassic genus Stacheites is rather fragmentary.

The genus has been proposed by Kittl for the accommodation of a single, imperfectly

preserved specimen from the upper Werfen beds of Mué. This specimen, the only

representative of the only species, Stacheites prionoides Kittl (1. c. 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.
X2
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Its surface was apparently smooth. The presence of two extersal edges bordering
the siphonal area is probable, but has not been ascertained.

In placing a Himélayan 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 Muschelkalk
of Lilang (Spiti). Although not complete, it is certainly better preserved than
Kittl’s type-specimen of St. prionoidi It is chiefly on account of its sutural line
and of its involution that I feel obliged to include it in the genus Stackeites. There
is no other Triassic genus known to me, in which 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, Beitreege zur
Paleont. 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 the 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 strize. This ornamentation, whioh 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-balf of the last volution belongs to the

body-chamber.

Dimensions.
Dismeter of the shell 42 mm
v umbilicas 6
Height of the last, volution 226
7o,

Thickness » s »
Sutures.—A. comparison of the suturnl lme of the present species with Prog-
vites Hifleli Arthaber, P. marginatus Arth. and P. avitus Arth. shows, that there
is no affinity between them notwithstanding their external resemblance. SZacheites
Webbianus has less tban 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 tbe siphonal
saddle. Lateral lobe broad and with deep denticulati A dentatil
occurs at the base of the inner margin of the mphonal saddle. The laberal saddle
is alsot d by a corresponding dary indentation along its low inner margin.

Ausxiliary lobe flat, faintly serrated and accompanied by a flatly arched saddle,

‘which isdivided by the umbilical suture.
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Genus: DarmariTes Kittl

,
1903. Dalmatites Kittl, Die Cephalopoden der oberen Werfener Sobichten von Mue in Dalmatien, Abhandl.,
K. K. Geol. Reichsanst., XX Bd, Heft 1, p. 72.

DaryatiTes RorivI nov. sp. Pl IX, figs. 5, 6.

A speoies from the Alpine Werfen 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
prototy pe of a proper genus by Kittl. With this species, Dalmatites morlaccus
Kittl (1 c. p. 73, Taf. IV, figs. 4-7), a speoies from the lower Muschelkalk of the
Himélayas 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 than one-third of the entire
height of the former. The low umbilical wall is perpendicular and separated from the
flat lateral parts by a distinct edge, whereas the umbilical margin is rounded in
Dalmatites morlaccus. The lateral parts are almost flat. The greatest diameter of
the transverse section is situated in the middle of the sides in 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. morlaccusillustrated
in fig. 5, Pl IV of Kittl’s memoir. The flanks meetin 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. morlaccus, are cntirely absent in my examples. In its
external shape therefore, our Him4l pecies very strongly recalls the genus
Longobardites Mojs. It was ooly the examination of the sutural line which
peremptorily excluded any identification.

The surface of the shell is almost entirely smooth. Delicate falciform striee
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 of 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 C e v e e e o0 . ¥ mm
w  wowumbilicms . . . . . . . . . 3,
Height of the last ( above the umbilioalsntare .~ o . . . . 185 ,,
. L,

volution » preceding whorl .

»
Thickness of the last volation . D -

Sutures.—Sutures ceratitic, with faintly serrated Iobes and entire saddles. The
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projection of the periphery of the penultimate whorl touches the top of the lateral
saddlein 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
Dalmatites morlaccus by Kittl, could not be ascertained.

Siphonal 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.

Locality : ber of speci: ined.—This species seems to be rather
common in the lower Muschelkalk of Lilang, Spiti, where ten specimens have been
collected by A. v. Krafit. One specimen has been noticed among A. v. Krafft’s
collections from the lower Muschelkalk of the Bambanag cliff (horizon of Spiri-
JSerina Stracheys).

Genus : TRACHEYCERAS Laube.

Sub-genus: ProTRACHYCERAS V. Mojsisovics.

It is with great hesitation and with all reserve that two species of Z'rackyceras
are quoted here in the description of the fossils from the Himilayan Musochelkalk.
Their occurrence in the main mass of the Muschelkalk of Spiti is not beyond doubt.
They were collected north-north-west of Kégé by Hayden. Hayden in his memoir
on Spiti (Memoirs Geol. Survey of India, Vol. XXXVIL, Pt. {1, 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 will be described in the third part of this volume. But
he expressly quotes two specics of Prachyceras as occurring in the main mass of the
Muschelkalk. In describing these two species in the present monograph, which
will containa deseription of the fauna of the main mass of the Himilayan Muschel-
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 ocourrence
in the main mass of the Muschelkalk.

It is not the occurrence of the genus Trackyceras which appears to me as
doubtful. Iam well aware that the two sub-g Anolcites and Protrackyceras
have been previously met with in the Alpine Muschelkalk. A typical representative
of Protrachyceras has been described by myself from the Muschelkalk of Hubpgary
(Palxontologischer Anhang zum ersten Teil des ersten Bandes der Resultate
der wissenschaftlichen Erforsch dos Balat Neue Beobachtungen iiber
Muschelkalk-Cephalopoden des sudhchen Bakony, p. 11, Taf. II, fig. 2). The
Bosnian species described as Ceratites ecarinatus by F. v. Hauer (Denkscbr. Kais.
Akad. d. Wiss,, Bd. LXIIL, p. 21, Taf. VIII, figs. 7-8) should also be included in
the sub-genus Protrachyceras. But a species so strongly recalling ladinic types
as does Protrachyceras longobardicum Mojs., is, indeed, a form which no palzeonto-
logist would expeot in deposits of Muschelkalk age.
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1. ProreAcEYCERAS CAUTLEYI nov. sp. Pl XII, fig. 2.
1899. Trachyceras nov. sp. ind. ex aff. T. Reitzi A. v. Krafit, Gen. Peport, Geol. Surv. of India for
1898-99, p. 16.

The only specimen available for description belongs to the group of Trachy-
cerata subfurcosa Mojs. A. v. Krafft was perfectly right in comparing it to
Protrachyceras Reitzi Boeckh (Die geologischen Verhiltnisse des siidlichen Teiles
des Bakony, Jahrb. Kgl. Ungar. Geol. Anst., p. 157, Taf. VII, fig. 8, Taf. VIII, figs.
8-5), to which species it is certainly very nearly allied.

The shell is widely 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
lateral parts. The umbilical wall is very steep, but is not separated sharply from
the flanks.

As in Pyrotrachyceras Reitzi, 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 soulpture than by a depression or excavation in the shell. It is bordered by
high and very strongly developed exterral spines, which are not arranged symmet-
rically on both sides. To every lateral rib an external spine corresponds, whereas
in P. Reitzi the number of spines is smaller than that of ribs. Another difference
between our species and P. Reifzi consists in the richer ormamentation of the
lateral parts. In P. Reitzi 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. Cautleyi 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 cxactly outside the spiral of marginal tubercles,
which are clearly exposed within the umbilicus in the penultimate whorl,

Dimensions.
Diameter of the shell . .. . 64 mm.
w  » » umbilicus R .2,
Height of the last volution o .22,
Thickness ,, , N .19

Sutures—Not known.
Locality : number of specimens ezamined.—North-north-west of Kégd 1,
coll . Hayden.

2, PROTRACHYCERAS cf. LONGOBARDICUM v. Mojsisovies. Pl X1II, fig, 1.
1882, 7T longobardicum E. v. Mojsisovics,| Die Ce der Medi Trissprori
Abhandl, K. K. Geol, Reichsanst., X, p. 126, Tof. XVIII, fig. 4, 6, Taf. XX, fig. 1, Taf. XXII,
fig. 5.
1899.  Zrachyecras ff. longobardicum A.v. Krafit, General Report, Geol. Survey of India for 189899,
Ppe 16,18,
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A large specimen of Protrachyceras apparently agrees in all essential points of
shape and sculpture so closely with one of the varieties of P. longobardicum,
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 Pl. XX1II, fig. b of hisabove-quoted monograph. It ishigh-
mouthed and provided with a wider umbilicus than the typical form. There are

umbilical tubercles present. The number of secondary ribs, originating
from repeated bifurcations of 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 Himélayan 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 stem-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 . . . . . . . .. 97 mm.
w o wow oumbifiws. . ... L. Lo,
Height of the {uboweth:nmhilicnl sature. . . . Lo,
lot volution L ,, ,, preceding whl. . . . L%,
Thiokness of the last volation . . . . . . ..,

Sutures.— Agreeing with those of the typical form of Profrachyceras 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 : ber of speci ined.—North-north-west of Kdgé, Spiti, 1,
coll. Hayden.

B. TROPITOIDEA.

Genus: IscuriTEs Mojsisovics.

IscuriTEs HAUERINUS Stoliczka.

1865 Clydonites Haucrinus Stoliczka, Memoirs, Geol. Surv. of India, Vol. V, Pt. 1, p. 50, PL. IV, fig. 3.

18%. Isculites Hauerinus Diencr, Himblayan Foss. Palmont. Indics, ser. XV, Vol. II, Pt. 2, Cephalopoda
of the Muschelkalk, p. 39, PL. XX VII, fig. 8, SXXI, fg. 11.

1899. Isculites Hauerinus E. v. Mojsisovics, ibidem, Vol. III, Pt. 1, Upper Trisssio Fannw of the
Himélayas, p. 40.

1899. Isculites Hauerinus A, v. Krafit, General Report, Geol. Surv. of India for 1696-99, p. 18.

The occurrence of this species in the Indian Muschelkalk was considered as
doubtful by E. v. Mojsisovios and by myself, the genus Zsculites being known only
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from stages of upper Triassic age in the 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
Muschelkalk of Spiti in 1898. Three speci 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 show the remarkable egression
of the umbilicus, characteristic of Isculites. Their surface bas partly suffered by
weathering. Even in places where it has been fairly well preserved, it is almost
entirely smooth, being covered with very delicate strize of growth only.

Genus : SMITHOCERAS nov. gen

The systematic position assigned here to the type described under the specific
name of Smithoceras Druwmondi requives some words of explanation.

Smithoceras Dy li belongs undoubtedly to the family of Haloritide, so
widely distributed in the upper Triassic deposits of the Mediterranean and Indian
provinces. It has brachyphyllic or dolichophyllic sutures, agreeing with those in
the genus Juvavites Mojs. The 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 Juravites, cspecially with forms belouging to
the sub Anatomit As in Anatomites, contractions are noticed in the last

5

luti ‘With Anatomites cr plicatus Mojs., with Isculites and with many
species of Halorites, Smithoceras agreesin 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 Juvavitine.

Smithoceras and Isculites Hauerinus Stol. are the geologically oldest represen-
tatives of the Haloritide 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 “nop.
gen. ind. ex. fam. Arcestidarun’ in Vol. I1, Pt. 2, of the present series (p. 85,
Pl XXVIII, 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
Drummonds is doubtful. The specimen from the Shalshal cliff is too poorly preserved
to allow more than the statement of its generic identity with Sméthoceras. The

ination of new materials has led me to the conclusion that Smithoceras cannot
be included in the family of 4rcestide, notwithstanding its external resemblance
to Joannites and its smooth shell.

o
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SuiTHOCERAS DRUMMONDI nov. sp. Pl XII, fig. 3.

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 umbilious 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 io leave the normal spiral. This egression recalls species
of the genera Isculites, Halorites 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 very low contractions are noticed in the last volution.

Dimensions.
Diameter of the shell 63 mm
»» » umbilicus. . 16 .,
Height of the ¢ above the umbilical suture . 2
last volution? , , preceding whorl. 13,
. “ .,

Thickness of the last volution
Sutures—Very similar to those of Amtomtec. ’Ihe tvpe of sutures is the same
as in 4. Bacchus v. Mojsisovics (Cephalopoden der Hallstitter Kalke, Abhandl.
K. K. Geol. Reichsanst, VI—2, p. 143, Taf. LXXXVII, fig. 20). The highly
developed principal saddles contrast remarkably with the indifferently developed
auxiliary elements. In ioner nuclei with a diameter of 25 mm. the saddles are
only brachyphyllic. In adult individuals they are dolichophyllic, but their indenta-
tions are never affected by secondary incisions.

The projection of the periphery of the penultimate whorl touches the top of 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 : ber of specis ined.—Jolinka (Byans) 2, coll. Smith.

Remarks.—In its general shape this species recalls a cast of a widely umbili-
cated Anatomites, devoid of its shell, as strongly as an inner nucleus of Pfychites
of the group of opulenti or of megalodisci, but the character of the sutural line
excludes any afinity with Pfychites. The present species must find its systematic
position among the relatives of Juvavites, especially of the sub-genus Anatomites,
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from which it differs chiefly by its smooth shell and by the insignificant development
of constrictions.

Genus : SiBIRITES Mojsisovies.

SiBIRITES PrAHLADA Diener.

1895. Sibirites Prahlada Diener, HimAlayan Fossils, Palwont. Indics, ser. XV, Vol, IT, Pt. 2, Cephalopoda
of the Muschelkalk, p. 87, P1. V1I, fig. 6.

Four specimens of this beautiful species have been collected in the lower
Muschelkalk of Lilang by A. v. Krafft. Although inner nuclei of Ceratites (Key-
serlingites) Diener are very similar to Sibirites Prahlada, a distinction between
them is possible on account of the different position of the spines, which in
8. Prahlada are t-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 §. Praklada, the last volutions of which belong
entirely to the body-chamber.

Genus : ACROCHORDICERAS Hyatt.

1. ACROCHORDICERAS CF. CaroLINE v. Mojsisovies. Pl XII, figs. 4 5. - S A aon e

1882. 4 diceras Carolina E. v. Mojsisovies, Die Cephal der Medi Trinsprovinz, Abbandl.
K. K. Geol. Reichsanst., X. p. 141, Taf. XXVIII, fig. 14, Tof. XXXVI, fig. 3.

1895. Acrochordiceras undatum G. v. Arthaber, Cephalopodenfanna der Reiflinger Kalke, I Theil, Beitrmge
zur Palwont. u Geol. Oesterr-Ungarus, eto. p. 79, Taf. VII, figs. 7, 8.

1896, Acrochordiceras undatum G. v. Arthaber, ibid., I1 Theil, p. 235, Taf XXVII, fig. 2.

1809. Acrochordiceras Damesi A. v. Krafft, General Report, Geol. Surv. of Indin, 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 4. Damesi Noetling (Zeitschr. Deutsch. Geol. Ges. 1880,
p. 334, Taf. XV) from the German Muschelkalk. In doing so he followed the
lead of F. v. Hauer, who united all specimens of Acrochordiceras with umbilical
tuberoles from the Bosnian Muschelkalk in a single species, notwithstanding their
great variability in shape and sculpture.

It has already been remarked by E. v. Mojsisovies (Cephalopoden der Hallstiit-
ter Kalke, Abhandl. K. K. Geol. Reichsanst., VI—2, 1893, p. 843), that the identi-
fication of the Bosnian species with Aerochordiceras Damesi will not stand a severe
test. Nor can Iagree with A. v. Krafft in uniting his Him4layan specimens with
the species from the German Muschelkalk. My c ination of his materials has
convinced me of the absolute impossibility of an identification of the Indian aud
German forms. My opinion is not based on the differences of sculpture, which have
been enumerated by B. 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.

02
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The most remarkable feature in the sutural line of Aderochordiceras Damesi i3
the extraordinary width of the principal lateral lobe, which is broader than deep. In
none of the Alpine and Him4layan 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. Damesi 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 Noetling’s species from the German Muschelkalk.

The epecies to which most of the Himélayan examples are most nearly allied
is Aecrochordiceras Carolin@ v. Mojsisovies. If this species is taken in a some-
what wider range of circumscription than was suggested by E.v. Mojsisovies,
there is no reason against an amalgamation of the Alpine and Indian forms under
A. Caroline.

In the specimen illustrated, which ought to be considered as the typical form of
the Himélayan variety, the whorls are 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 of 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
threc bifurcating ribs originate. The number of simple, intermediate ribs without
tubereles is two or three. In the bifurcating ribs the point of bifurcation is not
always marked by an umbilical tubercle. As a rule umbilical tubercles are not
dcveloped before a diameter of 25 mm. hasheen attained by the shell. All the ribs
reach their greatest elevationin the middle of the rounded siphonal area, which they
cross without any interruption.

Dimensions.

Dismeterof the shell . . . . . . . . . . {9 mm.

o ow o owmblis . . . . . . L. . 135,

Height of the last volution . . L. e,

Thickness 4, 1w Ce e e e e e e a2,

In a fragment of very large size, isting of air bers only, the

ments are as follows :—

Heightof thelastwhod . . . . . . . . . . Omm

e

Diameter of the umbilions . . . . . o« . e . . 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 Aerochordiceras 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 4. Caroline figured by E. v. Mojsisovics, It agrees in
general with the sutares of the Bosnian form as illustrated by F. v. Hauer (L o.
Taf. V. fig. 2 ¢), butdiffers from it in some details. Those differences ohiefly
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affect the sutural elements inside the principal lateral saddle. The second lateral
lobe is not bicuspidate, but is provided with a large pumber 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 and the club-shaped
character of the saddles are conspicuous features of distinction between the sutures
of our Him4layan species and of the German Acrochordiceras Damesi.

Tt has been remarked by E. v. Mojsisovics, that in 4. Caroline 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 of growth. It might consequently be equally well regarded ecither as a
lateral or an auxiliry element. In my examples the spiral of projection is
gradually shifted towards the inner side of the second lateral lobe in later stages of
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 of specimens ezamined.—Muth (Spiti) 6, coll. Hayden;
ridge between Dharma and Lissar valleys1, coll. La Touche.

Remarks—TFrom an examination of the suturallinesof Alpine and Indian
examples of Acrochordiceras with those of 4. Damesi I have come to the conclusion
that they are not identifiable with Noetling’s species. The name Acrochordiceras
Caroline vaust therefore be retained for the Alpine species. In 4. Caroline the
majority of Indian specimens here 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 4. Caroline. 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 Muschelkalk, which, according to my opinion, must be identified with
4. Caroline. This is 4. undatum Arthaber, from the Muschelkalk of Grossreifling.

Badly preserved fragments have led the author to a misinterpretation of this
species, which was at first compared with 4. pustericum. Complete specimens,
which have been discovered later on, do not exhibit any difference from Aerochor-
diceras Caroline.

From the upper Ceratite limestone of the Salt Range a fragment has been
referred to A crochordiceras Damesi by Waagen (Ceratite Formation, Paleeontologia
Indics, ser. XIII, Vol. II, p. 97, P1. IV, fig. 5). The correctness of this determina-
tion is open to grave objections. To me the presence of the genus 4 erockordiceras
in the Triassic deposits of the Salt Range appears very doubtful. There is some
probability of the fragments attributed to this genus by Waagen, belonging
to Keyserlingites. They exhibit a remarkable similarity to inner volutions of
K. Dieneri Mojs., but it is, of course, impossible to decide with certainty the generic
position of fragments so poorly preserved.
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2. ACROCHORDICERAS BaLARAMA Diener.

1895, Acrochordiceras Balaramo Diener, Himélayan Fossils, Palwont, Indics, ser. X1, Vol. IT, pt. 2. The
Cephalopoda of the Muschelkalk, p. 35, Pl. VII, 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 4. Damesi. 1
deem it preferable to retain it as 8 proper species. There are differences in shape
and sculpture sufficiently well marked to justify a specific separation of 4. Balarama
and 4. ¢f. Caroline.

In 4. 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 4. Caroline.

Sutures—Agreeing exactly with those of the preceding species.

Locality : Number of specimens examined.—Muth (Spiti) 2, coll. Hayden, 1,
coll. Krafft; ridge between Dharma and Lissar valleys 1, coll. La Touche.

3. ACROCHORDICERAS sp. ind. aff. pUSTERICO Mojs.

Two fragmentary specimens belong to all appearance to a species of the group
of Acrochordiceras pustericum v. Mojsisovies (Cephalopoden der Mediterranen
Triasprovinz, Abhandl. K. K. Geol. Reichsanst. X, p. 143, Taf. VI, 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 cdge, than in the marginal region of the lateral parts. The external resem-
blance of this specimen to some representatives of the upper Triassic genus Jovites
is rather remarkable.

The two specimens are, unfortunately, not suitable for illustration.

ZLocality : ber of speci ined.—Ridge between Dharma and Lissar

valleys (Johar) 1, coll. La Touche ; K4g4 (Spiti) 1, coll. A. v. Kraft.

C. PINACOCERATITOIDEA.
Genus : SAGECERAS, Mojsisovics.

SAGECERAS, nov. sp. ind.

A cast, 31 mm. in diameter, ohambered nearly up to tle anterior broken
edge, and somewhat distorted by pressure, is comparable by its shape to
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Sageceras Walteri, v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz,
Abhandl. K. K. Geol. Reichsanst. X, p. 187, Taf. LITI, 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, but 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 prescrved that its illustration may be omitted. It represents a species, which
is certainly not identical with any of the Alpine forms hitherto described.

Genus : Norires, Mojsisovics.
Sub-gen. : Axr4rorrres nov. sub-gen.

AxanNorITES MonTicora nov. sp. Pl XII, fig. 6.

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
Noritide. But the special development of the siphonal lobe and of the auxiliary
series constitute a feature of distinction between this Himélayan 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 extornal shape is that of a moderately involute Meekoceras witha bian-
gular siphonal 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 volution. 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 arohed. Sharp marginal edges are developed
at later stages of growth than in Norifes 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 flanks are marked off from the siphonal area by
distinet marginal cdges, the siphonal part itself is regularly rounded, not flattened,
ag is N. gondola
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Shelly substance and cast are almost entirely smooth. The surface is covered
with very delicate radiating lines of growth.

Dimensions.
Diameter of theshell . B . . . 65 mm.
w o o umbilies . . . .20
Height of the }lbo\‘cthenmbiliulmtnn .20,
last volution § ., ., preceding whorl . 165,
Thickness of the last volution . . . R A
Sutures.— A sutural el t of the test systematic value in Norites is the

principal lateral 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 Himdlayan 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 lola v. Mojsisovies (Cephalopoden der Mediterranen Triasprovinz,
Abhandl. K. K. Geol. Reichsanst., X, p. 202, Taf. LI, figs. 5-8) this lobe is very
short and narrow and divided by a median promi into two branches, each of

them termivating in a single sharp point. The same character has been noticed by
G. v. Arthaber in the species of Norifes from the Muschelkalk of Grossreifling,
described by him as Norites apioides, N. psilodiscusand N. arcuatus. In N. fal-
catus the siphonal lobe isas 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 atits basc and provided with distinet denticulations, especially
so in the vicinity of tl: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, which has been
described as N. subcarinatus by F. v. Hauer (Die Cephalopoden des bosnischen Musoh-
elkalkes von Han Bulog bei Sarajevo, Denkschr. Kais. Akad. d. Wiss., Bd. LIV,
p. 81, Taf. VII, 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 (Beitrege zur Paleont. und Geol. Oesterr. Ungarns,
ete., X, p. 91).

With Paranorites Waagen from the Ceratite Sandstone of the Salt Range (Salt
Range Foss. Paleeont. Indica, ser. XIII, 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




PINACOCERATITOIDEA. 106

digitations in the siphonal lobe of Paranorites is entirely different. Nor has the
principal lateral lobe of Paranorites the median indentation characteristio of the
family of Noritide.

Genus : MONOPHYLLITES V. Mojsisovics,
A. Group of Monophyllites spharophylius Hauer,
1. MONOPHYLLITES SPHEROPEYLLUS Hauer. Pl XIII, fig. 11.
1850. _Ammonites spharophyllus F.v. Hauer, Denksohr. Kais. Aksd. d. Wissensoh., p. 113,

Tef, XVILI, fig. 11,
tum E. v. Mojsisovics, Jahtb. K.K. Geol. Reiobeanst., p. 586,

1809, Phy oph

Taf. XVI, fig. 2.

1882. Monophyilites spharophyllus E. v. Mojsisovics, Die C
Trissprovioz, Abbandl. K. K. Geol. Reichsanet., X, p. 208, Taf. LXXIX, fig. 13,

1888. M. spharophyllus F. v. Hauer, Denkscbr. Kais. Akad. d. Wise, Bd, LIV., p. 3.

1892, M. spharophyllus F. v. Hauor, ibid., Bd. LIX., p. 280.

1000. M. spherophyllus Diener, Die trindische Cephalopodenfanns der Schiechlinghoeh
Beitrioge zar. Palmont. und Geol. Oesterr.-Ungarns. cto. XIIT, p. 21.

1004 M. spharophyllus Martelli, Cefalopodi trinsici di Boljevici presso Vir nel Mone
tenegro, Palmont. Italica, X, p. 99, Tav. VIII, fig. 8,15, £g. 6,

A few speoimens from the upper Muschelkalk of K4gd, Spiti (coll. Krafft), are
identical with this pecies of the European Muschelkalk. In their general
shape and involution they agree exactly with the example figured on Pl LXXIX,
fig. 3, by E. v. Mojsisovics, but are of somewhat smaller dimensions. The diameter
of the largest specimen is about 70 mm. All the specimensare 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
spherophyllus, but differs from the sutuves of all Indian representatives of the
genus by the presence of three lateral saddles.

Locality : number of specimens ezamined.—Upper Muschelkalk, Kégé
(Spiti) 3, coll. Krafit.

2. MovorrYLLITES KIN6I Diener. Pl XIII, fig. 5.

1895, Monophyilites Kingi Diener, Himélayan Foss. Palzont. Indics, ser. XV, Vol T1, Pt.2, Cephalo-
poda of the Muschelkalk, p. 109, PI. XXXI, fig. 10,

A speoies of Monophyllites from the Triassic limestone crag of Chitichun No. T,
distinguished from M. sph@rophyllus v. Hauer by the presence of two lateral
saddles only, was described by me in 1895 as M. Kings. With this species a small
number of examples from A. v. Krafft's Himélayan 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 ils obliquely elliptical outlines and in the shape of its transverse section.

Tts siphonal part is more highly rounded than in M. Hara Diener, and is not marked
P
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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 strie of
growth are very clearly exhibited. The transverse strie are directed radially and
cross the siphonal area without being turned forward, as in M. spherophyllus.

In a second specimen the radial pllc&tlons are a little more sharply marked
and constitute an el t of or iderably exceeding in strength the
transverse strise of growth.

A third specimen is a transitional form between Monophyllites Kingi and
M. Hara, having less strongly compressed whorls and a more broadly rounded
siphonal area.

Dimensions  (of the figured specimen).

Diameter of theshell . . . .. . . . . . 97 mm.
Height  of the outer whorl . .. . . . . . 36,
Thickness ,, P . . .28,
Diameter of the umbilicus . . . 35 .
Height of the whorl  in the place of e, ... e
Thickness ,, " greatest applanation . . . . B .22,
Corresponding height of the shell . . . . . . . . 0
» » umbilious . . . . . . .2,

The measurements of this specimen, corresponding to the diameter of my type-

specimen from Chitichun No. I, are as follows : —
Type-specimen.

Dismeter of theshell . . . . .. . . &9 mm 67 mm.

»  w » umbilew . . . L. . .3, 2,
Height of the outer whorl .o R - G
Thickness ,, b .o e . 8, 12,

Sutures.—1In 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.
All essential features are, however, identical. There are only two lateral saddles
present. The principal lateral saddle is considerably larger than the short and club-
shaped siphonal one.

The lateral lobes are tricuspidate. The umbilical lobe is provided with a small
number of secondary indentations.

Locality : number of specimens exam ined.—Lower Musohelkalk, W. of Lilang,
2, coll. Krafft ; Bambanag cliff 1, coll. Krafft,

3. MoNoprYLLITES HARA Diener. P). XIII, figs. 6, 7. var. P1. XIII, fig. 8.

1895. Monophyllites Bara Diener, Palmont. Indios, ser. XV, Himélayan Foss., Vol. 11, Pt. 2, Cepbalopods
of the Muschelkslk, p. 108, Pl. XXXI, fig. 9.

From the lower Muschelkalk 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 of Chitichun No. I, so thata
desoription of them may here be omitted.
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A specimen from the Shalshal 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 Hara.

Sutures.—Agreeing in every respect with those of the type-specimen of M.
Hara, as may be seen from the illustration in fig. 7.

Locality : number of specimens examined.—Lower Muschelkalk, west of
Lilang, 3, coll. Krafit; Bambanag cliff 2, coll. Krafft; Shalshal cliff 1, coll. Krafft.

Remarks.—The group of Monophyllites Hara and M. Kingi, distinguished
from M. spherophyllus 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
of Ismid (Asia Minor) it is represented by two species, which are, unfortunately,
imperfectly known, Monophyllites Kieperti Toula, and M. anatolicus Toula (Beitrage
zur Paleont, und Geol. Oésterreich-Ungarns ete. X, p. 170, Taf. XX, figs. 5, 6).
Another representative of the group is Monophyllites sichoticus Diener (Mém.
Comité Geol. dela Russie, 8t. Petershourg,'T. XIV. 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 of the prototype of a proper genus, Ussurites,
by Hyatt (Zittel's text-book of Palzontology, English edition, p. 566), and was even
removed entirely from the family of Megaphyllitide. With this view I cannot
agree, taking into consideration the strong resemblance of Monophyllites sichoticus,
M. Aara and M. spherophyllus 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 of Monophyllites Suessii Mojs.

4. MONOPHYLLITES CF. PRADYUMNA Dien. Pl XII, fig. 9.
1895.  Monophyllites F Diener, Paleontologia Indics, sor. X, Himélayan Foss,, Vol. 11, Pt. 2,
Cephalopoda of the Muschelkalk, p. 106, Pl. XXXI, figs. 8, 4.

‘This is a fragment very similar to the type-specimen of Morophyllites Prady-
umna from the Triassic limestone crag of Chitichun No. I, illustrated in fig. 4,
Pl XXXI of my above-quoted memoir. Two indistinct fimbrize are noticed in
the last volution. The transverse section is of nearly circular shape and of equal
height and width.

T have not succeeded in developing the sutural line.

Locality : number of specimens examined.—Lower Muschelkalk, west of
Lilang, 1, coll. Krafit.

5. MonorEYLLITES ConrFuct Diener. Pl XIII, fig. 10.

1895. Monophyllites Confucii Diener, Himdlaysn Foss. Palwont. Indies, ser. XV, Vol II, Pt. 24,
Cophalopods of the Muschelkalk, p. 107, PI. XXX, fiz. 7, XXX1, fies. 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 speoies, one of the
P2
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t and most characteristic speoies of the Triassic limestone crag of Chiti-
chun No. I. It has nine volutions besides the embryonic ccll, corresponding
to a diameter of 55 mm. One-quarter of the last volution belongs to the
body-chamber.

My exam ple agrees with the type-specimen of 2. Confucii in its shape, invo-
lution, and sculpture, and also in all details of the sutural line.

Genus : STURIA v. Mojsisovies.

STURIA SANSOVINII v. Mojsisovies.

1882, Sturia inii E v. Mojsisovics, Cephalopoden der Medi Triasprovinz, Abhandl, K.K.

p. 241, Taf. XLIX, fige. 6-7, Taf. L, fig. 1.

1887, Sturia Sansovinii, F. . Hauer, Denkschr. Kais. Akad. d. Wissensch. LIV, p. 48.

1893, Sturia Samsovinii. F.v. Hauer. ibidem, LIX, p. 283, Tal. X, fig. 7.

1895, Sturia Sansovinii, Diencr, Himal. Foss. Paleont. Indica, ser. XV, Vol. II, Pt. 2, Cophalopoda of the
Muschelkalk, p. 61, Bl. XV.

1896. Sturia Samsovinii G. v. Arthaber, Dis Cephalopodenfauna der Reifiingr Kalke, Beitrmge zur
Polaont. und Geol. Ossterr. Ungarns te. X, p. 216,

1900. Sturia Sanscvinii Diener. Die Cephalopod dor Schicchlinghoehe, Beitrize zar Palmon:.
und Geol. Ocsterr, Ungarn. ete. X111, p. 23,

1900. Sturia Sansovinii Tornquist, Zeitachr. Deutsch. Geol. Ges., 53 Bd, p. 138.

Two fragmentary but tolerably well preserved examples of this species were
collected by Hayden in the upper Muschelkalk of Kdgd, Spiti, one of which
is nearly equal in size to the example from the Himilayan Muschelkalk of the
Shalshal cliff.

Ido not hesitate to identify the Indian and Alpine forms, notwithstanding
slight differences in the shape of the spiral lines near the siphonal margin, which
bave been noticed by G. v. Arthaber.

The stratigraphical value of Sturia Samsovimii as one of the most widely
distributed species of ammonites in the Muschelkalk of the Tethys 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, Mojsisovies
(Cephalopoden der Hallstitter Kalke, Abhandl. K. K. Geol. Reichsanst., VI—1,
Supplement, p. 307). Their specific distinction from Sturia Sansovinéé 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 Qymnites
is retained here as generio designation for the group of 4mmonites incultus Beyrich,
Hyatt's attempt to mtroduce the name Aegoceraa Waagen for tbis group baing
opposed to the rules of p tol

gical e
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1. Gymwires JOLLYANUS Oppel.

1863. Ammonites Jollyanus Oppel, ische Mittheil aus dom Museum des Bayrischen Staates
1,p.271, PL LXXYV, fig. 4.
1806. Gymites Jollyanus, Diencr, Himdlayan Foss. Palmont. Indica, ser. XV, Vol. II, Pt. 2, Cephalopoda
of the Muschelkalk, p. 51, PL.X; ig. 7, X1, fig. 1, XII, fig. L.

Of this characteristic species of the Himdlayan Muschelkalk specimens have
been met with in the materials collected by Hayden, La Touche and F.H . Smith
from the following localities : Kégd (Spiti) 6, ridge between Lissar and Dharma
valleys 1, Jolinka (Byans) 1.

2. GYMNITES VASANTASENA Diener.

1896. Gymnites Vasantasena Diener, Himdlayan Foss. Palmont. Indioa, ser, XV, Vol. II, Pt. 2, Cephalo-
poda of the Muschelkalk, p. 52, Pl. XIII, fig. 2.

Two fragmentary specimens of Gymnites with strongly compressed whorls
differ from G. Jollyanus 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. Jollyanus 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 G. Pasantasena.

Locality : number of specimens examined.—Upper Muschelkalk, Bambanag
cliff, 1 mile west of Martoli encamping-ground, 2, coll. Krafft.

3. GyuNiTEs INcCULTTS Beyrich. Pl XIV, figs. 1, 2.

1865. Ammonites incultus Beyrich, Monatsbor, Kgl. Akad. d. Wiss,, Berlin, p. 669.

1867. Ammonites incultus Beyrich, Ueber einige Cephalopoden aus dem Musshelkalk der Alpen und ueber
vervandte Arten, Abhandl. Kgl. preuss. Akad. d. Wiss., Berlin, 1866, p. 132, Taf. IlI, fig. 1.

1882. Gymsites incultus E. v. Mojsisovics, Die Cephalopoden der Medi Tri int, Abbendl. K
K. Geol. Reichsanst., X, p. 233, Taf. LIV, figa. 1-8.

1888. G- incultus F. v. Hauer, Cephalopoden des Bosnisch
Kais. Akad. d. Wiss., Wion, LIV, p. 34.

1900. G. incultus Diencr, Cephalopod der Schiechlinghoshe bei Hallstatt, Beitrmge zor Palmontolo-
gie u. Geol. Osteir.-Ningarns, cte. XI1I, p. 22.

1904 G. incultus Murtelli, Cefalopodi triasici di Boljevioi presso Vir nel Montenegro, Palmont. Italica,
Vol. X, p. 104, Tav. V, figs. 9, 10.

s Airaghi, Ammoniti triasici del Monte Rite in Cadore, Boll. Soc. Geol. Ttal,, Val. XXIV,

‘holkalkes von Han Bulog, Denksobr.

Among the numerous specimens of Gymnit llected in the Muschelkalk
of 8piti by Hayden and A. v. Krafft, two can be picked out, which agree exaotly
with descriptions and illustrations of Gymnites incultus, as given by Beyrich and
E. v. Mojsisovics.

Both specimens consist of air-chambers only. Oue of them is of moderate
size, attaining exactly the dimensions of Beyrich’s type-specimen from Reutte.
The whorls are strongly compressed and bordered by flattened lateral parts. The
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greatest transverse diameter corresponds with the middle of the flanks. The siphonal
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 of 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 an illustration of the plicated 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 incultus.

Dimensions.
PLXIV, fig.1. PLXIV,fig. 2.
Dismeter of theshell . . . . . 2 mm. mm.
» w umbiliews . . . .3, 82 ,
Height of the- sbove the umbilical sature - . 83, 70 ,
lutvolutmn} » » preceding whorl . .24, 55w
Thickness of the last volution . . . . .16, 38,

Locality : number of specimens examined.—North-west of Muth, Spiti, 2,
coll. Hayden.

4. Gyunires cf. HumBoLpTr Mojsisovics. Pl XIV, fig. 3.

1882, ites Hu (i E. v. Mojsisovics, Cephalopoden der Medi Trissprovinz, Abhandl. K.
K Geol. Reischsanst., X, p. 2‘!5 T-f LVIﬁg- 1-3.

1888. G. Humboldti F. v. o des B h lkalkes von Han Bulog, Denk-
schr, Kais. Akad. d. W

1900. G. H: ldti Diener, Dio Cephalopoden: der hli he bei Hullstatt, Beitrege zur
Paleont. u. Geol. Oesterreich-Ungarns, ete, XIII, p. 23.

1904 G. Humboldti Martelli, Cefalopodi triasici di Boljevici presso Vir nel Montenegro, Palmontogr.
Italics, X, p. 105.

The specific differences between Gymnites incultus Beyrich, G. Palmaé Mojs.
and G. Humboldti Mojs. are very subordinate, as has been remarked by F. v.
Hauer (Lo, p. 34). According to the diagnosis given by E. v. Mojsisovics, G.
Humboldli 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 Schiechlinghoehe and from the Bosnian Muschelkalk of Han Bulog has
convinced me that neither of the two features of distinction enunciated by E.v.
Mojsisovies 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 Him4layan 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 Gymmnites
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Humboldti as with G. éncultus or G. Palmai. Although poorly preserved, it is
possible to estimate its original dimensions, which were as follows :—

Dismeter of the shell . . . - . cea. 200 mm.
w  » o umbilicus . . . . . cca. 86 ,,

Height of the last volution . . . . . 6L,

Thickness,, , » . . . . . 49

In the width of its umbilicus this specimen represents a transitional form
between the three species quoted above. 1In the proportion of height and thickness
of its last volution it stands nearer Gymnites Palmai than G. Humboldti. 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. Hum-
boldti, from the Muschelkalk of the Schreyer Alpe. It is especially the character
of the second lateral lobe in which its sutures differ from those of G. Palmai. In
G. Palmas this lobe is divided into two branches by a central indentation rising
from its base, whereas in G. Humboldti it terminates in a long median point. In
@, incultus, the branches of the siphonal saddle are broader and provided with more
richly developed ramifications.

5. GYMNITES MANDIVA nov. sp. PL XV, fig. 1.

This specics 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 Schreyer Alpe, illustrated by E. v.
Mojsisovics on PL LIV, fig. 1 of “ Cephalopoden der Meditorranen Triasprovinz.”
But the character of its transverse section is remarkably different. The whorls are
very high and strongly compressed. The siphonal partis 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. Humboldti, but the siphonal region takes the form of a narrow crest clevated
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 flattencd siphonal area, separated sharply from the lateral
parts which it meets in aright 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,
Dismteer of theshell . . . . . 156 mm. 142 mm.
» » » umbilicas . . . . 66, 53 ,,
Height of the Jabove the umbilical suture .48, a7,
last volnﬁon} w » preceding whorl . 385 , e o
Thickness of the lust volution P .8, 21 .
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Sutures—Similar tothose of G. ltus, but simpler. The b hes of the
saddles are without secondary indentations. Pnnmpal lateral lobe developed

asymmetrically.
Locality : ber of spaci: ined.—Muth (Spiti) 1, coll. Hayden.

v ép

6. GymunITES Kizata Diener.
1895. Gymnites Hirata Diener, Him4l, Foss. Palmont. Iudica, ser. X'V, Val. I1, Pt. 2, Cophalopoda of the
Muchelkalk, p. 53, Pl. X, figs. 2, .

The group of Gymanites with elliptical outlines, to which the name Admmonites
Batteni was provisionally assigned by Strachey (Palmontology of Niti, Pl XI,
fig. 2), is very richly represented in the Him4layan collection. In my memoir on
the Cephalopoda of the Himdlayan Muschelkalk T have advocated the separation
of three species among this group, Gymnites Kirata, G. Sankara, and a third,
unnamed species, which is distinguished from the latter by the development
of lateral ribs.

Gymnites Kirata agrecs with Stoliczka’s variety of dmmonites Batteni with low
but thick whorls. It is represented by three specimens in Smith’s collection from
the Muschelkalk 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 185 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 tiis species and
Gymnites Sankara with high and strongly involute whorls have as yet been noticed.

Locality : ber of sy 8 ined.—Jolinka (Byans) 8, coll. Smith;
north-north-west of Kégé (Spltl) 1, coll. Krafft.

7. GYMNITES SANEARA Diener. Pl XV, fig. 4.

1896, ites Sankara Diener, Hi Foss, Palmoat. Indica, ser, XV, Vol. II, Pt. 2, Cephalopoda of
the Muschelkalk, p. 56, PL. XI, fig, 2.

In Gymnites Sankara the high, compressed forms of Ammonites Batteni
Strachey, 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 sinele individuals
either in the involution or in the inflation of their shells. This is exactly the
opposite of what has been noticed in European ref tives of Gymanit With
rich materials of this genus from the Muschelkalk of the Schreyer Aipe, Schiechling-
hoehe or Han Bulog at hand, one is at a loss to make a clear distinction between
G. Palmai, G. incultne, @, Humboldli, etc., which are connected by so many
transitional shapes. ‘Iransitional forms of similar kind connecting G. Sonkara with
other species of Indian Gymnites with elliptical outlines are not known to me. Itis
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almost invariably the same proportion of height and thickness and the same rate of
lution which characterise all speci and make them look one exactly like
the other. I have not met with a single case in which a distinction of the species
had to be madein arather 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 of Lilang.

In the collections examined examples of 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 ple 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 : —

Greatest diameter of the shell .. . 73 mm.
w w  » » umbilicus . . . .28,

Maximum height of the last volution . . .27,
»  thickness ,, ., BN .95,

Locality : number of specimens ezamined.—Jolinka (Byans) 28, coll. Smith ;
ridge between Dharma and Lissar valleys 1, coll. La Touche ; Kdagé (Spiti) 1,
coll. Hayden.

Remarks.—There is no Alpine species of Gymanites with elliptical outlines
known to me, in which the whorls areas strongly compressed as in G. Sankara.

8. GyMNITES sp. ind. ex aff. SANKARA Dien.

1895. Gymnites sp.ind. ex. aff. G. Sankara Diener, Himalayan Foss. Palcont, Indien, er. XY, Vol. 11,
Pt. 2, Cephalopoda of the Muschelkalk, p. 57, Pl. XIII, fig. 1.

A small number of fragments from the lower Muschelkalk of lilang and of
the Gyundi river (coll. Krafft) is probably referable to this species, which differs
from G. Sankara by a thicker transverse section and by the development of lateral
ribs in the lower portion of the flanks.

Besides this species, some representatives of the genus Gymnites with normally
encoiled whorls have been noticed among A. v. Krafft’s collections from the lower
Muschelkalk of Lilang. Some of them are provided with lateral ribs. The major-
ity have smooth shells. They are too fragmentarily preserved to allow of specific
determination.

9. GYMNITES DEPAUPERATUS nov. sp. Pl XIV, fig. 4.

This is an entirely chambered fragment of a Gymnites with a wide, open um-
bilicus and with high, compressed whorls, which in its external characters appears
to be very similar to G. incultus Beyr. In the only fragment available for exami-
nation the height of the transverse section is 832 mm. and the thickness 15 mm.
Along the middle of the flanks there is a very distinot spiral ridge, whose continuity
is, however, interrupted repeatedly by intervening depressions. )

Q
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Sutures.—The most interesting character of this species is its sutural line,
which differs from the sutures of all congeneric forms hitherto known. Itisina
rather low stage of development, with dolichophyllic lobes and saddles. In this
respect it recalls the sutural line of Japonites Ugra Diener (Himélayan Foss.
Palzont. Indica, ser. XV, Vol. II, Pt. 2, The Cephalopoda of the Muschelkalk,
p. 112, P1. XXX, fig. ), which was originally mistaken for a representative of the
genus Gymnites. But the present species is certainly a true Gymanites, 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. Ugra the
lateral and auxiliary elements are distinctly separated. Otherwise a distinction
of the two species would prove very difficult.

Since Gymnites Ugra has been transferred to the genus Japonstes 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 of specimens examined.—Lower Muschelkalk, Lilang, 1,
coll. Krafft.

10. GYMNITES RELIGIOSUS nov.sp. Pl XVI, fig. 2,

This is a new species of the group of Gymnites Credneri v. Mojsisovies (Cepha-
lopoden der Mediterranen Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X Bd.,
p. 237, Taf. LIX, figs. 1-8). It differs from the Alpine speocies by the smaller egres-
sion of its umbilicus and by its higher volutions, which increase more rapidly. A
remarkable difference ists in the arrang t 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 ares. 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. Credneri.

One-third of the last volution belongs to the body-chamber.

Dimensions.

Diameter of the shell . . . . 84 mm.
w  w ow umbiliews. . . . . . . L6,
Maximom height of the last whorl . . . . . . . . 42 ,
wo WHdth b owow m e e e e e . 186,
Minimnm beight of thelast whorl . . . . . . . . 29,
S VR
Corresponding dismeter oftheshell . . . . . . . . 60 ,,
" w  wowumbilicws . . . . . .. 8,

Sutures.—Similar to those of Gymnites Sankara Diener, but less richly ramified.
Four auxiliary saddles, which are very steeply inclined.

Locality : ber of speci ined.—1U pper Muschelkalk, Thabo (8piti),
1 coll, Hayden.
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11. GymMNITES sp. ind. aff. RELIGI0SO Diener. PL XVI, fig. 8,

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. 1t is only a matter of convenience, whether or not this ditference in
shape be considered as a distinctive charaoter of speocific value.

12. GYMNITES sp. ind. aff. sUBCcLATso Hauver,

A single, greatly weathered specimen of Gymmites from the Muschelkalk
north-north-west of Kdgd, Spiti (coll. Hayden), is too badly preserved to permit a
satisfactory illustration. Its general shape and its very narrow umbilicus recall
Gymnites subclausus F. v. Hauer (Denkschr. Kais, Akad. d. Wisensch., Wien LIV,
p. 38, Taf. VII, 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 Schiechlinghoehe, illustrated by myself in Beitrege zur Paleontologie und
Geologic Oesterreich-Ungarns ete., XIII, Taf. I, fig. 4.

The Himdilayan specimen certainly belongs to a new species. Near the
beginning of the last volution traces of the original sculpture have been preserved.
Faloiform ribs are developed along the middle of the sides, as in Ruddhaites
Rama. From that species, however, the present one is distinguished at a glance by
its rounded siphonal parts.

Dimensions.
Diameter of the shell . . . . . . . . + 105 mm.
»  » » umbilicus . . . S . « 7 .
Hoight of the {IMTB the mmbilieal -nhne . . . . . . 60
last volution L ,, ,, preceding wiorl . . . . - . 41,
Thickpess of the last volution . . . . - . « about 25 ,,

Sutures.—The sutures are but imperfectiy known to me. Enough of them, how-
over, 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 branch, but it is too badly weathered to decide whether or not it was
distinctly individualised as in G. subclausus. The auxiliary series is connested
most intimately with the second lateral saddle.

Sub-genus: Arseyyrrres Hyatt.

Gymmites Lamarcki Oppel (P tologische Mitteilungen aus dem Museum
des Kgl. bayrischen Staates, 1863, I, p. 27-L 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 Palaontology, English ed., Vol. I,

1900, p. 557). .
Q



116 FAUNA OF THE HIMALAYAN MUSCHELKALK.

Although no diagnosis of the sub-generic characters has been given by Hyatt,
it is mot difficult to pick them out from my description of the species (Cephalo-
poda of the Muschelkalk, 1. c. p. 58). The stair-like umbilicus and the sharpened
siphonal part, together with a poor development of ification in the sutural line,
might be idered as features of sub-generic importance. In 1895, it is true, I
explicitly declined to establish a new sub-genus for this species, but since that
time the tendency towards a narrow circumscription of genera and sub-genera in
ammonites has advanced so far among most paleeontologists, that I no longer
hesitate to accept Hyatt’s sub-genus. I dothis the more readily sinoe the name
has been suggested by F. v. Hauer for Gymnites acutus, a speoies from the
Muschelkalk of Han Bulog, which is nearly allied to G. Lamarcki, as has
been explained in my above-quoted memoir. The remarkable affinities between
Anagymnites and Japonites are also in favour of attributinga more independent
systematic position to the group of G. Lamarcki.

In the Indian Muschelkalk dnagymnites Hyatt is rep ted by two new
species besides G ymnites Lamarcki Oppel.

Axacyysnes cf. Acurus v. Haver. Pl XV, fig, 3.
1892. Gymnites acutus v. Hauer, Beitrioge zar Kenntuiss der Cepbalopoden sus der Trias von Bosnien, I
Neue Funde aus den Musohelkalk von Han Bulog bei Sarajovo, Denkschr. Kais. Akad. d. Wise., LIX,
p.282, Taf. X, fig. 6, XI, iz.2.

The only specimen—I{rom K4g4, Spiti, coll. Hayden—reminds me very strongly
of the genus .Japonites in the character of its involution and in the shapo of
its transverse section. Nor should I have besitated in grouping it with Japon-
ites, had not the presence of a suspensive lobe prevented me from doing so.
Although very little is exposed of the sutural line, the traces of auxiliary lobes and
saddles seem to agree better with the corresponding sutural elements of Gymnites
than of Japonites.

My type-specimen is certainly most nearly allied to Anagymnites acutus
Hauer from the Bosnian Muschelkalk. Its slowly-increasing whorls leave a pro-
portionately wide and deep umbilicus. The lateral parts converge regularly
towards the sharpened siphonal edge, which is partly raised into a slightly promi-
nent keel. There is no well defined umbilical margin, but the sides slope
with 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
to the umbilicus a stair-like character.

The sides of the inner volutions are covered with flat, broad and indistinetly
defined plications. Inthe last whorl, taining the body-chamber, very flat and
narrow radial folds can only be traced in the lower portion of the lateral parts.

The imperfect state of preservation of the only specimen known to me, excludes
a direct identification with F. v. Hauer’s Bosnian speoies.
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From Anagymnites Lamarcki Oppel this speoies is easily distinguished by the
character of its involution, which is quite regular throughout all stages of growth,
whereas in 4. 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 Lo . B4 mm.
w  w » umbilicus . ce .2 ,
Height of the { above the nmbilical snturo . .21,
last volation { » o Preceding whorl | L1s
Thickness of the last volution . . . L2,

Remarks.—Anagymnites acutus is a very interesting species, 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 saddles are only dolichophyllic, as in Japonites, not richly ramified,
as in typical species of Gymnites, and the second lateral saddle is provided with
a phylloid prominence at its innmer 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 of Ammonea trachyostraca than has hitherto
been supposed.

ANAGYMNITES ToRENSII nov. sp. PL XV, fig. 2.

This species is also nearly allied to Anagymnites acutus v. Hauer. It has
been based on a single but well preserved specimen of large size from Kagé, Spiti,
coll. Hayden.

The shell has a slightly elliptical outline and very slowly increasing volutions,
which overlap one another to more than one-half of their height in adolescent
stages of growth, In the body-chamber 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 in the shape of the transverse sections of the outer and inner volu.
tions is rather considerable. The inner volutions are strongly inflated and their
lateral parts slope with marked convezity 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,
indistinet plications are ionally noticed. The penultimate and last whorls are
entirely smooth,
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Dimensions.
Diameter of tbe shell (along the shorter axis of the last volution) . . . 137 mm.
C Jing diameter of the umbili e e e e,
Longest diameter of the umbiliens . . . . . . . . 85 ,
Height of the {aboretheumbiligsl subure . . . . . . . 6T ,
volution{ , o« preceding whorl . . . . . lsbut 50 ,
Thickness of the last volution . . 27 .,

Sutures.—The sutural line of this species is more decidedly gymnitic than in
Anagymnites Lamarcki or in 4. 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
Gymnites. The phylloid prominence affecting the innmer 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 acutus.

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 : Buppmarres Diener.

BuppmAIlTEs RAaMA Diener.

1895, Gymnites (BuddAhaites) Rama Dicner, Cephalopoda of the M: 1k Palont. Indica, ser. XV,

Himélayan Foss. Vol. 11, Pt. 2, p. 59, Pl XIII, fig. 3, Pl XIV, figs. 1,2.

Of this interesting species one single example only has been collected, in the
Muschelkalk of Jolinka, by F. H. Smith. The develog tal stages of Buddhait,
bave becn studied by myself in the type-specimen from the Shalshal oliff.
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
a8 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 of a full-grown specimen
illustrated in fig. 15, P1. XIV, 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 Carnites or Pinacoceras.

The presence of proper adventitious lobes in the sutural line of full-grown
individuals points to a close relationship of the species with £4 as. Thus
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Buddhaites ought to be considered as a transitional type, connecting Pinacoceras
and Gymnites.

The development of the outer branch of 2 main saddle into a proper adventitious
saddle is of considerable interest. A comparison of the illustrations on Pl XIV,
fig. 2, and Pl XIII, fig. 3, of my above-quoted memoir shows that the adventitious
saddle of Buddhaites Rama 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 of adventitious elements in Pseud as multilobat
(Palzontographica Vol. LI, p. 258). Buddhaites and probably even Curnites and
Pinacoceras consequently agree with Indoceras or Placenticeras in the mode of
development of their adventitious elements, not with Pseudosageceras.

Ar kable case of converg exists between Buddhaites Rama and an
Indian species of Pinacoceras, P. Loomisii Diener. Full-grown examples of both
species, occurring together in the Muschelkalk of Byans, can be 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.

Full particulars will be given in the detailed deseription of the latter species.

Genus : Prycaites Mojsisovis.

In the materials collected by Griesbach and by myself in the Central Himé4-
layas of Spiti, Painkhdnda and Johér, the genus Ptychites played one of the most
important parts, both in number of species and of individuals. Tt is therefore a
rather astonishing fact to find the genus very poorly represented in the collections
of Hayden, A. v. Krafit and Smith. No new species has been noticed and of
eighteen specics, described hitherto from the Himélayan Muschelkalk on]y elght
are represented, belonging to the groups of rugiferi, megalodisci, op ti,
and of P¢. Malletianus.

a. Group of Ptychites rugiferi.

1. PTYCHITES RUGIFER Oppel.

1865, Ammonites rugifer Oppel, Pal isoho Mittei aus dem Museum dem K. bagr. Stastes T,
P. 203, Taf. 86.
1896. Ptychites rugifer Diener, Cophalopoda of the Muschelkalk, Palmontologia Indica, ser. XV, Himél.

Foss. Vol. IJ, Pt, 2, p. 64, Pl. XXII, 6ge. 1, 2, XXIII, figs. 1, 2, XXIV, figs. 1, 2.

Of this common species four specimens were collected by A. v. Krafit
near K4g4, 1 north-west of Muth (Spiti) and 1 in the Muschelkalk of the Shalshal
olif. I have nothing to add to the description in my above-quoted memoir, based
on an examination of much more extensive materials.
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2, PrycHITEs cf. CoGNATUS Oppel.

1865. ites cognatus Oppel, Palmontologische Mitteil. I, p. 266, Tef. 81, fig. 3, Taf. 85, fig. 4.
1895. Ptychites cognatus Diener, the Cephalopods of the Muschelkalk, 1. e, p. 67, P XVIIL, figs. 5,6.

Among Hayden’s collections from the Muschelkalk of Kégé, Spiti, two speci-
mens of Ptychites are probably referable to this species.

Although provided with part of 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.

B. Group of Ptychites megalodisci.

8. PrycHITES SuMITRA Diener.

1895. Ptychites Sumitra Diener, Himélaysn Foms. Palmont. Indica, ser. XV, Vol. IT, Pt.2, Cephalo-
poda of the Muschelkalk, p. 72, Pl XXVL.

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 Beyrich are
rather insignificant. But as they have heen noticed in all Indian examples hitherto

d and seem, quently, to play the part of constant characters, they
may fitly be regarded as features of specific value. Such characters are the rounded
umbilical margin and the more massive shape of the saddles in the sutural line.

All my specimens consist of air-chambers only. The diameter of the largest
example does not exceed 115 mm. in length.

ZLocality : ber of sp ined. —South-west of Po. (Spiti) 2, coll.
Hajyden ; Kdgd 1, coll. Hayden, 1, coll. Krafft.

4. Prycuites SaHADEvA Diener.

1695. Pegchites Suhadeoa Diener, Cephalopods of the Muschelkalk, Paleont. Indics, ser. XV, Himdl,
Foss. Vol. II, Pt. 3,p. 71, PI. XXV, 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.
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. Group of Ptychites Malletianus.

5. Prycorres DURANDI nov. nom. PL XIII, fig. 12.

1896. Ptychites nov. sp. ind. ez affs ianus Diener, Cophalopoda of the helkalk, ey e 74,
Pl XVIJ, fig. 2.

Of this forn, which is mnearly allied to Ptychites Malletianus Stoliczka
(Mewoirs, Geol. Survey of India, Vol. V, Pt. 1. p. b8, PL V, fig. 1), a frag-
mentary example only, from the Muschelkalk of Padam, Spiti, was known to .me
in1895. 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. ]

1 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
Ptychites 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.

Dimensions.
Dinmeter of theshell ., . . - e . . 63 mm.
w wowoumbilicms . . . . . ... . 24,
Height of the) from the umbilical satare . . . . . o205.
lutrolntion-} o precedingwhorl . . . .« . 16
Thiokoess of the last volubion . . . . . . . . . 38 ,

Sutures.— Agreeing exactly with those of the type-specimen from Padam.

8. Group of Ptychites opulenti.

6. Prycaires Everestr Oppel
1868. Ammonites Everesti Oppel, Paleontologische Mitteil. aus dem Musoum d. Kgl. beyr. Stastes, I.,
p- 284, Tal. 81, fige. 1, 2.

1806. Ptychites Everesti Diener, Cephalopods of the Muschelkalk, Palwont. Indics, ser. XV, Himél. Foss.
Vol II, Pt.2, p. 76, P1. XIX, fiz. 1, PL XX, figs. 1, 6.

A specimen agreeing exactly with the large type from the Shalshal eliff,
illustrated on PL XIX of my above-quoted memoir, has been noticed in Hayden’s
collection from the Muschelkalk of Kags, Spiti. It has a diameter of 150 mm. and
is provided with its body-chamber. The number of folds in the last volution is
eighteen. The siphonal part is sharply rounded but not acute.

Plychites Everesti 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 (Beitrwge zur Geol. und. Palzont, Oesterreich=
Ungarzs, ete., XI1I, p. 32).

R
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7. PryoHITES cf. VIDURA Diener.

1895. Ptychites Vidura Diener, Palwontologis Indics, ser. XV, Himalayan Foss. Vol. I, Pt. 2, Cophalo-
poda of the Muschelkalk, p. 76, PL. XX, figs. 3-4, 6.

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 Muschelkalk of Muth, Spiti, bya
specimen of very small size, which, in q of its ller di
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 Pitychites flezuosi.

8. PrycHITES MARENDRA Diener,

1895. Ptychites Makendra Diener, Cephalopods of the Muschelkalk, Palzont. Indica, ser. XV, Himilayan
Foss., Vol. I, Pt. 2, p. 80, Pl. XV], figs. 1, 2.

A well preserved specimen from the Muschelkalk of Muth, Spiti, coll. Hayden,
differs from the very nearly allied Ptychites flexuosus Mojs. by the same features
as have been noticed in the types illustrated in my above-quoted memoir. The only
difference of importance between Ptychites Mahendra and Pt. fl is the
larger size of the siphonal saddle in the sutural line of the Indian species. Other-
wise my Himalayan form can scarcely be distinguished from the compressed varicty
of the Alpine species.

Genus: PiNacoceras v. Mojsisovics.

1. PiNacocErA8 Rasam nov.sp. Pl XVI, fig. 1

This new specics of Pinacoceras ocoupies a rather isolated position among its
congeneric forms. It recalls Pinacoceras trochoides Mojs. and P. aspidoides
Diener in the phylloid development of its sutural elements. It agrees with the
group of P. Mettermichii v. Hauer in the presence of a comparatively wide umbili-
cus, but in all other respects its external shape is more similar to that of P. aspi-
doides Diener (Die Cephalopodenfauna der Schiechlinghoehe bei Hallstatt, Beitrege
zur Geol. and Palseont. Oester.-Ungarns, ete., XIII, 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 the 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 200 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



PINACOCERATITOIDEA, 123

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 faloiform 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.
Dismeter of the shell B V' B8
W w o oumbilioms. . . . . . . R
Height of the {above the umbilicalsatore . . . . . . 10,
last volution U ,, ,, precedigwhorl. . . . . . . 47 ,
Thickness of the last volution . . . . . . . . . 2,

Sutures.—~There are only two lateral lobes present, the projection of the peri-
phery of the preceding whorl touching the top of the second lateral saddle in the
last volution. Between the principal lateral and the decp external lobe, which
stand at an equal level, three saddles are counted. The external adventitious saddle
is short and simple. The two following saddles are dimeroid, with higher and more
strongly developed inner branches. The two lateral lobes terminate in sharp median
indentations. The 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 the genus
Gymnites. From 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 Buddhaites Rama Dicn,

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 Muschelkalk of the Schiechlinghoebe is probably the nearest ally
to our Indian 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, indecd, 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. From the groups of P. Met-
ternichii and P.imperator 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 of specimens examined.—K4g§, Spiti, 1, coll. Hayden.

2. PinacocerAs Loomisit nov. sp. Pl XVIJ, figs. 1, 2, 3.

There is a very remarkable case of convergence between this species and

Buddhaites Rama Diener. In the Muschelkalk of Jolinka, Byans, a species of
22
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flat, high-mouthed Pinacoceratine with a sharp external edge and with narrow
umbilici,.is rather richly represented. As its sutural line acquires adventitious
elements at very early stages of growth, it must be grouped with the genus Pina-
coceras v. Mojsisovics.

Tt is not easy to separate full-grown ples of Pi; as L isi from
Buddhaites Rama. Both species agree in their di i 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 Rama 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 needsa comparison of the two examples illustrated in fig. 3 of
the present memoir and in P1. XIV, fig. 2 of my description of the Cephalopoda
of the Himdlayan Muschelkalk (Vol. 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 11 mm., whereas in the example of Pinacoceras Loomisii the umbilicus is almost
completely closed. This difference in the character of their umbilici sufficiently
proves a different ontogeny in both species. Another character of ontogenic
difference is the very carly development of a sharpened siphonal edge in Pinaco-
ceras Loomisii, whereas inner nuclei of Buddhaites Rama are provided with a
rounded siphonal part.

Dimensions.
Diameter of the shell . . . . . . . . 102mm.
woow o woumbilias. . . . . . . ... 4,
Height of the ¢ above the umbilical sutare . . . . . . . 59 ,
lulvolntion{ w » precelingwhorl . . . . . . . 36,
Thickness of the lastvolation . . . . . . . . . 14,

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 B. Rama. But in this detail I can find the only remarkable difference between
the sutures of the two species. In its ontogeny, however, Pinacoceras 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 u 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.



ARCESTOIDEA. 125

Locality : number of specimen ined.—Jolinka (Byans) 9, coll. Smith.

Remarks.—In my opinion the similarity of Buddhaites Rama to Pinacoceras
Loomssié in all its important characters ought not to be considered as due to con-
vergence but tends to prove the phylogenetic relationship of the two forms. As has
been noticed by E. v. Mojsisovies, a second genus of Pinacoceratine with adven-
titious saddles, viz., Placiles, stands in close pbylogenetic relationship to Gymnites
subclausus v. Haver, There is some probubility of Gymnites being one of the roots
of Pinacoceras and its allies.

D.—ARCESTOIDEA.
Genus: ARCESTES Suess.
Sub-genus: Prosrcesres Mojs.

PROARCESTES sp. ind. ex. aff. BraamanTer Mojs. Pl XVI, fig. 4.

1899. Proarcestes sp. ind. ez aff. P. Bramantei A.v. Kraflt, Genersl Report, Geol. Survey of India, for
1898-99, 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 arc only partially accessible to observation, the siphonal
lobe is remarkable for its very deep position, thus excluding any identification with
Proarcestes Balfouri Oppel.

Locality : number of specimens examined.—North-north-west of Kégé 1, coll.
Hayden. :

Genus: JoanNNITES v. Mojsisovics.

Joannites cf. PROAVUs Diener. Pl XYV, fig. 5, PL. XVII, fig. 5.

1899. Joannites affs diffissus (Haver) A, v. Krafft., General Report, Geol. Snrv. of Indis, for 1898-99,
P18

1900, Joannites proavus Diener, Die Triadische Cephal founa der Schieohlinghoshe bei Hallstatt,
Beitrmge zur Geol. und Palwont. Ocesterr.-Ungarns, eto,, X111, p. 13, Taf. I, figs. 3, 2.

A. v. Krafft was perfectly right in comparing this species to Joannites
diffissus v. Hauer (Sitzgsber. kais. Akad. d. Wiss. XLI, p. 144, Taf. IV, fig. 11-13)
from the carnic stage of the Alpine Trias, It is this remarkable group of
Joannites to which it undoubtedly belongs,

The lavger specimen illustrated is the inner nucleus of an ammonite which in
its dimensions and in all its externil characters bore the ereatest resemblance to
Joannites proavus from the Muschelkalk of the Schiechlinghoehe. TUnfortunately
I have not succesded 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 diffissus, namely, the two constrictions standing
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exactly opposite each other, are less distinetly seen in the present nucleus than in
my Alpine type of Joannites proavus, 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. Asin my type-specimen of J. proavus, 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 Pl XVII, fig. 5, is considerably inferior to
that in the larger type and also in the rcmaining examples, But this character
heing subject to a great variability in many species of Arcestoidea, I do not consider
the difference to be of specific importance,

Dimensions.
Dismeter of the shell . . . . . . . . . . 40 wm.
» » umbilicns . . 36,
Height of the last volution . . . . . . . .2,
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 Joannites diffissus. 'The siphonal lobe is the
deepest and is divided by a high and richly ted median promi The saddles
cxhibit a dimeroid shape, as in typical species of Joannites. The principal lateral
lobe is divided at its base by a large indentation, giving it a bifid termination, as in
J. diffissus, but the sccond lateral and first auziliary lobes cach terminate in a single
median point.

Locality : number of specimens examined.—North-north-west of K&gé 4, coll,
Hayden.

JoannITES sp. ind. PL XIV, fig. 5.

An inner nucleus of Joannites from the same locality differs from the gromp of
J. diffissus Hauer by the absence of any distinet 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 he compared.

SUMMARY.

Although only a shert period has elapsed since the publication of the results of
the Himélayan expedition in 1892, in which Griesbach, Middlemiss and myself
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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 Himslayas 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 Him4layas which
in 1892 was known in any detail, had been subdivided by C. L. Griesbach (Memoirs,
Geological Survey of India, XXITI, p. 143), as follows :—

Bed 122. Very hard, grey, concretionary limestone in massive beds, with subordinate partings of

dark shales contsining meny fossils . . . . . . . . . 60ft
Bed 121, Earthy, grey limestones, shales near base, yielding in large numbers Rhynchonella

semiplecta var. (RA. Griesbacki Bittn.) and Rhynchonells Salteriana (Retzia

himaica Bittn.) Ce e e 31t

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 Cephalopods in the Muschelkalk of the Shalshal cliff.
The lower division, corresponding with bed 121 in Griesbach’s section, was named
“Zone of Sibirites Prahlada” and was said to contain the following species
of Brachiopoda' :—

Rhynchonella Griesbachi Bittn,
Spirigera nov. sp.

Spiriferina Strackeyi 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 Sidirites Prahlada.?

Those two faunas, distinguished for the first time by Bittner in 1899, are:

1. The fauna with Ithynchonella Griesbachi, containing, besides this species,
Retzia himaica and Norella Kingi.

2. The fauna with Spiriferina Stracheyi, containing the following species of
Brachiopoda :—

Rhynchonella Dieners Bittn,
» mutabilis Stol.
Spiriferina Stracheys Salt,
Spirigera Stoliezkai Bittn.
Dielasma Himalayanum Bittn,

Diener : Ergebnise einer geologischen Expedition in den Central-Himalays von Johar, Huodes uod Pain-
kbanda, Denkschr. kais Aked. d. Wiss., Wien, LXII, 1895, p. 571.
? Jabrb. K. K. Geol. Reichanst., 1899, p, 692.
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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 forms :—
Spiriferina Stracheyd Salt.
Spirigera Stoliczkar Bittn.
Rhynchonella mutabilis Stol.
Diclasma 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.!

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 a
definite conclusion on this guestion. He found that there were indeed two
different Brachiopod-bearing horizons, viz., that of Spiriferina Stracheyi 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 (Hedenstreemia beds, Subrobustus beds antea),
but at the same time convinced himself, that the large Brachiopoda, characterising
the Spiriferéna Stracheyi beds in Spiti, were mnot represented in this layer.
The bed with Rhynchonella Griesbacki 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 helow this narrow band 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 (Keyserlingites Dieneri 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 RhAynchonella
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
Bambarag cliffs. In Spiti, however, it is poorly developed and ¢ fossils are
scarce, and it had, consequently, been previously overlooked.” ?

Thus there is an almost perfect identity in the development of the Muschelkalk
sections in Spiti, Johar and Painkhanda, as will be seen from a comparison of the
near Lilang in Spiti and of the Bambanag cliff in Kumaon.?

Lilang. Bambanag Cliff.
4. Upper Muschelkalk with many Upper Muschelkalk . 20 ft.
Cephalopoda . . 22 ft.
3f. Grey limestone with Ceratites 3i. Shales with concretions con-
Ravana . . . 16 ins. taining S8p. Strackeys . %1t

! General Report, Geol. Survey of India for 1839-1900, p. 202.
2 H, Hayden : The Geology of Spiti. Mem. Geol. Surv. of India, Vol. XXXVI, Pt. 1, p. 69.

3 Left among Dr. A. v. Krafft’s notes accompanyiug his collections.
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8e. Grey  concretionary  lime- 3h, Dark grey limestone with
stone . . . 6ins. Sp. Strackeyi,  Spirigera
3d. Horizon  of Spiriferina Stolicekat . . . 11t
Strackey: . . . 4ins.
3c. Grey limestone . . 8, 3g. Black shales . . bHins,
3b, Hard, grey limestone with the 3f. Dark grey  limestone with
fauna of Ceratites subrobustus Spiriferina Stracheyi, Ceratites
(Keyseriingites Dieners) 4 ins, subrobustus, Monophyliites
div. sp. . . b5ins,
3a. Thin layers of grey limestone 8e. Black shales . .2,
and shale . . . 31t 3d. Limestone as 3f 7,
8c. Black shales . 5
3b. Limestone as 3h with
Monophyliites sp. . 6 ins,
Black shales  with  Ceratites
subrobustus . . 6ins,
(Upper division : 30 ft. 2. Nodular limestone about 50 ft.

. J lower division with
% Nodular hmestone1 Ceratites sp., Tirolites
L sp. . . 30 ft.

1 Bed with RA. Griesbachi 3 ft. 1 Earthy limestone with
Rh. Griesbachs . 3ft.

At the Shalshal cliff A. v. 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 Stracheyi and
Monophyllites sp.

3a. Limestone with Ceratites subrobustus (Keyserlingites Dieneri).

2. Nodular limestone (unfossiliferous).

1. Earthy limestone with RhAynchonella Griesbachi and Retzia himaica.

The section of the Bambanag cliff clearly shows that there is mno definite
boundary between the beds containing brachiopods and those containing
ammonites. As we pass upwards in the section from the top of the nodular lime-
stone (2), the ammonites are gradually replaced by brachiopods. The whole
series between the nodular limestone (2) and the upper Muschelkalk (4) with
its rich fauna described in Vol. II, Pt. 2 of the Palzontologia Indica (ser. XV)
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.!

o Beds 8 and 4 certainly belong to the stage of the Alpine Muschelkalk (anisic
stage). The age of the nodular limestone (2) and of the bed with Zhynchkonella
Griesbachi is looked upon as doubtful by Hayden and A, v. Krafft. From two

! Compiled from unpublished notes left by the late Dr. A, v. Krafft.
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horizons—one of them six inches above the top of the bed with Rhynchonella
Griesbachi, the other about 30 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 of them was considered by A. v. Krafft to beaspecies of Ceratites
identical with a form previously obtained from the Hedenstremia beds of Muth,
the second species was identified with Tirolites inj dus Krafft (M ipt)
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 of Rhynchonella
riesbachi is consequently included in the lower Trias.!

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
Giesbachi is Stbirites Prahlada. The specimen, to which this specific name
was assigned, had been chiselled out from the rocks é» sits and in a section of the
Shalshal cliff not locally identical with the section where the large species of the
zone of Spiriferina Stracheyi had been found. In Spiti Sibirites Prahlada was
collected by Hayden and A. v. Krafft in the Cephalopod-bearing horizon imme-
diately below the layer of Spiriferina Stracheyi. Tt is, therefore, probable that this
species ranges from the beds with Rkynchonella Griesbachi into a stage of undoubted
Muschelkalk age. The name “zone of Sibirites Prahlada,” which has been
applicd by myself to the beds with Rhynchonella Griesbachi, must he discarded,
Sibirites Prahlada being a fossil of the ravest occurrence in those beds and having
its main layer in division 3 of the Muschelkalk.

I must draw the reader’s attention to the fact, that by including the nodular
Iimestone (2) in the Muschelkalk, the similarity of this group with the Alpine
Muschelkalk becomes most striking. The hrachiopod-bearing beds with Spiriferina
Stracheyi and the underlying layer of Keyserlingites Dieneri might be compared to
the Binodosus zone of the Eastern Alps, which lies proportionately high in the mass
of the Alpine Muschelkalk. A representative of the thick unfossiliferous main
mass of the Alpine Muschelkalk must quently be sought for in the nodular
limestone with the layer of Rkynchonella Griesbachi at its base.

In the absence of more 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 the beds with Rhynchonella Griesbachi (group 1) and the
nodular limestenc (2) with its few and poorly preserved fossil contents, the
Mouschelkalk of Spiti, Johar and Painkhanda falls naturally into two subdivisions,
(3) and (4) To the lower subdivision the Cephalopod horizon with Keyserlingites
Dieneri and the Brachiopod horizon with Spiriferina Stracheyi belong. They do
not constitute two separate and distinct horizons, but, asis evident from A.v.

1 Hayden, Geology of Spiti, L. c. p. 67.
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Krafft's r hes, one stratigraphical horizon only, in the lower part of which
Cephalopoda predominate and 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:—

BRACHIOPODA.
Spiriferina Stracheys Stol.
Spirigera Stoliczkas Bittn.
Dielasma kimalayanum Bittn.
Rhynchonella mutabilis Stol.
» Dieners Bittn,

LAMELLIBRANCHIATA.
Pleurophorus sp. ind.

NAUTILOIDEA.

Orthoceras cf. multilabiatum Hauer. (Shalshal cliff.)
» ¢f. campanile Mojs. (Bambanag and Shalshal cliffs.)

AMMONOIDEA.
Ceratites (Hollandites) Vyasa Dien. (Gyundi R.)
» (Florianites) ¢f. Kansa Dien. (Gyundi R.)
(Keyaserlingites) Dieneri Mojs. (Shalshal and Bambanag cliffs;

Lilang.)
» » Pahari Dien. (Lilang.)
» ”» Pagoda Dien. (Po.)
» » ap. off. Bungei Mojs. (Lilang.)
» sp. ind. (Lilang.)

- »
Japonites cf. Ugra Dien. (Lilang.)
Stachkeites Webbianus Dien. (Lilang.)
Dalmatites Ropini Dien. (Lilang ; Bambanag.)
Sibirites Praklada Dien. (Lilang.)
Gymnites depeuperatus Dien. (Lilang.)
»  3p. tnd. aff. Sankara Dien. (Lilang ; Gyundi R.)
»  4p. tnd. (Lilang ; Gyundi R. ; Bambanag.)
Monophyllites Kingi Dien. (Lilang ; Bambanag.)
» Hara Dien. (Lilang ; Bambanag ; Shalshal cliff.)
» Confucit Dien. {Lilang.)
» ¢f. Pradyumna Dien. (Lilang.)

The most oharacteristic group of ites in this fauna is the group of
Ceratites subrobusti (Keyserlingites).
‘When describing my type-speci of Ceratites subrobustus (= Keyser-

lingites Dienerd) 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. Krafft have obtained a considerable number of species
s 2
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of Keyserlingites (among them K. Dieneri) from the lower Muschelkalk of Spiti,
Johar and Painkhanda, but not a single specimen from the lower Trias. We
are therefore undoubtedly justified in claiming Keyserlingites as a sub-genus of
lower Muschelkalk age in the Him4layas,

In the face of such convineing evidence I cannot help expressing a doubt as
to my own type-specimen having been collected in sitw. 1have, most probably,
been mistaken in considering the block, from which it had been chiselled out, to be
n sitw, whereas it was in reality detached from the main mass of the Muschelkalk
towering above.!

As has been explained in my description, the Himilayan types of Keyser-
lingites are mot identical with those from Siberia, their mode of development
showing remarkable differences. The stratigraphical position of the Indian Keyser-
lingites Dieneri does not consequently afford any clue as to the age of the Triassic
beds of Siberia containing Keyserlingites subrobustus 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 Muschelkalk in the main belt of Triassic sediments in the Him4layas with the
fauva of the “ Middlemiss orag > near Chitichun in Tibet. Florianites Kansa,
Japonites Ugra 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 of the fauna of the lower Muschelkalk in his preliminary
report on the Mesozoic rooks of Spiti* have been proved to bealmost entirely correct.

Another fact of interest is the discovery of two genera, which are hitherto in
Europe known only from the lower Trias, Stacheites and Dalmatites. The species
representing the latter genus has been described by A. v. Krafft as “ a new type of
Hangarites, distinguished by very indistinet marginal edges.”

The overwhelming majority of the Cephalopoda described and illustrated in my
memoir (Vol. II, Pt. 2) belong to the upper division of the Muschelkalk, which is
a homotaxial equivalent of the zone of Ceratiles ¢rimodosus of the Alpine Trias,
Ceratites (Hollandites) Nalikanta, Hollandites Srikanta and Hollandites Narada—
attributed formerly to the genera Meekoceras and Proptychites—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 of the Bambanag section.
Lobites Oldhamianus 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 8 letter from A. v. Krafit the mode of preservation of the speoimens yields no clae. The matrix
of my type-specimen is perhaps a little darker than that of specimens from the lower Trise, but it is impossible to
raw sny deciive conolusion from this.

Tn my memoir on the Cephalopoda of the Muschelkalk a species of Keyserlingitet hns been described as Coratites
nov. #p. aff. subrobusto and reforred to the fauna of the upper Muschelkalk. It cannot be ined whether this
species sctually belongs to the upper Muschelkalk, that is to sa5, to those beds, which overlio gronp 3 of the lower
Maschelkalk, or to the borizon of Spiriferina Stracheyi.

3 General Report for 1899-1¢00, p. 205.

» Ergebuisse einer i jtion in den Central-Himalaya, etc., L ¢., p. 562
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collected. On the other hand the occurrence of Isculites Hauerinus Stol. in the
upper Muschelkalk of Spiti, a fact regarded as doubtful by E. v. Mojsisovies 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 has
been largely a ted 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 Spitiense Dien,
Mojsvaroceras Kage Dien.

» 3z. ind. of.. Kage.
Thuringionautilus sp. ind.
Germanonautilus cf. salinarius Mojs.
Syringonautilus Spitiensis Stol,
Grypoceras Griesbacks Dien,
Paranautilus Bullockis Dien.

» 3p. ind.
Ceratites Thuilleri Oppel.

»  trinodosus Mojs.
w  op. ind. aff. Abicki Mojs.
» ¢f. Kamadeva Dien.

Ceratites superbiformis Dien.
»  trumcus Oppel.
»  Devasena Dien.
” Padma Dien.

Ceratites (Hollandites) Foitsi Oppel.

» » Ravana Dien.

» » Airavata Dien.

» ”» Visvakarma Dien.
» » Dungara Dien.

» » Hidimba Dien.

» » JMooreé Dien.

o » Pyasa Dien.

» Cecilit Dien.
Ceratites (Salterites) Oberkummers Dien,
» (Haydenites) Hatschekis Dien.
Beyrichites Khanikoffi Oppel.
» Kesava Dien.
» prozimus Oppel.
Cuccoceras Yoga Dien.
Japonites ¢f. Dieners Mart,
Protrackyceras Cautleys Dier.

» ¢f. longobardicum Mojs.
Isculites Hauersnus Stol.
Aerochordiceras cf. Caroline Mojs.

» Balarama Dien,

» 8p. tnd. aff. pusterico Mojs.
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Monophyllites spharophylius Hauer.
Sturia Sansovinss Mojs.
Pinacoceras Rajak Dien.
Buddhastes Hama Dien.
Gymnites Jollyanus Opp.

»  tncultus Beyr.

»w  ¢f. Humboldts Mojs.

»  Mandsva Dien.

»  Kirata Dien.

»  Sankara Dien.

»  8p. snd. aff. Sankara.

»  religiosus Dien.

»  8p. ind. aff. religioso.

»  8p. ¢nd. aff. subclauso Hauer,
Anagymnites cf. acutus Hauer.

» Torrensii Dien.
Plychites rugifer Opp.

»  ¢f. cognatus Opp.

»  Sumitra Dien.

»  Durandit Dien,

s Everest: Dien.

»  ¢f. Vidura Dien.

»  Makendra Dien.
Joannites ¢f. proavus Dien.

5 ap.ind.
Proarcestes sp. ind. aff. Bramantes Mojs.

In comparison with this long list the number of additions to the fauna of the
upper Muschelkalk in the Niti area (Shalshal and Bambanag cliffs) is rather small,
They inciude seven species of Cepkalopoda altogether, namely :

Pl tilus sp. ind. aff. Arth.
Ceratites Royleanus Dien.
s (Halilueites) sp. ind. aff. planilaterato Hau.
» (Hollandstes) Dumgara Dien.
» » Moorei Dien.
» ” Cectlii Dien.
Ananorites monticola Dien.

The faunistio differences between the Spiti and Niti areas, which had appeared
considerable before those new collections were made, have now proved to be much
less important. The pumber of species peculiar to one of those two areas is
comparatively small and will probably be reduced still more considerably by future
researches, There is indeed a very close resemblance between the Muschelkalk
faunas of both districts.

Numerically the Ceratites play the most important part in the Himélayan
upper Muschelkalk, being represented by ten sub-genera and 41 species, while the
genera Plychites, Gymnites and Beyrichites are also remarkably rich in forms.
The number of species indicating very close faunistio relations with the Alpine
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Muschelkalk has also increased considerably. In 1905 three species common to
the Alpine and Himélayan Muschelkalk were known to me:

Orthoceras campanile Mojs.
Stursa Sansovinss Mojs.
Proarcestes Balfours Opp.

To this list must be added Germanonautilus cf. salinarius Mojs., Ceratites
trinodosus Mojs., which is connected with C. Zhuilleri Oppel by intermediate
forms, a species of Japonites, which is perhaps identical with J. Dieneri Mart.,
a species of Joannites, referable probably to J. proavus Dien. from the Schiechling-
hoehe near Hallstatt, dcrockordiceras cf. Caroline Mojs., Monophyllites spharo-
phyllus Hauer, Gymnites incultus Besr, Gymnites ¢f. Humboldti 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, viz. :—

Canothyris vulgaris Schloth,
Mentzelic Mentzelic Dunk.
Spiriferina Koeveskalliensis Suess.

On the other hand the aflinities to the Triassic faun® 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 Beyrichites affinis Mojs, a
Siberian species, in the upper Muschelkalk of the Shalshal cliff. The affinity of the
Indian sub-genus Hollandites to the group of Ceratites polaris is considered
doubtful by Philippi. There is a close relationship between the Indian Ptychites
of the group of rugiferi and the congeneric forms from Spitzbergen. The [ndian
species of Japonites are less nearly allied to Japonites planiplicatus Mojs. from
Japan than to the European types of this genus recently discovered in the Trias of
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
Himélayas. They are as follows :

Monophyblites Mojs.
Pinacoceras Mojs.
Joannites Mojs.
Cuccoceras Dien.
Halilucites Dien.,
Haydenites Dien.
Salterites Dien.
Ananorites 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 of the Alpine Muschelkalk,
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The pumber of faunistio elements peculiar to the Indian Triassic province, has
ot been altered considerably by my recent studies. To these elements belong the

roup of Plychites Gerardi BIfd. and Pt. Malletianus Stol., the genera Buddha-
?te: and Smithoceras, the sub-g Pseudodanubites, Haydenites, Salterites, and
the majority of the Ceratites circumplicati included in the 3ub-genus Hollandite.

Among Hayden’s collections from Spiti several forms were reoognise.d by
A. v. Krafft as bearing a close resemblance to ladinic types, .a‘r.\d it was accordm'gly
suggested that the upper Muschelkalk included the ladinic stage, at that time
unknown from any part of the central Himélayas. Later researches made by
A. v. Krafit and Hayden have proved the ladinic stage to be well represented in
Spiti. True passage-beds between the upper Muschelkalk and the Daonella shales,
with Daonella Lommeli, of ladinic age have been discovered by Hayden in nearly
all the Spiti seotions (L c.p. 75). The assertion that ladinic types occur already
inthe true Muschelkalk, might be supported by the presence of two forms of
decidedly ladinic character, Protrackyceras Cautleyi Dien. and Protrachyceras
of. 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 ladinic and Muschelkalk types are
associated. Unfortunately the mode of preservation of the speoimens yields no
clue.

A. v. Kraflt 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 .Johar.
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
sketoh of the Triassic series of Byans published in my description of the fauna of the
Tropites limestone, A. v. Krafft states that the chooolate limestone of the lower Trias
is overlain by a massive limestone about 250 feet in thickness, the topmost beds
of which contain the rich fauna with Z'ropites described in Pt. 1 of the present
volume. About 50 feet above the top of the chocolate limest Cephalopoda of
the upper Muschelkalk occur, underlain by a bed with Brackiopoda 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 in Byans. Owing to great distur-
bances in the rooks nearly everywhere, all the Cephalopoda ave 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 Rhynchonella Griesbachi (group 1), of the
lower Muschelkalk with Spiréferina Strackeyi (3) and of the upper Muschelkalk
(4) bave been proved by fossils.

136
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In 1895 I was able to prove the existence of the upper Muschelkalk in Byans
by the examination of fossils collected by C. L. Griesbach near Kalapani. The
following species of Cepkalopoda were known to me :—

Grypoceras Griesbachi Dien.
Ceratites Kuvera Dien.
Buddhaites Rama Dien.
Ptychites Sakadeva Dien,

Of these four species Grypoceras Griesbachi has been recently collected in
the upper Muschelkalk of Kdg4, Spiti, by Hayden. Buddhaites Rama is an im-
portant leading fossil of the Muschelkalk of Painkhanda. The two remaining
species are nearly sllied to types of Muschelkalk age.

Smith and A. v, Krafft have been able to add tothislist of Cephalopoda a
considerable number of species, which were collected chiefly near Jolinka, in the
Kutiyangti valley. The following species have been determined :—

Atractites Smithii Dien.
Orthocerar cf. campanile Mojs.
Pleuronautilus sp.ind. aff. ornato Hau.

» sp. ind. aff. Rollier Arth,
Mojsvaroceras sp. snd. aff. Morloti Mojs.
» atvicola Dien.

Ceratites Thuilleri Oppel.
» Kuvera Dien.
Ceratites (Phslippites) Jolinkanus Dien.
»  (Hollandites) Fyasa Dien.
» » Rozburghii Dien.
»  (Periplenrocyclus) Smithianus Dien.
Smithoceras Drummondi Diev,
Sogeceras ep. ind.
Buddhaites Rama Dien,
Bukowskiites Colvini Dien.
Pinacoceras Loomisii Dien,
Gymnites Jollyanus Oppel,
» Kirata Dien.
» Sankara Dien.
Ptychites Sahadeva Dien.

This fauna decidedly shows the character of the upper Muschelkalk, but is
remarkable for the admixture of several types which have not as yet been found
in any Himélayan district outside Byans. The new genus Bukowskiites and the
sub-genera  Philippites and Pesripleurocyclus of the Indian group of Ceratites
circumplicati are among them.

Fossils of the lower Muschelkalk in this area were also first discovered by
C. L. Griesbuch. A specimen of Diclasma himalayanum from his collections from:
the Kuti river was described by Bittner in Vol. IIT of this series (L. . p. 27).

T
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Smith found the horizon of Spirifering Stracheyi (3) in the sections of Kala-
pani and Jolinka, where it contains :—
Spiriferina Strackeyi Salt.
Spirigera Stolicskai Bittn.
Dielasma himalayanum Bittn,

That the bed with Bhynchonella Griesbachi of disputed age is not absent in
Byans, has been proved by the presence of numerous examples of this characteristic
species in Smith’s collections from Kalapani. The matrix is the same light grey
limestone, of which the fossils from the bed of Spiriferina Stracheyi are compoised,
and differs strongly from the chocolate limestone of the lower Trias. From the
same locality two speoimens of Rhynchonella ¢rinodosi Bittn., one of the most
charactevistic specics of the Alpine Muschelkalk, are known to me. It is, of
course, impossible to fix their exact layer in the Muschelkalk of Byaus, the labels
attached to the specimens yielding no information.

This eastern facies of the Muschelkalk does not seem to extend beyond the
watershed hetween the Dhauli Ganga and Kali river valleys. In the ridge between
the Dharma and Lissar valleys the Muschelkalk is developed as a dark shaly lime-
stone, as in Painkhanda and Spiti. Numerous fossils of lower and upper Muschel-
kalk age have been found in the collections of T. D. LaTouche from this locality.
The following is a list of Cephalopoda of upper Muschelkalk age :—

Grypoceras sp. ind. ex aff. G. Palladis Mojs.
Ceratites Thuilleri Opp.
Ceratites (Hollandites) Ravana Dien.

» » Airavata Dien.

» » Dungara Dien.
Beyrichites cf. Rudra Dien.
Pseudodanubites cf. Drii ktra Dien.

Acrochordiceras ¢f. Caroline Mojs.
" Balarama Dien.
» ap. ind. aff. pusterico Mojs.
Gymnites Jollyanus Opp.
»  Sankara Dien.

The presence of the lower Muschelkalk is proved by the ocourrence of Spiri-
_ferina Stracheyi and Dielasma himalayanum,

Our knowledge of the Muschelkalk of Kashmir is very meagre. The presence
of a fauna of this age is, however, proved by a small number of ammonites de-
scribed in my memoir in Pt. 2, Vol. II, of this series.

In a letter written shortly before his death A. v. Krafft has drawn my atten-

-tion to the fact that the Muschelkalk fauna known from Kashmir is not confined to
Ceratites Thuilleri Oppel, as stated by me (L c. p. 98). To this species from
:Sunamarg {coll. Lydekker) the following three must be added :—
Gymniles Salteri Beyr, from Ladakh, exaot locality unknown.



SUMMARY. 139

Pyoarcestes Balfouri Oppel, from Dras, coll. Schlagintweit. The label at-
tached to the type-specimen by Oppel gives the locality as ““ Dras (?) Hundes,
locality somewhat doubtful.” A. v. Krafft thinks that the locality actually meant
is Dras in the Kashmir basin, some 50 or 6) miles to the east-north-east of
Srinagar.

Ptychites nov. 8p. ind. ex aff. Malletiano Stol. (Ptyckites Durandii Dien.).
The locality on the label accompanying this specimen was given as *“ north of Padam,
Spiti.”  A. v. Krafft tells me, that he has never heard of a place of that or of a
similar name in Spiti, but that there is a village of that name in KXashmir (Zanskar
valley). About ten miles north of this village Trias is marked on Lydekker's
map.
PLydekket further mentions Ptychites Gerardi Blfd. from Tajwaz (Sind valley),
Stoliozka quotes “ Gymnites Batteni” 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
ooour there.

The number of Cephalopoda of the Muschelkalk (anisic stage) in the main
region of the Himdlayas has now increased t2 148 species, including 41 genera and
sub-genera. To the order of .Ammonoidea 127 species belong. The following genera
and sub-genera are represented in this fauna :—

Atractites Guemb. (2 species.)
Orthoceras Breyn. (4 sp.)
Pleuronautilus Mojs. (8 sp.)
Mojsvaroceras Hyatt. (4 sp.)
Thuringionautilus Mojs. (1 sp.)
Germanonautilus Mojs. (1 sp.)
Syringonautilus Mojs. (1 sp.)
Grypoceras Hyatt (3 sp.)
Paranautilus Mojs. (2 sp.)
Ceratites de Haan (section of nodosi Beyr.) (11 sp.)
Philippites Dien. (2 sp.)
G@ymnotoceras Hyatt (2 sp.)
Halilucites Dien. (1 sp.)
Hollandites Dien. (15 sp.)
Peripleurocyctus Dien. (1 sp.)
Salterites Dien. (1 sp.)
Haydenites Dien. (1 sp.)
Keyserlingites Hyatt. (7 sp.)
Florianites Hyatt. (1 sp.)
Beyrickites Waagen. (1 sp.)
Cuceoceras Dien. (1 sp.)
Japonites Mojs. (5 sp.)
Bulowskiites Dien. (1 sp.)
Pueudodanubiter Hyatt. (1 sp.)
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Stachestes Kittl. (1 sp.)
Dalnmatites Kittl. (1 sp.)
Isculites Mojs. (1 sp.)
Smithceeras Dien. (1 sp.)
Aerochordiceras Hyatt. (4 ep.)
Bibirites Mojs. (1 sp.)
Sageceras Mojs. (1 sp.)
Ananorites Dien. (1 sp.)
Monophyllites Mojs. (5 sp.)
Sturia Mojs. (1 sp.)
Gymnites Mojs. (13 sp.)
Anagymnites Hyatt. (8 sp.)
Buddhaites Dien. (1 sp.)
Ptyckites Mojs. (19 sp.)
Pinacoceras Mojs. (2 sp.)
Proarcestes Mojs. (3 sp.)
Joannites Mojs. (2 sp.)

Protrachyceras Cautleyi Dien., Protrachyceras cf. longobardicum Mojs., Cera-
tites Weisoni Oppel, Ceratites onustus Oppel and Lobites Oldhamianus Stol., which

are incerie sedis, have been excluded from this list.
In number of species and genera the fauna of the Himilayan Muschelkalk is

no longer inferior to that of this stage in the Alps.



PLATE L.
la, b, ¢,d RuyNciaoNeLLa TRINODOSI Bittn. Kalapani, coll. Smith.
2a, b ¢, d »” ” » » » on
Sa, b, ¢, d, e SpirreriNa (Mextzecra) Mestzern Dunk, N, W. of Math, coll.

Krafft.
';Z: gi i’ L4 } Cexoruyris voLearIs Schloth. Kégs, coll. Hayden.
6 SPIRIFERINA STRACHEYI STOL., var. ALATA. Lower Muschelkalk, Lilang, coll.
Krafft.
Ta, b, POSIDONOMYA NOV. SP. IND. ARF. PANNoNICA Mojs. Muth, coll. Hayden.
8a, 0 Postpovoura of. BosNiaca Bittn, Ridge between Dharma and Lissar
9a, b valleys, coll. La Touche.
%10:' Z’ ¢ } Caspioxorrus HaypENT Dien, Muth, coll. Hayden.
124,58, ¢, @  PLEUROPHORUS SP. IND. Lower Muschelkalk, Lilang, coll. Krafft.
12,4 Arracnires SyitHr Dien.  Jolinka, Byans, coll. Smith,
14 PSEUDOMELANIA SP. IND, Muth, coll. Smith.

153, % (b twice enlarged) Tecroseisa oRiorLis Bl Muth, coll Krafft.
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Geol. Surv. of India. RIS

Swoboda del, Jafié phot. Runstanstalt Max Jaffé, Wien.



PLATE IL

Fie. 1a, 8 Ortcccerss Stimexse Dicn.  Muth, coll. Hayden.
2

» ct. muLTiLaBIaTOM v, Hauer., Shalehal Cliff, beds with Spiriferina
Strackeys, coll. Krafft.
8a, 3, ¢ THURINGIONAUTILUS 8P, 18D, Kig, coll. Hayden.
4a, b  PLEURONATTILUS §P. IND. AFF. 0BNATO Hauer. Jolinks, Byans, coll. Smith,

ba, & » » » Rovikrt Arth. Jolinka, Byans, coll. Smith.
82, &  Moisvaroceras K1vicora Dien. Jolinka, coll. Smith,

Ta, 8 » sF. AFr. MonroTr Mojs.  Jolinka, coll, Smith,

8a, & » KacZ Dien. Kigs, coll. Hayden.

9a, & » sP. 18D, A¥r. KaGE Dien. Muth, coll. Hayden.



Fauna of the Himalayan Muschelkalk.

Geol. Surv, of India. PL 1L

Swoboda del, Jaffé phot, Kunstanstalt Max Jaffé, Wien.



Fig. 1,4

» 2%
» 84,8

» 46,8
» Ba, b
» ba 8

PLATE I

GerMaNONAUTILUS cf. 8iLINABIUS Mojs. Chambered part of a full-grown
specimen ; Muth, eoll. Hayden.

Paranavmitos Bunrookir Dien, Muth, coll. Hayden.

PLEURONAUTILUS 8P IND. EX. APF. CRASSKSOENS Arth. Shalshal Clifi, wll.
Krafft.

CeRratIths sUPERBIFORMIS Dien, Muth, coll. Hayden.
»  TeIvovosus Mojs. N. N, W, of Kégé, coll. Hayden.
» (HoLranoites) Cecitnn Dier. Kégd, coll. Hayden.
Cucoocsras Yoea Dien. Body-chamber. Muth, coll. Hayden.



Fauna of the Himalayan Muschelkalk.
Geol, Surv. of India. PL IIL

Phot, Hugo Hinterberger.

Kunstanstalt Max Jaffé, Wien:



PLATE V.

Crmarites Rovueanus Diener.  Shalshal Cliff, coll. Krafft.

Truncus Oppel. N. N. W, of Kigi, coll. Hayden.
» » Inner nucleus. Muth, coll. Hayden.
Drvasena Dien. N. N. W. of Kidgi, coll. Hayden.
Kuvera Dien. var. Jolinka, Byans, coll. Smith
(PrILIPPITES) JoL1vkANUS Dien.
(HorLaxpites) Ravava Dien.
men. Muth, coll. Huyden.

Jolinka, Byans, coll. Smith,
Inuer nucleas of a full-grown speci-



Fauna of the Himaélayan Muschelkalk.
Geol. Surv. of India. | PL IV.

Phot. Hugo Hinterberger, Max Jaffé, Wien, Runstanstalt Max Jaffé, Wien.



la, b, ¢ Ceratites (SapreriTes) OBErHUMMERI Dien.
{PEiLIPPITES) JoLINEANUS Dien.
(HALILUOITRS) sP. AFP. PLANILATERATO Hau,

3a, &

4a, b, 0
ba, b

8a,, ¢

PLATE V.

»
»

Krafft.
»

»

coll. Krafft,
Sracmeires WrnBIANOs Dien.

Muth, coll. Hayden.
Jolinka, Byans, coli. Smith.
Shalshal Cliff, coll.

PapMa Dien. Kégi, coll. Hayden.
(FrorrsNiTes) Kansa Dien.

Lower Muschelkalk, Gyundi R., Spiti,

Lower Muschelkalk, Lilang, coll. Krafit.



Fauna of the Himdilayan Muschelkalk.
Geol, Surv. of India, LV

Phot. Hugo Hinterberger. Kunstanstalt Max Jaffé, Wien.



Fig, 1a, 6

»

"

2,5
8a, b, ¢

PLATE VI.

Havpexires Harsonernr Dien. Kégs, coll. Hayden.

Jaroxes of. Uera Dien, Lower Muschelkalk, N. of Lilang, coll. Kraflt,

PseupopanusiTes DRiTarasuRa Dien. Ridge between Dharma and Lissar
valleys, coll. La Touche.



Fauna of the Himalayan Muschelkalk.

PL VL
Geol, Surv. of India.

Max Jaffé, Wien.
Phot. Hugo Hinterberger, Max Jaffé, Wien, Kunstanstalt Max Jaffé



PLATE VIL,

Fig. 1 CmramiTes (Horrawuires) Vyass Dien. Bsmbanag Cliff, coll. Krafft.
» 2%

W » ” ,  Ioner nucleus of a full-grown specimen ;
Kiigé, coll. Hayden.
o Sab M (HorLaxprres) Vorrt Oppel. Inner nucleus of a full-zrown specimen ;
Kigd, coll. Hayden.
» 4 ” (HowLaxorres) Vorrr Oppel. juv. Muth, coll. Hayden.
w b

" Argavats Disn. Inner nucleus of a fall-grown specimen :
N. N. W. of Muth, coll. Hayden,

» Bab¢ ” (Hotanorrms) Creriat Dien. Bsmbanag Oliff, coll. Krafft.



Fauna of the Himalayan Muschelkalk,
Geol. Surv. of India. PL VIL

Phot. Hugo Hinterberger, Max Jaffé, Wien. Kunstanstalt Max Jaffé, Wien,



PLATE VIIL

Fig. 1o, Horusxprres Moorrr Dien. Muth, coll. Hayden. = 47
» %a, b Keyseauneires Panar Dien. Lower Muschelkalk, Lilang, coll. Krafft.



Fauna of the Himélayan Muschelkalk,

Geol. Surv. of India. PV

Phot. Hugo Hinterberger.

Kuustanstalt Max Jaffé, Wien.



PLATE IX.

Fig. 1g,8 Ceramires (Houraspires) Roxsreean Dien. Jolinka, coll. Smith.

2, b » (PreIPLEUROCYCLUS) SuriniaNus Dien.  Jolinka, coll. Smith,
3a, 6 » »

»
4a, b, ¢ Cuccoceras Yoea Dien. Muth, coll. Hayden.
52,56  Darmarrres Rorivt Dien. Lower Muschelkalk, Lilang, coll. Krafft.

8 ”» »  Dien, Sutural live of a specimen from the seme locality ; coll,
Krafit,

» » » »



Fauna of the Himilayan Muschelkalk,
Geol, Surv. of India,

PL IX.

Phot Hugo Hinterberger. EKunstanstalt Max Jaffé, Wien.



PLATE X,

Fig. 1a, b, ¢ Jaroxres cf, DieNERT Martelli. Kégé, coll, Hayden.

a from a plaster cast.

» b from the original specimen,

» 26, b  Kevsesuweites Pagopa Dien. Lower Muschelkalk, N. of Po, (Spiti), coll. Krafft



Fauna of the Himdlayan Muschelkalk.
Geol. Surv. of India. Bl

Phot. Hugo Hinterberger. Kunstanstalt Max Jafté, Wien.



PLATE XI.

Fig. 16,8 Kzysprunaures DiEner1 Mojs. Lower Muschelkalk, Shalshal Cliff, coll. Krafft,

» 20,56 4d 1 » » » " Lilang, coll. Krafft.

» Sa,0 » sp. IND. AFF. Buxeer Mojs. Lower Muschelkalk, Lilang, coll.
Krafft.

» & » Nov. sp. IND. Lower Muschelkalk, Lilarg, coll. Krafft.

» 5a, b ‘WonTuENIA DEARMAENSIS Blaschke, Betwesn Dharma and Lissar Valleys,
coll, La Touche.

» 6 Prouatunpia (?) sp. 18D, Muth, coll. Krafft.

» T4, b Ourrarorryens SaTenn Blaschke. Jolinka, coll. Smith.

8

» » sp. 18D, Kigi, coll. Krafft.



Fauna of the Himélayan Muschelkalk,
Geol. Surv. of India. Pl XL

7b

Phot. u, Lichtdruck v. Max Jaffé, Wien,



TFig. 1a, 8

%,

84, b, ¢ Smirnocewss Deummonor Diever, Jolinka, Byans, coll. Smith.

44,0
ba, &
8a,

PLATE XIL

Proreacaxceras cf, LoNGOBARDICUM Mojs, N. N. W. of Kégs, coll. Hayden.
» CavutLey: Diener. N. N. W. of Kigi, coll. Hayden.

The occarrence of these two specimens in the Upper Muschelkalk is doubtful.
AcrocHORD:0BRAS cf. CAROLINE Moje. Muth, coll. Hayden, ©
ANANORITEs MoNTICOLA Dien. Bambanag CIliff, coll. Krafft,
‘Wornraenta Dreverr Blaschke. Kigé, coll. Hayden.



Fauna of the Himédlayan Muschelkalk,

Geol. Surv, of India. Pl XIL

Phot, v, Lichudruck v. Max Jafié. Wien.



PLATE XIIL

1s,5 Prevnoromakia 1vproa Blaschke. Muth, Spiti, coll. Hayden. 13, twice enlarged.

2 » se. 0. Kégd, coll. Krafit,

8 GEN. IND. 62. 15D.  Math, coll. Krafft.

4 ‘WORTHENIA SP. IND. A¥P. DHARMAENSIS Blaschke. Lower Muschelkalk, Lilang, coll.
Krafft.

5a,5 MonoruyLLTes Kixet Dien. Lower Muschelkalk, Lilang, coll. Krafft,

6a, » Haga Dien. Lower Muschelkalk, Bambanag Cliff, coll. Krafit.

7 ”» » Dien. Sutures of a specimen from the same locality.

8a, % » » Dien. var. Lower Muschelkalk, Shalshal Cliff, coll. Krafft.

9 » Prapvumna  Dien. Lower Muschelkalk, Lilang, coll. Krafft.

10, & » of. Cosructt Dien. Lower Musclclkalk, W of Lilang, coll. Kraflt.

11 » cf. sPEEROPEYLLUS Hauer (Sutures). Kigi, coll. Krafft

120, b Pryceites Duranonr Dien. Muth, coll. Hayden.



Fauna of the Himélayan Muschelkalk.

Geol. Surv, of India.

PIL. XIIL

Swoboda del. Jafié phot, Kunstanstalt Max Jafié, Wien:



PLATE XIV.
Fig. L;; &  Gyunires meoLtos Beyr. N, N. W. of Muth, coll. Hayden. ,. 109

» 2,6 » » Beyr. Transverse section and sutures of a large specimen.

w 84,0 »  cf. HomBoLprt Mojs. Transverse section and sutures of a large specimen
Muth, coll. Hayden.

» 40, 8] »  DEPATPERATUS Dien. Lower Muschelkalk, Lilang, coll. Krafft.

» 3 Joanmmes se. ixe. - N. N. W, of Kigé, coll. Hayden.



Fauna of the Himélayan Muschelkalk,

Geol. Surv. of India.

Phot. Hugo Hinterberger, Kunstanstalt Max Jaflé, Wien.
ot. interberger.



Fig. 14,

2a, b
8a, b
4a, b
5a, ¢

PLATE XV.

Grunies Maxpiva Dien. Muth, coll. Hayden,
AwaayuniTes Toreensir Dien. Kégé, coll. Hayden.

» cf. acurus Hauver. Kégi, coll. Hayden.
Gyunies SaNkaBa Dien. Jolinka, Byans, coll. Smith.
Joaxxmes of. ProavUs Dien. N.N. W. of Kégé, coll. Hayden.



Fauna

of the Him4layan Muschelkalk.

Geol. Surv. of India.

PL XV.

Phot. Hugo Hinterberger,

Kunstanstalt Max Jafé, Wien.



PLATE XVL

Fig. 16,5 PiNacoceras Ranm Dien, Kiagi, coll. Hayden.

» 280 Gyu~ires Reuieiosus Dien.  Thabo, Spiti, coll. Hayden.

» 8 » SP. 1ND, AFF. RELIGIOSO Dien. Muth, coll. Hayden,

» 42,8  PROARCESTES se. IND. AFF. BRAMANTEL Mojs. N, N. W. of Kégi, coll

. Hayden.



Fauna of the Himdlayan Muschelkalk.
Geol. Surv. of India. PL XVI

Kunstanstalt Max Jaffé, Wien.

Phot. Hugo Hinterberger.



PLATE XVIL

Fig. 1

» 2a,b } Pinacoceras Loomisir Dien. Jolinka, Byans, coll, Smith,

» Sa,

» 4a, b, c Borowsknres CoLvint Dien Jolinka, Byans, coll. Smith.

» 5a, b Joaxnies cf. PRoAvUS Dien. N.N.W. of Kagi, coll. Hayden,



Fauna of the Himdlayan Muschelkalk.
Geol. Surv. of India. PL. XVIL

Kunstanstalt Max Jafié, Wien.
Phot. Hugo Hinterberger, Max Jaflé, Wien. w
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