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INTRODUCTION. 

General R. Strachey1 was the first author who mentioned the occurrence of 
triassic deposits in the Central Himalayas. His geological reconnaissance in the 
neighbourhood of the Niti Pass forms one of the most important contributions to 
our knowledge of the stratigraphical conditions of that part of the Himalayas. 
Strachey mentions the presence of triassic beds in several localities of Painkhanda 
and the adjoining parts of Hundes, and he was the first who noticed the resem­
blance of a group of rocks above the palreozoic deposits to the European Muschel­
kalk. At the same time he lays special stress on his not having clearly recognised 
the importance of those formations at the time of finding them, and he declared 
himself unable to determine their exact geological position. Strachey's Muschel­
kalk is a dark· coloured limestone alternating with shales and red sandstone beds, 
but he adds that most of the fossils collected by him were not found in situ, but in 
loose blocks. 

In 1855 Greenough alluded to the similarity of these fossils with those of the 
St. Cassian fauna, and Ed. Suess, who in 1862 examined Strachey'~ collection, 
believed himself justified in identifying a number of species with forms peculiar to the 
Trias of the Eastern Alps. Among them he enumerates: Ammonitesfloridus, Am­
monites .Aon, Ammonites Gaytani, ..tl..mmonites ..tl..usseanus, Ammonites diffessus, 
Balobia Lommeli.2 J. W. Salter, who together with H. F. Blanford published a 
description of the whole palreontological material collected by General Strachey, is 
of the same opinion with reference to the triassic fossils.3 

1 R. Strackey,-On the geology of pa.rt of the Himalaya. Mountains and Tibet. Qua.rt. Journ. Geol. Soc. VII, 
1851; pp. 292-310. 

3 E. Sueas.-Verha.ndlungen der K.K., Geologisohen Reiohs·Ansta.lt, Wien XII, p. 258 (Sitzung 31 Juli 

1862. 
3 J. W. Salter and H. F. Blanford,-Pa.lreontology of Niti in the Northern Bim8la.ya. Caloutta., 1865. 
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The existence of triassic beds in Spiti, Ladakh, and Hundes had meanwhile 
been established by the examination of fossils discovered by travellers in those dis­
tricts. 

In 1863 H. F. Blanford described two triassic Ammonites, Ammonites (Pi11-
chites) Gerardi and Ceratites himalayanus, collected in Spiti by Dr. Gerard, and he 
proved that Ammonites Gerardi belongs to a genus frequently met with in the 
Alpine Muschelkalk.~ 

In the same year A. Oppel began his important memoir on the fossils collected 
by the 'brothers von Schlagintweit in Tibet and Spiti during the years 1854 to 
1857.2 Although the geological horizons at which the different species were 
found had not been recorded by the collectors, Oppel correctly inferred that these 
fossils had not all been found in the jurassic Spiti-shales, and later on in his 
" Zusretze und Folgerungen," published in 1865, he assigned a great number of 
species to the Trias. Among the Cephalopoda described and figured by Oppel the 
following are of undoubtedly triassic age: Xenodisaus(r) demissus\ Oeratites Wetsoni, 
Oeratites truncus, Oeratites onustus, Oeratites Voiti, Oeratites Thuillieri, Gymnites 
Lamarki, Gymnites Jollyanus, Meekoceras Khanikoffi, Meekoceras proximum, Pro• 
a:rcestes BalfoU1'i, Ptychites Rveresti, Ptyckites cognatus, Ptyckites cochleatus, 
Ptychites rugifer, Ptychites impletus, Japonites runcinatus. 

Among these fossils he considered some of the Ceratites, especially Oeratites 
Wetsoni, to prove the existence of a distinct triassic horizon in the Himalayas,--i.e., 
the true Alpine Muschelkalk. 

In 1864 E. Beyrich described two fragments of triassic Ammonites ( Oeratites 
peregrinus and Ammonites brachyphyllus), which the missionary Mr. Prochnow 
had brought from Ladakh to Europe.3 

In 1865 C. W. Giimbel4 examined the brachiopods and bivalves of the Schla­
gintweit collection. On the strength of these researches he came to the conclusion 
that two different triassic horizons might be distinguished in Spiti, the lower of 
which was represented by the sandstones of Balamsali with .11.moplophora fassamsis, 
Wissm., Lima costata, Miinst., Nucula·Goldfussi v. Alb., and the upper, by dark· 
grey limestones with Meekoceras Khanikoifi, Oppel, Lima lineata, v. Schloth. 
Waldheimia vulgaris, v. Schloth. This upper horizon, to which belong most of the 
Ceratites and Ptychites described by Oppel, is considered by Giim bel to be an equi· 
valent of the European Muschelkalk, whilst he compares the lower one to the W erfen 
beds of the Alpine Trias. 

1 R. F. Blanford,-" On Dr. Gemrd'e collection of fo~sils from the Spiti ve.lley in the Asiatic Society's 
Musenm." Journal Asiat. Soc. of Bengal, 1863, No. 2, pp. 121-138. 

2 .A.. Oppel,-" 'Ober ostindische Foseilreste a.us den secnndreren Abla.gerungen von Spiti und Gnari-Khorsum 
in Tibet." Palreontologieche Mittheilungen aus dem Muaeum des Konigl. ha.yr. Staates, I, p. 267. 

3 E. Beyriclt,-Monatsber, Kgl. preuss. Akad. d. Wiss. Berlin, 18 J anuar 1864, p. 58. 

f o. w. Gumbel,-" 'Ober de.s Vorkommen von unteren Triasechichten in Hocbasien-(l\'aoh den VOD cen 
Gebruedern Schlagintweit gesammelten Fundstuecken beurtheilt)." Sitzungsber. Kg!. bayr. Akad, d. Wies. 1865 [llJ, 
pp. 348-366. 
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To a similar conclusion came E. Beyrich1 in his valuable memoir on the Cepha­
lopoda of the Alpine Muschelkalk. He maintains the opinion that most of the 
triassic Ammonites described by Oppel bear a closer relationship to species peculiar 
to the Muschelkalk than to forms of the upper Trias, and he thinks that a great por­
tion at least of the tria3sic deposits of the Himalayas must be looked upon as an 
equivalent of the Alpine Muscbelkalk. He objects to Salter's identification of 
Himalayan species with St. Cassian and Hallstatt forms as incorrect, and at 
the end of bis memoir sums up his views in the sentence, "that the whole Hima­
layan cephalopod-fauna of the Trias known at present,-provided it belonged to 
the same stratigraphical system,-should rather be called a fauna of the European 
Muschelkalk than of the upper Triassic Keuper." 2 

In strict opposition to these results of palreontological examination, Stoliczka,3 

who in 1864 had visited a number of geological sections in the North-Western 
Himalayas of Spiti and Rupshu, denies the existence of strata of lower triassic and 
Muschelkalk age. He asserts that his Lilang series, representing exclusively upper 
triassic deposits (Hallstatter or St. Cassian·Schichten) rests immediately on the 
carboniferous Kuling series, and that the Permian and the equivalents of the 
Alpine Buntsandstein and Muschelkalk had no representative in this part of the 
Himalayas. 

This view, although adopted by the authors of the" Manual of the Geology of 
India," has not been confirmed by later examinations, neither in the field nor after 
close examination of the fossils. The existence of lower Trias and Muschelkalk has 
been proved by C. L. Griesbach in Kumaon, Gurhwal, Hun.des, and Spiti. My 
examination of the whole palreontological material of triassic Cephalopoda in the 
Geological Museum in Calcutta, comprising Stoliczka's type-specimens, leads to the 
conclusion that probably not more than two species, Sagenites Medleyanus, Stol., and 
Cladiscitesjindicus nov. sp. (Ammonites Gaytani Stol.) were found in upper triassic 
horizons. Two others, lsculites Hauerinus, Stol., and Lobites Oldhamianus, Stol., 
are doubtful. All the rest are typical species of the Indian M uschelkalk. Whilst 
Stoliczka assumed a break of continuity between the carboniferous and upper triassic 
strata," we know now that, on the contrary, the Himalayas contain the richest 
development of the lower Trias hitherto discovered. 

As a distinct geological horizon in the Himalayan Trias the Muschelkalk was 
established by C. L. Griesbach, whose surveys form by far the most important addi­
tions to our knowledge of the geology of the Central Himalayas.6 According to 

1 E. Beyrick,-" Uber einige Cephalopoden aus dem Musohelkalk der Alpen und iiber verwandte Arten. 
Abhandlgn. Konig!. Akademie d. Wiss. Berlin, 1866, No. 2, pp. 105-179. 

t Most onhe Ceph11.lopoda. described by Salter belong indeed to the Muschelkalk. The identification of the 
few genuine upper triassic forms with European species is utterly erroneous. 

3 F. Stoliczka,-" Geological sections ncross the Him'1aya Mountains from Wangta bridge on the River Sutlej 
to Sungdo on the Indus, etc." Memoirs of the Geol. Survey of India, Vol. V, Pt. 1. Calcutta., 1865, pp. 1·154. 

~ In the results of a geological reconnaissance of Kashmir and Ladakh in 1865, published under the title 
" Summary of geological observations during a visit to the provinces of Rnpshu, Karnag, South Ladakh, Ze.nsknr, 
Suroo, and Dras of Western Tibet in 1865" (Mem. Geo!. Surv. of India, V. Pt. III, 1866, pp. 337-354.) Stoliczke. 
still maintains these views, based on his first visit to Spiti. 

$ 0. L. Grie1back,-Records, Geo!. Survey of India, XIII., 1880, p. 83·93 (Section of the Shalshal olifl), and 

"Geology of the Central Himalayas." Memoirs of the Geo!. Survey of India, XXIII., 1891, pp. 71, 72. 
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this author two divisions of this stage may be distinguished. The lower division 
consists of a dark, sometimes earthy limestone, with a poor Brachiopod fauna of 
Muschelkalk type. This zone, which in the Shalshal cliff-section is only 3 feet in 
thickness, is closely connected with the beds above, which are grey, concretionary, 
generally very bard limestones, eontaining a typical Muschelkalk fauna. 

From personal inquiry I can only confirm the full correctness of Griesbach's 
statement. 

In Kashmir the existence of the Muschelkalk, characterised by fossil remains 
of the genus Ptychiles, has been proved by R. Lydekker.1 

In 1882 E. v. l\fojsisovics published his valuable memoir on the Cephalopoda 
of the Mediterranean Trias.2 In this memoir the learned author shortly discusses 
the triassic Ammonites described by Oppel and their relationship to Alpine forms. 
His conclusions fully agree with the views of Oppel and Beyrich concerning the 
age of the deposits from which the fossils were derived. He remarks that most of 
the triassic Cephalopoda described by Oppel are closely allied to species of the Alpine 
Muschelkalk, but that in the meantime affinities to forms of the Spitzbergen Mu­
schelkalk seemed probable. This relationship to Spitzbergen Ammonites bas been 
more completely worked out in the same author's memoir on the faunas of the 
Arctic Trias. 3 

In his preliminary notes on the triassic fauna of the Himalayas, E. von Moj· 
sisovics~ considers the Himalayan Muschelkalk to be a clearly-defined geological 
horizon of the Indian province, which he looks upon as a connecting link between 
the triassic Mediterranean and Arctic-Pacific provinces. 

A monograph on the Cephalopoda of this horizon is contained in the following 
pages. The materials for this work consist of the Schlagintweit collection in 
:Munich, Griesbach's collection in the Geological Museum in Calcutta with Blanford's 
and Stoliczka's type-specimens, and last, but not least, in the large number of fossils 
collected in 1892 by the expedition to Johar, Painkhanda, and Hundes, in which 
C. L, Griesbach, C. S. Middlemiss, and myself took part. 

My gratitude is due to Geheimrath Professor Dr. K. A. von Zittel in Munich, 
who kindly furnished me with Oppel's type-specimens from the Schlagintweit collec­
tion. I am also most indebted to Dr. Edmund von Mojsisovics, Vice-Director of the 
K. K. Geologische Reichs-Anstalt in Vienna, whose valuable advice has aided me in 
many ways. 

1 R. LydekkeP,-" The Geology of the Kashmir and Cbamba. territories and the British district of Kh&g1fa. 
Memoirs, Geo!. Survey of India, XXII., 1883, p. 146. 

2 E. von Mojsisovics,-" Die Cephalopoden der Mediterranen Triasprovinz." Abhandlgn. K. K., Geol. Reichs 

Anstalt i. Wien X., Bd. 1882. 
3 E. v. Moisisovics, F. Teller und .4.. Bittner,-"Arktische Triasfa.nnen." Mem. de l'acad6mie impl!r. Qll 

!!ciences de St. Petersbourg, XXIII. Bel., 6. Lieferung, 1886. 
4 E.11. Mojsisovics,-"Vorliiufige Bemerkungen ueber die Cepha.lopodenfa.uneu der Himalp.ya-Trias." Sit~gs ber 

Kai,. Akad. d. Wiss; i. Wieµ; Math. Nat. Cl. GI. 1. Abth, Mai 1892. 
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CHAPTER J. 

THE MUSCHELKALK OF THE MAIN-REGION. 
DESCRIPTION OF FOSSILS. 

I. AMMONEA. 

A. AMMONEA TRACHYOSTRACA. 

Family: GERATITIDAJ. 

Sub.family: DINARITIN.iE, 

Genus: CERATITES, de Haan. 

5 

For the general character and classification of the genus Oeratites I refer to 
E. "· Mojsisovics, "Die Cephalopoden der Mediterranen Triasprovinz" (Abhand­
lungen der K. K. Geologischen Reichs-Anstalt Vienna X., 1882), p. 18; "Arktische 
Triasfaunen,'' (Memoires de l'academie imperiale de sciences de St. Petersbourg 
VII. ser. T. XXXIII., No. 6, 1886), p.19; "Die Cephalopoden der Hallstretter Kalke," 
Vol. II. (Abhandlungen der K. K, Geologischen Reichs-Anstalt, Vol. VI, pt. 2, 
1893, p. 397). 

In the Muschelkalk of the Himalayas this genus is represented by 26 species. 
Among them 17 belong to the group of the Circumplicati, 4 to the group of the 
Nodosi, 3 to the group of the Sub1·obusti, 2 probably to the group of the Geminati. 

In the Indian Muschelkalk, as in the Arctic-Pacific province of the Trias, the 
Ceratites of the Oircumplicati group predominate. As to their family affinities, 
they seem to fall naturally into three sections. One of them contains the descend­
ants of Ceratites polaris, Mojs., one of the most remarkable forms of the Arctic­
Pacific province, whilst the two other sections are closely related to species of the 
Mediterranean Trias. One of these two sections is represented by CertatUes Welsoni, 
Oppel, and a second species of the Wetsoni type, both closely allied to Ceratites 
Erasmi, Mojs., of the .Alpine Muschelkalk. The other subdivision comprises the 
groups of Oeratites onustus, Oppel, and Ceratites 17yasa. Both seem to possess a 
close relationship to the European Cera tiles .Zezianus, Mojs., of which species un .. 
fortunately we have a rather imperfect knowledge only. In the Alpine Muschelkalk 
Ceratites Erasmi and Oeratites Zezianus appear as isolated forms. 

The most important forms among the Ceratites of the Circumplicati group are 
those which may rightly be considered to be descendants from Ceratites polaris, Mojs., 
from the Posidonomya Limestone of Spitzbergen. In his valuable memoir on the 
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triassic fauna of the Arctic-Pacific province E. v. Mojsisovics has justly laid some 
stress on the relationship of the Indian Oeratites Poiti, Oppel, to the group of 
Oeratites polaris. My examination of the rich material collected by Griesbach and 
myself has proved the existence of a considerable number of species representing 
this type in the Indian Trias. Among them Oeratites Hidimba of the Himalayan 
:Muschelkalk is the nearest allied form to Oeratites Lindstrremi, Mojs., and Ceratites 
Oebergi, Mojs., from Spitzbergen. In Oeratites Bidimba one or two ribs rise from 
faintly.marked umbilical tubercles on the inner whorls, whilst on the outer whorl 
the umbilical tubercles gradually disappear and the rjbs do not separate into 
branches. On the shell radial growth-lines peculiar to the Oeratites of the Polaris 
group are well defined in Ceratites Hidimba. Oe1·atites Dungara differs, inas­
much as its ribs become stouter near the middle of the sides and also near the 
siphonal edge. Forms closely allied to Oeratites Hidimba are Oeratites Arjuna 
and Oeratites Visvakarma, with single radial ribs. A further stage of development 
is marked by Oeratites Ravana and its allies. The sculpture of their shell differs 
considerably from Oeratites Hidimba. In them, the umbilical tubercles persist 
in the adult stage and the ribs are, as a rule, dhided on the outer whorl. To 
Ceratites Ravana, Oeratites Afravata stands in a relationship similar to that exist· 
ing between 0. IJungara and O. Ridimba. Oeratites Voiti, Oppel, may be con· 
sidered as the most developed form of this group. In this species the ribs are not 
only divided on the sides of the body-chamber, but they develop into protracted, 
flat, lateral and marginal tubercles. 

Both with reference to their sculpture and to the nature of the sutural line, 
the Indian representatives of the group of Oeratites polaris, mark a higher stage of 
development than the geologically older forms from the Spitzbergen Posidonomya· 
limestone. Even Oeratites Hidimba, which species shows the greatest resemblance 
to the Arctic forms, characterised by a small number of single ribs, shows deep, 
finger-like denticulations on the base of the lobes. •rhe borders of the saddles an 
denticulated and their upper ~xtremities faintly indented. Among other forms 
belonging to this group a small number only possess saddles, which are serrated at 
their upper extremities. In most of them, as in Ceratites P' oiti, Oeratites Ravana, 
Oeratites .L/.iravata, the saddles are brachyphyllic.1 

Types of such ancient character as are represented by the group of Ceratites de· 
cipiens, Mojs., in the Arctic· Pacific 'l'rias are not met with in the Indian Muschel­
kalk. 

Within the group of the Oeratites nodosi, a near relationship may be ob· 
served between Ceratites Tkuillieri, Oppel, and Oeratites Himdlayanus, Blanf., to 
Oeratites trinodosus, Mojs., the well-known leading species of the upper portion of 
the Alpine Muschelkalk. Oeratites E.amadeva and Ceratites Kuvera bear sufficient· 
ly distinct characters to afford a wider separation from Mediterranean types. 

The group of the Ceratites sub1'obusti is represented by three species in the 
:Muschelkalk of the Himalayas. One of them, rather imperfectly preserved, may 

I make use of this te1·m iu the sense given to it by E. v. Mojsieovics in "Arktische Triasfa.unen " l. c., p. 63. 
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be compared with Oeratites Middendorfi, Keys. The second is allied to Oeratites 
subrob-ustus, Mojs., from the Olenek.beds of Siberia, but differs by more exten­
sive denticulation of the sutures. Sharply-pointed fingers reach almost to the 
upper extremities of the saddles, whereas in the true Ceratites subrobustus, occurring 
also in the rock-group between the Muschelkalk and the Otoceras-beds of the 
Himalayas, the borders of the saddles are not serrated. A similar remark applies 
to the third species, Oeratites truncus, Oppel. Its sutures are more highly deve­
loped than in the geologically older forms of this group from the Trias of the 
Arctic-Pacific region. 

Of the two species, which I have placed into the group of the Oeraiites Gemi­
nati, only one can be referred to this group with full certainty. Even this form is 
only represented by a single, rather imperfect specimen. Nevertheless the fact 
alone is of sufficient interest, that forms belonging to the Geminati group, hitherto 
unknown from the Indian Trias, do occur in this formation. It forms a new con­
necting link between the faunas of the Arctic-Paci.fie province and the Himalayan 
region. 

a. GROUP OF THE CERATITES CIRCUMPLICATI. 

1. CERATITES WETSONI, OPPEL, Pl. I., fig. 6. 

1865. Ammonites Wetsoni, Oppel, Paliiontologiecha Mittheilungen aue dem Museum des Konigl. bayr. Staates 
I, Taf. 86, fig. 2, p. 291. 

1882. Oeratites Wetsoni, E. von Mojsieovice, Die Cephalopoden der Mediterr anen Triasprovinz, Abhancllun­
gen der K. K. Geologisohen Reichs•Anstalt, in Wien, X., 1882), p. 43. 

A. Oppel has founded this species on a very imperfect fragment of a cham­
bered outer whorl. In the shape of the shell, involution and sculpture, it shows a 
close affinity with Oeratites Erasmi, as has been shown by E. v. Mojsisovics. 

The whorls are much higher than broad, with slightly convex sides, which 
converge obliquely towards the ventral area. The greatest thickness of the whorl 
coincides with the lower third of its height. From the line of their greatest thick. 
ness the sides of the whorls bend down to the umbilical suture in a more convex 
curve. The ventral area is sharpened and forms with the sides of the whor 1 an 
obtuse edge. 

Near the umbilical suture rise ~imple, broad folds, which gradually disappear 
towards the siphonal marE?in. They are most prominent near the lower third of the 
sides. The rather imperfect preservation of the specimen under description makes 
it impossible to give the accurate number of folds on one volution. Oppel's .figure1 

is unsatisfactory in this respect and does not give a clear representation of tliis 
sculpture. 

Sutures.-As has been shown by E. v. Mojsisovics, the lobe-line differs consi­
derably from Oeratites Erasmi, E. v. Mojs. 'l'he upper extremities of the saddles 
are much broader and not serrated. The serration rises on the sides of the saddles 

1 1, c., Pl. 86, fig. 2. 
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only to the middle of their height. The inferior lateral lobe is much higher situ· 
ated than the principal. From the first auxiliary lobe follows a broad saddle with .. 
out any trace of denticulation and a second, considerably protracted auxiliary lobe. 

In this respect Ceratites nodosus, de Haan, and Ceratites semipartitus, Montf., 
from the German Muschelkalk, show a similar arrangement of the lobe-line. 

Locality, number of e:iamined specimens.-Spiti (no particular locality known) 
1, Oppel's type-specimen from the Schlagintweit collection in the Palreontological 
Museum in Munich. 

2. CERATITES SP. IND. EX. AFF. C. WETSONI, Pl. I., fig. 3. 

In my collection from the Muschelkalk of the Shalshal cliff near Rimkin 
Paiar Encamping Ground (Painkhanda.), I have a specimen of this species, 
which consists of a very imperfect fragment of the outer whorl. This form seems 
to be closely allied to Ceratites Wetsoni, Oppel. The transverse section differs slight­
ly by its greater thickness. The sides of the whorls are more convex and gradual­
ly bend towards the round siphonal area without defined borders. The lower part 
of the lateral area bears simple, strongly developed folds, which disappear near the 
ventral margin. The total number of folds on the last volution seems to ~e slight­
ly greater than in Ceratites Wetsoni. With reference to its shape this species is still 
more closely allied to the Mediterranean Ceratites Erasmi, especially when consi­
dering its flatly rounded siphonal area, although the latter is less. sharply defined 
from the lateral parts of the whorl than in Oeratites Erasmi. 

The sutures, so far as preserved, are entirely identical with those of Oeratites 
Wetsoni. In this form also, the principal lateral lobe is characterised by its re­
markably deep position. The upper extremities of the saddles are broad and not· 
serrated. As the umbilical margin is wanting in our fragment, the lobe-line can 
only be examined as far as to the first auxiliary saddle. 

3. CERA.TITES VoITI, OPPEL, Pl. II., fig. 1, 2. 

1863. Ammonites Voiti, Oppel : Palaeontologische Mittheilungen I. p. 276, Taf. 77, fig. 1. 
1865. Ammonites Thuillieri, Stoliczka: ex parte Memoirs, Geological Surrey of India, V.,:Pt. J., p. 57. 
1866. Ammonites Voiti, Beyrich : "U'ber einige Cephalopoden aus dem Muschelkalk der Alpen und iiber 

verwandte Arten. Abhandlgn. Kon. Akademie der Wissensch. in Berlin, 1866, p. ll5. 
1882. Ceratites Voiti, E. v. l\'lojsisovics: Die Cephalopoden der Mediterraoen Triasprov:inz, p. 27. 
1886. Ceratitea T'oiti, E. v. Mojsisovics: "Arktische Triasfaunen:" Mem. de l'academie imper. des sciences de 

St. Petersbourg, ser. VII., T. XXXIII., No. 6, 1886, p. 21. 

Dimensions. Fig.1. Fig.2. 
Diameter of the shell lOOmm. 83mm. 
Height of the last whorl 45 " 37 " 
Thickness of the . 28 " 

21 
" 

Diameter of the umbilious . . 22 " 
18 .. 

Oeratites Voiti is characterised by slowly increasing, very involute, compressed 
whorls. It is rather unfortunate that in none of my specimens the inner volutions 
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are satisfactorily preserved. Nevertheless the existence of a deep, scale-like umbili­
cus is probable, as may be concluded from the steep umbilical wall, visible in the 
outer whorl of Oppel's type-specimen (fig. 2). It is only well defined in the innermost 
extremity of this whorl. Later on, the sharp umbilical margin disappears and the 
lateral parts of the whorl bend with gradually increasing convexity towards the um­
bilical suture. Quite close to the latter, their inclination becomes perpendicular. 

The ventral area is narrow, not carinate and sharply rounded. In the speci­
men figured in fig. 1, it becomes broadly rounded near the end of the outer whorl. 

A.11 the specimens examined are completely chambered. 
The sides are slightly curved and covered with numerous broad ribs, rising 

near the umbilical suture. The lower portion of the ribs, as far as the umbilical 
margin, is directed backwards. In the middle portion of the lateral parts the direc· 
tion of the ribs is perfectly radial. The ribs develop into faint tubercles in tbe um­
bilical margin and into strong elongated swellings or "bumps " near the middie of the 
sides. In the specimen fig. 1, these "bumps" take the shape of genuine tubercles 
in the last portion of the outer whorl. In the upper portion of the lateral parts the 
ribs become less prominent. They get ·broader and flatter and are strongly turned 
towards the aperture. A considerable number of them almost reach the middle of 
the siphonal side. In the specimen before mentioned, the two last ribs seem to 
extend into marginal tubercles. The ribs are partly simple, partly divided by the 
lateral swellings near the middle of their height. Besides the principal ribs, interme­
diate ones occur, which do not reach the umbilical margin. The proportion of simple 
and bifurcated ribs differs widely in different specimens. In Oppel's type-specimen, 
for instance, the bifurcation of ribs is the rule, whilst in the specimen figured in fig. 
I, the greater number of ribs remain undivided. 

Sutures.-The sutures are brachyphyllic. The saddles are denticulate, even 
in their upper portion. The siphonal lobe is broad and ~hort. Three auxiliary lobes 
and two auxiliary saddles stand between the umbilical margin and the umbilical 
suture. E. v. Mojsisovics asserts, on the strength of his examination of the lobe-line 
in Oppel's type-specimen, the existence of a " remarkable tripartite auxiliary saddle 
outside the umbilical margin." In Oppel's type-specimen the last whorl, at a height 
of 34 mm., shou-s indeed only a series of single indentations near the first auxiliary 
lobe. But in the specimen fig. 1 the deep intersections of this are clearly visible at a 
height of the whorl of 40 mm. As these intersections are as deep as the first auxili­
ary lobe, we are, I think, no longer able to speak of one tripartite auxiliary saddle, 
but must admit the existence of two different auxiliary saddles with three interven­
ing auxiliary lobes. 

Locality, number of specimens examined.-Kunzum Pass (Spiti), I, Coll. Schla­
gintweit, Oppel's type-specimen; Kuling (Spiti), 1, Coll. Geological :Museum, 
Calcutta; Rimkin Paiar, 1, Coll. Griesbach. 

E. v. Mojsisovics remarks the affinity of Oeratites 17oiti to Oeratites Petersi, 
Mojs., from the red marble of the Schreyer Alpe (Salzkammergut). Both species 

1 L. c. Pl. XI., fjg.10, Pl. XL, fig. 14, p. 27. 

c 
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offer indeed a good many analogies in spite of differences in the details of involu· 
tion and sculpture and in the arrangement of the sutures. Oerati:qs Poiti possesses 
a wider umbilicus and narrower whorls in consequence of its lesser involution. 
In Oeratites Petersi, the ribs are most prominent in the lower portion of the lateral 
parts. The upper portion of the saddles is not denticulated. 

4. CERATITES RAVANA, nov. sp., Pl. II., fig. 5, var. Pl. II., fig. 3. 
Dimensions. 

Die.meter of the shell 
Height of the la.st whorl 
Thickness of the ,, ,, 

Diameter of the umbilicus 

86 mm. 

37 " 
24 " 
23 " 

This species is most closely allied to Oeratites Poiti, Oppel. Oeratites Voiti, 
with which it agrees in general shape, is a little more involute, has higher whorls and 
a narrower transverse section. The siphonal area in Oeratites Ravana is less sharply 
rounded. Even in the last whorl, of which almost two-thirds belong to the body. 
chamber, the umbilical wall is perpendicular, occasionally even slightly overhang­
ing and separated from the lateral parts by a well.marked umbilical edge, as in 
Ceratites Petersi, E. v. Mojs. (Die Cephalopoden der Mediterranen Triasprovinz· 
Pl. XL., fig. 14, p. 27). 

Essential differences are presented by the shape of the sculpture, In Oeratites 
Ravana, tolerably fiat, broad ribs rise near the umbilical margin, with tuberculate 
elevations. The ribs run almost straight, or with a very slight forward curve across 
the lower portion of the lateral area. Below the middle of the sides, they form 
a small prominence and become f alciform. Near the siphonal margin they 9.re 
strongly bent forward, in the meantime becoming broader. Near the end of the 
outer whorl they reach across the siphonal margin to the middle of the ventral area, 
where they meet at an angle of 70°, swelling out gradually. A few ribs only are 
single, Most of them are already bifurcate when rising near the umbilical margin. 
13etween the principal ones, secondary ribs are intercalated in the upper portion of the 
lateral parts. In some of the principal ribs, a second bifurcation may be noticed. 

Sutures.-There is a great resemblance with the lobe-line of Ceratites Voiti. 
The sutures are brachyphyllic, the indentation affecting even the upper extremities 
of the saddles. The principal lateral saddle is higher than the siphonal saddle, 
as in Oeratites Poiti. The first auxiliary lobe terminates in three sharp points and . 
descends nearly as low as the inferior lateral lobe. One bipartite auxiliary saddle 
follows. The secondauxiliary lobe is divided by the umbilical suture. 

Locality, number of specimens eaamined.-Shalshal cliff near Rimkin Paiar 
E. g., 3, Coll. Diener; l, Coll. Griesbach; Bambanag cliffs (Girthi valley), 1, Coll. 
Diener. 

Oeratites Ravana, var.-I have met with a form which differs from the last 
described species in possessing a more discoidal outline, bigher outer whorl and more 
rounded vential area, but I have considered it best to look upon this form as only a 
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variety of O. Ravana,. The dimensions of a specimen from Rimkin Paiar (Pl. IL, 
fig. 3), belonging to this variety, are as follows:-

Diameter of tle shell 
Height of the last whorl . 
'l'hickness of the ,, ,. 
Diameter of the umbilicus 

49 mm. 

24 " 
13 " 
11 " 

The whorls overlap each other to such an extent that nearly two.thirds of 
th~ height of the last whorl are filled up by the preceding one, The umbilical 
margin is well marked. The umbilical walls are perpendicular but lower than in 
the gen{line Ceratites Ra'Oana, which is characterised by a deeper umbilicus. 

Sculpture and sutures entirely agree with those of Oeratites Ravana. 
Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar, 1, 

Coll. Diener; Lissar Valley, south of Dharma N r. XI., 1, Coll. Griesbach. 

5. CERATITES, nov. sp. ind. ex aff., C. RAVA.NA. Pl. II., fig. 4. 

Another species is allied to Oeratites RatJana, which is represented in my col­
lection only by unsatisfactory fragments derived from the topmost strata of the 
Muschelkalk on the southern slope of the Utadura (Johar). 

The more complete fragment comprises a little more than the half of the outer 
whorl and belongs almost entirely to the body-chamber. The shell is flat, discoidal 
with a very high and narrow cross-section. Its involution is greater and its whorls 
increase more rapidly than in Oeratites Ravana. The siphonal area is rounded. The 
well-marked umbilical margin is sucrounded bv a perpendicular wall. 

The shape of the transverse sP.ction is very characteristic. As far as to the 
lower third of the lateral parts the sides are enti!'ely flat, but from there, bend down 
in a slight curve towards each other. In the section, therefore, a very obtuse edge 
marks this place. 

Near the extremity of the outer whorl the proportion of the height to the 
width of the cross~section iR as 27: 14. As my specimen does not permit exact 
measurements of the other dimensions, I must refer to the figure. 

As in OeratiteB Ravana, the sculpture consists of falciform ribs, the extremities 
of which are strongly bent forward near the siphonal margin. Single ribs have 
not been observed; there are only bifurcate and intermediate ribs. The bifurcation 
takes place either near the umbilical margin or near the lower third of the lateral 
parts, where it is combined with a slight swelling of the ribs. No similar swelling 
is visible near the umbilical margin. Towards the siphonal margin the ribs enlarge 
considerably, but without flattening. 

Sutures.-The sutures differ but slightly from those of Oeratites Ravana in 
shape and arrangement. The saddles are equally brachyphyllic and rather high, 
especially the siphonal saddle. The principal lateral lobe shows unusually deep 
fingers along its base. The first auxiliary lobe is bipartite. The only auxiliary 
saddle is a simple undivided arch. 

c 2 
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6. CERATITES, nov. sp. ind. ex aff., C. RAVANA. Pl. II., fig. 6. 

To another species, closely allied to Oeratites Ba/Dana, belong two fragments of 
outer whorls. One of them, bearing the label "Spiti," is in the Schlagintweit col­
lection and marked by Oppel as Oeratites Foiti. 'l'he other fragment was collected 
by myself in the Muschelkalk of the Shalshal cliff near Rimkin Paiar Encamping 
Ground (Painkhanda). 

Oppel's specimen shows a portion of the body-chamber and a few traces of the 
preceding inner whorl. This is one of the two specimens mentioned by E. v. Moj­
sisovics in his notice on Oeratites P oiti (Cephalopoden der Mediterranen Triasprovinz, 
p. 27). The transverse section is narrower and higher than in Oeratites Ravana 
(height 39. mm., thickness 22. mm.). The lateral parts of the preserved whorl are 
covered with more numerous ribs, but the shape and the direction of the ribs are 
almost identical in both speci€s. Besides the strong umbilical tubercles, faint 
tubercle-shaped elevations rise in the lower portion of the lateral area. In the frag­
ment from Rimkin Paiar, these lateral tubercles are still more clearly marked. It 
is in these lateral tubercles that the ribs usually bifurcate. 

7. CERATITES AIRA.VATA, nov. sp. Pl. IV., fig. 3. 

Dimensions. 

Diameter of the shell 
Height of the last whorl 
Thickness of the ,, ,, 
Diameter of the umbilicus 

55 mm. 

27 " 
17 " 

9 " 

To Ceratites Ravana, Ceratites .Airavata stands in much the same relationship 
as Ceratites IJungara (Pl. III., fig. 2) to OeratitesHidimba (Pl. III., fig. I). There 
are many affinities between tbe two species in general shape as well as in involution 
and sculpture. Oeratites Airavata has a narrower umbilicus, a lower aperture, 
and its flatly rounded ventral area encloses an obtuse angle with the flattened lateral 
parts. The last whorl overlaps two thirds of the preceding one. The umbilicus is 
very narrow and deep, so that only thin strips of the inner whorls are visible. The 
umbilical margin is sharply marked and separated. from the umbilical suture by a 
perpendicular wall. 

In the present specimen one third of the last whorl belongs to the body-cham­
ber. 

The sculpture of the inner whorls consists of fiat radial ribs, whilst in the outer 
whorl it approaches somewhat the sculpture of Oeratites Ravana. As a rule two, 
sometimes even three, ribs rise from strong, tubercle-shaped elevations near the 
umbilical margin, and run in a falciform direction across the lateral parts towards 
the siphonal margin. In the middle of the sides some of the ribs become bifurcate. 
A. point of difference between Oeratites Ravana and the present species is marked 

by the existence in Oeratites .diravata, of well-defined tubercles near the siphonal 
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margin, which correspond with the termination of the ribs, whilst in Oeratites 
Bavana the ribs gradually flatten towards the siphonal area. 

Sutures.-I'he differences in the sutures of Oeratites .Aira,,aia, Ceratites Poiti, 
and Oeratites Ravana are only insignificant. In all these forms the saddles are 
brac~yphyllic and serrated up to their topmost extremities. In the present species 
the first auxiliary lobe is more strongly indentecl than in Oeratites P'oiti. Between 
this lobe and the umbilical suture appear to follow two auxiliary lobes and as many 
saddles.. Eut the preservation of my specimen does not permit a-verj precise de­
scription. 

Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. 

8. CERATITES, nov. sp. ind. Pl. IV., fig. 4. 

Dimensions. 

Diamet~r of the shell 
Height of the last whorl 
Thickness of the ,, ,, 
Diameter of the umbilicus 

51 mm. 

26 " 
13 " 

? 

The only specimen of this species is in my collection, but is unfortunately in a 
rather unsatisfactory state of preservation. The lower portion of the last whorl 
especially is but partially preserved. Neither the shape of the inclusion of the 
inner whorls nor the sutures have been completely studied. 

This remarkable species has a very big h last whorl, and a rounded, highly curved 
ventral area. The inner whorls show a broad, elliptical transverse section, and in­
crease but slowly. Their lateral parts are covered with broad, strong, straight ribs, 
either radial or directed obliquely forward. The height of the cross-section of the 
outer whorl rapidly increases and the ribs gradually disappear,-so much so, that 
their place is taken by flat folds which consist of numerous thin radial striae, which 
do not reach the siphonal margin. 

Sutures.-Of these only the siphonal lobe, the siphonal saddle and the principal 
lateral lobe are preserved. The lobes are broad and deeply indented along their 
base. The upper extremity of the siphonal saddle is not serrated. 

I have not considered it advisable to assign a specific name to this remarkable 
form, as in consequence of the imperfect state of preservation its diagnosis is rather 
incomplete. 

Locality, number of specimens examined.-Sbalsbal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. 

9. CERATITEs IlIDIMBA, nov. sp., Pl. III., fig. 1. 
Dimensions. 

Diameter of the shell 
Height of the last whorl 
Thickness of the ,, ,. 
Diameter of the um.bilious 

121 mm. 
45 ,, 

34 " 
40 " 
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Shell with fl.at, slowly increasing whorls, overlapping one-third of the preceding 
whorl. A slight egression is perceptible in the external whorl.1 The flattened, but very 
slightly curved lateral parts pass into the strongly rounded siphonal area without any 
marked border. Nor is the umbilical margin sharply marked in the outer whorl but 
bends gradually down in a flat curve towards the umbilical suture. Only the inner 
whorls are separated from each other by a steep wall, which surrounds the ~mbilical 
margin. Transverse section high, rectangular, with rounded edges. 

The sculpture consists of numerous ribs, directed slightly forward towards the 
mouth and considerably narrower than the intervals between them. They terminate 
near the siphonal margin, by forming faint prominences, from which they turn 
sharply forward flattening out rapidly. In the middle portion of the lateral area, 
the ribs show a slight wavy curve, interrupting their straight direction. Here a 
second maximum of height is attained by the ribs, but these elevations are not suffi. 
ciently defined to give them the character of tubercles. The transverse section of 
the ribs is of a triangular, sharp and roof-like shape, the intervals describe regular 
arches in their section. 'Ihe ribs disappear near the rounded umbilical margin. 

It is only the outer whorl, which is characterised by this kind of sculpture. In 
the inner whorls the ribs rapidly and considerably decrease in strength, whilst they 
seem to reach their greatest intensity near the middle portion of the body-chamber. 
Consequently the lateral parts of the inner whorls are only covered with flat, wavy 
folds, which show the same direction and arrangement, as the ribs on the outer 
whorl. Most of these folds are dichotomous. They bifurcate near the umbilical 
margin, whilst the rei;;t remain undivided. Near the umbilical margin of the inner 
whorls traces of tubercles are visible, from which these folds rise. 

Number of ribs in the last whorl: 30. 
In the specimen figured Pl. III. fig, 1, one-half of the last whorl belongs to the 

body-chamber. 
In the inner whorls a portion of the shell is preserved. It shows the well­

marked transverse growth-lines so characteristic of the Cerat.ites of the group of 
Oeratites polaris, Mojs. (Arktische Triasfaunen 1. c. p. 30, 34). 

Sutu1·es.-There is a great resemblance between Oeratites Hidimba and Ceratites 
Voiti, Oppel, regarding the arrangement and general shape of the sutures. Two 
auxiliary lobes, and one quadripartite auxiliary saddle are situated outside the umbi­
lical suture. The great height of the siphonal tubercle, which nearly equals the 
siphonal saddle, is very remarkable. The walls of the saddles are intersected by 
deep, finger-like indentations up to the middle of their height. The upper extremities 
of the saddles are but faintly serrated. In Ceratites Voiti both the brachypbyllic 
indentation of the saddles and the partition of the auxiliary saddle are further deve· 

1 Thie term has been introduced by E. von Mojsisovics ("Die Cephalopoden der Hallstretterkalke," p. 111 to 
express the change in the spiral line, which appears in the body-chamber whorl of adult specimens of some triassic 
genera (Lobite8, Didymites, Home'l'ites, Jovites, etc.). It shows itself either as a contraction near the margin of the 
aperture only, or, es for instance in Tropites and Jovites, over the larger part of the last whorl. In the latter case a 
shortening of the height, or at least a lessening of the ratio of increase of height, appears along with the egression. 
'J'his egression or contraction of the whorl ought to be distinguished from the evolution, which term means the dis­
junction of the whorls, as in Crioceriu or Olloristocer<U. 
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loped. In Ce1·atites Hidimba the auxiliary saddle shows a tripartite arrangement 
of ser~·ation. Of these three indentations, the central intersects it, it is true, some­
what deeper than the two others, but still without leading to an individualisation of 
the two parts, which would stamp each of .them as forming an independent auxiliary 
saddle. In Ceratites Voiti, however, this incision is as deep flS the first auxiliary 
lobe. There can be no doubt, therefore, about the existence of two independent 
auxiliary saddles in·tbe last-mentioned species. In the septa immediately preceding 
the beginning of the body-chamber, the first leaf of a second auxiliary saddle 
appears outside the umbilical suture. 

Locality, number of specimens examined.--East slope of Tsang Tsok La, Hop 
Gadb, Hundes, 1, Coll. Griesbach; Tibet (?), precise locality not known, 1, Coll. 
Schlagintweit (from the Pulreontological Museum in Munich), East slope of the 
Marchauk Pase, N,-W. of .Barahoti Encamping Ground (Painkhanda), 1, Coll. Gries­
bach. 

10. CERATITE8, sp. ind. ex. aff. C. Hrnrn:BA, Pl. III., fig. 3. 

A species, probably very closely allied to Oeratiles Ridimba, is represented 
by two rather fragmentary specimens. One of them consists of a fragment of an 
entirely chambered whorl, and belongs to the collection of the Geological Museum 
in Calcutta, and comes, I believe, from Spiti (the locality is not marked on the 
label). The other, an outer whorl, with a portion of the body-chamber, I collected 
myself near Kiunglung Encamping Ground, on the southern slopes of the Niti-Pass. 

The principal difference between Cera tites Hidimba and this form consists in 
its considerably greater number of ribs. In the specimen from Kiunglung, havirg 
a diameter of 160mm. the ribs occur to the number of 18 on half of one circuit. 
In the (better preserved) fragment from the Geological Survey's collection the ribs 
swell into slight, protracted elevations near the middle portion of the lateral parts. 
Intermediate ribs sometimes occur. 

Sutures.-This species has many affinities with Cei·atites Ridimba, both in the 
structure of the lobe-line and in the lohes and saddles themselves. 1'he saddles 
only differ by being somewhat broader. Their upper extremities are serrated. The 
bipartite character of the auxiliary saddle is more developed than in Oeratitps 
Hidimba. 1'he incision of this saddle is ~ufficiently deep to cause the individual­
isation of two independent auxiliary saddles. 

11., CERATITEs DuNGARA, nov. sp., Pl. II., fig. 2. 

Dimensions. 
Diameter of the shell 
Height of tbe last whorl 
Thickness of the ,. ,. 
Diameter of the umbilicu1 

88 mm. 

35 " 
27 .. 
26 •• 

The following ch!l.racters separate this species from Oeratite11 Hidirnba, which it 
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closely resembles in general appearance, involution and sculpture. The transverse 
section is more rounded, almost elliptical, the siphonal area is narrow and highly 
rounded, the lateral parts are more convex, and covered with ribs which bear well­
marked lateral tubercles and stronger prominences near the siphonal margin. In the 
last whorl these prominences take the shape of true marginal tubercles. Between 
the lateral and marginal tubercles the ribs run in a more strongly bent curve than 
in Ceratites Hidimba. 

The occurrence of intermediate ribs is not limited to the inner whorls. 
The specimens in my collection are entirely chambered. 
Sutures.-Arrangement and shape of the sutures connect this species closely 

with Oeratites Hidimba. The bipartition of the auxiliary saddle is not sufficiently 
deep, to consider its two parts as independent saddles. As in Oeratites Hidimba, 
in the last whorl of the specimen figured Pl. II. fig. 2, a second auxiliary saddle 
appears outside the umbilical suture, and is divided by the latter. 

Locality, number of specimens examined.-Lilang, Spiti, I; Kuling, Spiti, 1; 
both from the Geological Survey's collection in Calcutta. 

12. CERATI'.I.'ES V1svAKARMA, nov. sp., Pl. IV., fig. 2. 

Dimensions. 
Diameter of the shell 

Height of the la.st whorl 
Thickness of the ,, ,. 
Dia.meter of the umbilicus 

106 mm. 

41 " 
26 .. 
39 .. 

The present species is distinguished by very slowly increasing whorls, overlap­
ping each other not quite to a third part of their height. The shell is rather com· 
pressed, the last whorl high and rounded. In the beginning' of the last and 
entirely chambered whorl the ventral area is still strongly curved. Only towards 
the extremity of the outer whorl it becomes more gently rounded. No marked 
border separates the siphonal area from the lateral parts. They gradually pass 
into each other, the convexity of the flanks increasing as they approach the ventral 
part. The umbilical margin is equaily rounded in the outer whorl. The rather 
fragmentary preservation of the inner whorls in the only specimen known to me 
does not permit a more exact description of the umbilical region. 

The sculpture consists of simple radial ribs, which occur to the number of 28 
on the outer whorl. These ribs are but faintly marked in the beginning of the 
outer whorl and become more prominent only in the adult stage. They are slightly 
rounded on their edges and bend down symmetrically on both sides, towards the 
intervals separating them. The maximum of their height coincides with the 
middle portion of the lateral parts. Their arrangement is symmetrical on both sides 
of the siphor;.al area. 

A more compressed shell, much more slowly increasing whorls and radial 
direction of the straight, undivided ribs, separate this species from Geratites Hidimha 
to which it stands in some relationship. 
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Sutures.-The lobe-line closely resembles that of Ceratites Hidimba in its ar­
rangement. The siphonal tubercle is bipartite. The siphonal lobe is divided by a 
deep indentation into two parts, the margins of which are serrated. The second 
lateral lobe is on a level with the siphon.al lobe. The principal lateral lobe takes 
the deepest position. They all show strongly incised digitations along their base. 
The indentations affect the margins of the saddles, and leave but their upper 
extremities entire. The first auxiliary lobe is ~trongly inden~ed, and divided along 
its base by a deeply incised denticulation, resembling in this respect the siphonal 
lobe. The saddles slope somewhat towards the umbilical region. The first 
auxiliary saddle is bipartite. The second auxiliary lobe is divided by the umbilical 
suture. 

This species differs in the arrangement of the lobe-line from Oeratites Hid­
imba by the presence of two auxiliary saddles. The quadripartite auxiliary lobe· 
of Oeratites Hidimba is developed in this form into two independent, bipartite 
saddles, separated by a deep, intervening denticulation. 

Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground (Painkandha), 1, Coll. Diener. 

13. CERATITES ARJUNA, nov. sp., Pl. IV., fig. I. 

Dimensions. 
Diameter of the shell 

Height of the last whorl 

Thickness of the ,, ,, 
Diameter of the umbilicus 

122 mm. 

42 " 
27 .. 

34 " 

This beautiful species is distinguished by high, compressed, and slowly increasing 
whorls, overlapping each other to the extent of half their height, and bordered by 
softly curved lateral parts. The umbilicus is not completely preserved. So far as 
one may judge from the fragmentary state of the inner whorls, the shell seems to 
exhibit considerable egresssion from the spire in its last volution. The siphonal 
area is gently rounded and not sharply separated from the lateral parts. In the 
inner whorls an umbilical margin may be noticed, whilst in the last, entirely 
chambered whorl, no marked margin exists, but the lateral parts bend gradually 
and with continually increasing convexity down to the umbilical suture. 

The last whorl bears 21 radially directed, gently curved ribs. They rise a little 
above the umbilical margin, attain their greatest height before reaching the middle 
of the lateral parts, and flatten out in the upper portion of the sides. They are 
slightly bent forward near the siphonal margin, where they spread considerably. 
They do not disappear completely when passing the ventral side, so much so, that 
the siphon.al area in a longitudinal section shows a series of very fl.at broad 
waves, interrupted by depressions of the same shape. Even near their greatest 
height, the ribs possess rounded edges. 'They slope much more gently towards 
the aperture than to the reverse side, where their slope is steep. They increase in 
height and thickness as tbey appL·oach the inner extremity of· the body-chamber. 

D 
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On the sipbonal area thin transverse growth-lines may be seen, especially in 
those places, where the ribs pass it in the shape of flat, broad folds. 

Sutures.-The examination of the details of the lobe-line is rather difficult in 
consequence of the bad preservation of the specimen. In the shape of the sutures 
Oeratites Arjuna differs considerably from all the other mentioned species of the 
"Oii'aumpliaati" group. The principal lateral lobe is very deep. The siphonal 
saddle and the two lateral saddles are situated on almost the same level. Their walls 
are strongly serrated up to the last entire arch. The second lateral saddle is followed 
by a very remarkable and long auxiliary lobe, whose denticulations, to the number 
of six or seven, are perfectly equal in size and shape. The second lateral' lobe is 
but very little deeper than this auxiliary lobe. 

Loaality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 2, Coll. Diener. 

H. CERA.TITES ONUSTUS, OPPEL. Pl. I., fig. 5. 

1863. Ammonites onustus, Oppel, Palreootologische Mittheilungen aus dem Museum des K. bayr. Staates, 
1863, Pl. 77. fig. 2, p. 277. 

1865. Ammo11iles Blanfordi, Salter, Pal::eontolo~y of Niti, Calcutta, 1865, p. 66, Pl. VI., fig. 2. 
1865. Ammonites Tliuillie·ri, Sto!iozka e:rparte, Mem. Geo!. Survey of India, Vol. V., Pt. I., p. 57. 
1882. Ceratites onustus, E. v. lloj8isovics, Die Cephalopoden der Mediterranen Tria9prnvinz, p. 44. 

The only specimen of this species which I have seen, Oppel's type-specimen 
from the Schlagintweit collection, is the fragment of a chambered whorl, which 
consists of nearly half a volution. The specimen, to which according to modern 
practice no specific name ought to have been assigned, is so much damaged, that 
in the figure (Pl. I. fig. 5) the whorl appears higher at its outer, than at its inner, 
extremity. In a transverse section of the latter, the proportion of height to 
thickness is 41mm. to 28mm. 

The ventral area is broad and gently rounded, neither carinate nor sharply 
separated from the lateral parts. The sides are almost flat and in the lower 
portion of the whorl bend gradually towards the umbilical suture. It is only 
quite near the latter, that their inclination becomes steeper. From the rounded 
umbilical margin rise simple radial ribs. Their direction is almost straight towards 
the sipbonal margin, where they terminate without forming any tubercles, 
but turn slightly forward. The ribs are separated from each other by irregular 
intervals and are situated asymmetrically to a median plane along the siphonal 
area. 

Sutieres.-The arrangement of the sutures is similar to that in Ceratites Tkuillieri, 
but differs inasmuch as the saddles are considerably broader in our species. As in 
Oeratites Thu,z'llieri, the denticulations affect the marginal walls of the saddles up to 
their summits, which alone remain entire. Outside the umbilical suture a bipartite 
auxiliary lobe and a bipartite saddle is situated. 

Locality, number of specimens examined.-Kuiing, Spiti, 1, Coll. Schlagin­
tweit in the Palreontological Museum in Munich (Oppel's type-specimen). 
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Remarks.-Stoliczka (1. c. ·p. 57) rightly remarks that fragments like Oppel' s 
Oeratites onustus, are not worthy of specific names. He decla1·es himself unable 
to distinguish it from Oeratites Thuillieri, ::in error that can only be explained by 
Oppel's rather unsatisfactory figure. In these two species, involution and sculpture 
are so absolutely different, that nobody who has had Oppel's type-specimens in his 
hands, will identify them for a moment. 

A species probably identical with Oeratites onustus is .Ammonites Blanfordi, 
Salter (1. c. p. 66). 'l'he figure (Pl. VI. fig. 2), representing a fragment of a some­
what smaller diameter than Oppel's type-specimen, agrees very well, although in 
Ammonites Blanfordi the sutures are not sufficiently preserved and the first auxi­
liary lobe especially is not visible. E. von Mojsisovics, who had the opportunity of 
examining Salter's type-specimen in the British Museum (Natural-history Museum) 
in London, pronounces its identity with Oeratites onustus and notices its affinities 
with Ceratites Zezianus v. Mojs. (Die Cephalopoden der Mediterranen Trias­
provinz, Pl. XXXVII., fig. 3, 4, p. 44) from the "Buchensteiner Schichten" of the 
Mediterranean Trias. 

15. CERATITES VYAS.:\., nov. sp., Pl. VI., fig. 1, 2. 
JJimensions. 

Diameter of the shell 
Height of the last whorl 
Thickness of the ,, 
Diameter of the umbilicus 

170 mm. 
57 ,, 

45 " 

69 " 

This large form seems to be closely allied to Oeratites onustus, Oppel, if it is 
permissible to draw any conclusions from the fragment, which Oppel has thought 
worthy of a specific name. 

The slowly increasing whorls leave a wide, rather shallow umbilicus, and are 
distinguished by a considerable difference in the shape of the inner volutions and of 
the last whorl, containing the body-chamber. The inner whorls are very high and 
almost elliptical in section. In one of the specimens in my collection the height is 
27mm., with a diameter of shell of 78mm., and thickness of 14mm. The siphonal 
part is quite rounded. In the last whorl which overlaps about one-third of the 
preceding one, the height and thickness of the transverse section increase much 
more rapidly. In the meantime the body.chamber becomes comparatively less com­
pressed, and its ventral area grows flatter. 

The inner whorls are separated from the stair-like umbilicus by a perpendi. 
cular, low wall. In the body-chamber the umbilical margin is marked only by a 
stronger convexity of the lateral parts. 

In the specimen figured Pl. VI. fig. 1, one-half of the outer whorl belongs to 
the body-chamber. 

The lateral parts of the inner whorls are provided with straight, radial ribs, 
directed sometimes slightly obliquely forward, and turning sharply forward near the 
siphonal margin, where they die out. The ribs are partly simple, partly bifurcate. 

D 2 
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The bifurcation takes place in the umbilical margin. Frequently the real ribs are 
accompanied by narrow striae-like elevations, which may be plainly seen in fig. 2. 

The sculpture of the last whorl consists of simple ribs only. They are promi­
nent, roof-like, acute, with sharpened edges, and their slope is much steeper to­
wards the aperture than backwards. They rise near the umbilical margin, become 
gradually more prominent in the lower portion of the lateral parts, where they are 
interrupted by a flat, wavy depression, and terminate near the siphonal margin in 
large, stout elevations. A section along the plane of one of these ribs shows an 
almost rectangular shape. The ribs stand asymmetrically to the median plane in 
all tbe specimens examined. Their direction is not radial as in Oeratites onustus, 
but strongly oblique, nor are they bent forward· near the siphonal margin. The 
intervals which separate the ribs are larger in Oeratites Vyasa. In the last half 
volution the ribs occur to the number of 11. 

Sutures.-Tbe lobe-line bears a considerable resemblance to that of Oeratites 
onustus. The saddles are more protracted and a stronger serration affects their 
walls, leaving but the uppermost extremities entire. 'Three auxiliary lobes and two 
short, low, auxiliary saddles stand outside the umbilical suture. The auxiliary lobes 
are broader than in Oeratites onustus, which at the same height of the whorl has 
but one auxiliary saddle. 

Sipkuncle.-In the specimen figured Pl. VI. fig. 2, a siphuncle is seen which 
consists of longitudinal fibres and pcssesses a similar aspect to that found in Ceratites 
Kamadeva. 

Locality, number of specimens examined.-Shalshal cliff near Rim kin Paiar 
Encamping Ground (Painkhanda), 5, Coll. Diener; Bambanag cliffs, Girthi valley, 1, 
Coll. Diener. 

Remarks.- Ceratites Vyasa is still more closely allied to Oeratites Zezianus, E. v. 
Mojsisovics (Die Cephalopoden der Mediterranen Triasprovinz, 1882, Pl. XXXVII, 
fig. 3, 4, p. 44), than Oeratites onustus, Oppel. Its shell is less compressed than in 
the Mediterranean species and the last whorl bears a considerably smaller number 
of ribs, which are separated by larger intervals. 

16. CERA.TITES SP. IND. EX. A.FF. c. VYASA. Pl. VII., fig. 6. 

This species, of which only the fragment of an entirely chambered outer whorl is 
in my possession, may be compared with Oeratites Vgasa. This fragment, which 
comprises about a quarter of a volution, I obtained myself in the Muschelkalk 
of the Shalshal cliff near Rimkin Paiar Encamping Ground. From Oeratites 
Yyasa, which it resembles in general shape and involution of the shell, it differs by 
its sculpture and trapezoidal section of the whorls. The lateral parts are almost 
flat, rounded only near the umbilical region, and diverge considerably towards the 
siphonal margin. In this fragment the width of the aperture near the siphon.al 
margin is 33mm. to 24mm. near the umbilical margin, the height of it being 4 

mm. The flatly convex siphonal area is sharply separated from the lateral parts. 
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The ribs are broader and mor.e bulky than in Ceratites Pyasa. They become very 
stout near the siphon.al margin. 

The a1rangement of the sutures differs somewhat from Oeratites Pyasa. The 
saddles are broad and bulky. The whole siphonal saddle and a large portion of the 
principal lateral lobe is situated in the ventral area. The principal lateral lobe is 
deeply incised. The second lateral saddle is followed by a tripartite auxiliary lobe. 
The first auxiliary saddle is divided by the umbilical suture. 

17. CERATITES nov. sp. ind. Pl. V., fig. 4. 

Two fragments of body-chambers from the Muschelkalk of the Shalshal cliff 
near Rimkin Paiar Encamping Ground belong to this species, whose nearest allies 
may probably be found amongst the Ceratites of the group of Ceratites Zoldianus, 
E. v. Mojsisovics (Die Cephalopoden der Mediterranen Triasprovinz, Pl. X. fig. 
5, 6, p. 39). The proportion of height to width of the aperture is 21: 16 in the 
smaller of the two fragments, 28 : 21 in the other. The shell is rather less 
compressed than in Oeratites Zoldianus, which species it resembles owing to its 
slowly increasing whorls and the character of its sculpture. The lateral parts are 
flat, converging towards the siphon.al margin. The ventral area is flatly rounded. 

The sculpture consists of numerous, tolerably broad, radial ribs,: slightly curved 
forward near the siphonnl margin. Most of the ribs are simple, in some of them, 
however, a bifurcation occurs in the lower portion of the lateral parts. The points 
of bifurcation are marked by tubercle-shaped prominences. 

{3. GROUP OF THE CERATITES NODOSI. 

18. (1.) CERATITES THllILLIERI,* OPPEL. Pl. I., fig. 1, 2. 
1863. Ammonites Thuillieri, Oppel: Palmontologisrhe Mittheilungen a. d. Museum des Konig!. liayr. Staates 

Stuttgart, 1863, Pl.. 77, fig. 3, p. 277. 
1865. Ammonites Thuillieri, Stoliczka: eJJ parte, Mem. Geo!. Surv. of India, V., Pt. I., p. 57. 
1866. Ammonites Thuillieri, Beyrich: Abhandlgn. Konig!. Aka.d. d. Wiss., Berlin, 1866, p. 109. 
1882. Ceratites Tkuillieri, E. v. Mojsisovics: Die Cephalopoden der Mediterrimeu Triasprovinz, p. 30. 

Dimensions. 

Diameter of the shell 
Height of the last whorl 
1'hickness of the ,, ,, 
Diameter of the umbilicus 

(Pl. I, fig. I.) 
77 mm. 
33 •• 
24 " 
23 .. 

Ceratites Thuillieri is one of the few species of this genus in the Indian triassic 
province, which has very close affinities to a form of the Alpine Muschelkalk. 
There is no other form among the Indian Ceratites so closely allied to a European 
species, as Oeratites Tkuillieri is to Oeratites trinodosus, E. v. Mojsisovics (Die 
Cephalopoden der Mediterranen Triasprovinz, Pl. VIII., fig. 5, 6, 7, 9, Pl. 
XXXVII., fig. 6, 7, p. 29). 

The typical form of Cera tit es Thuillieri, as is characteristically shown in Oppel's 

• Profes8or Oppel named this species after Colonel Thuillier, at that time Snrveyor-Geuera1. in India, but spelt 
t.he name incorrectly; the name should be as adopted in this Memoir. 

EDITOL 
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figm"e (Pl. I., fig. 1 of this Memoir), agrees in general shape and involution with 
Oeratites trinodosus. The ventral area is broad, gently rounded, not carinate, and 
covered with thin, slightly forward-bent growth-lines, wherever portions of the 
shell are preserved. The slightly convex lateral parts bend with a strong con­
vexity from the rounded umbilical margin to the umbilical suture. The umbilicus 
is rather deep in proportion to the diameter of the shell. The spire imparts a stair­
like character to the whorls, which are sharply separated from each other. 

As in Ceratites trinodosus, the sculpture consists of strong, broad ribs, which 
terminate near the siphonal margin in more or less well-marked, protracted, forward­
bent tubercles. A second series of tubercles coincides with the umbilical margin, 
from whence the ribs rise. A third line of tubercles appears on the lateral parts 
a little ~bove the lower third of their height. In Oppel's type-specimen these lateral 
tubercles form high, much-protracted prominences, near the base of which the ribs 
often bifurcate. As has been remarked by E. v. Mojsisovics, the augmentation 
of the ribs by bifurcation outside the line of lateral tubercles is, however, con­
siderably less frequent than in Oeratites trinodosus. 

In the latter species at least two, but very often even three, marginal tubercles 
correspond to one lateral tubercle. In Oppel's type-specimen of Ceratites Thuillieri, 
the number of umbilical and lateral tubercles is 23 on the last volution, the number 
of marginal tubercles 29. In a second specimen from Rimkin Paiar Encamping 
Ground the proportion of the lateral and marginal tubercles is 17 : 25, in a third 
specimen 7 : 14 to the last volution. In a fragment from the same locality, single 
and bifurcate ribs so regularly alternate, that seven umbilical and lateral tubercles 
corre~pond to eleven marginal ones. Another specimen (PL I., fig. 2) from Rimkin 
Paiar, however, exhibits a somewhat different sculpture. In this specimen the 
bifurcation of the ribs is not limited to the lateral tubercles, but occasionally 
occurs near the umbilical margin. But of the two ribs, rising in the same umbilical 
tubercle, only one bifurcates a second time in the line of lateral tubercles, the other 
remains undivided and bears no lateral tubercle, so that the number of umbilical 
and lateral tubercles remains equal, as seen in the typical forms of Oeratites 
Thuillieri. In this specimen the umbilical and lateral tubercles occur to the 
number of 11, the marginal tubercles to the number of 22 on one volution. 

A characteristic difference between Oeratit6s Thuillieri and Oeratites trinodosus 
consists in the fact-mentioned first by E. von Mojsisovics-that in Ceratites 
Thuillieri the involution of the whorls takes place outside, in Oeratites trinodosus 
inside of the spiral line of lateral tubercle~. 

Sutures.-The arrangement of the lobe-line is similar to that in Oeratites 
trinodosus. The siphonal rnddle is broader and lower than the principal lateral 
saddle and coincides with the marginal tubercles. The two lateral saddles are 
narrrow and elongated. The second lateral lobe is much shorter than the first 
and stands as deep as the two auxiliary lobes. The first auxiliary saddle is bipartite. 
Along the base of the first lateral lobe deeply incised narrow digitations are visible. 
The denticulations affect the marginal walls of the saddles, the upper extremities of 
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which are slightly serrated, whilst in Oeratites trinodosus the upper portion of the 
saddles remains entire. 

Locality, number of specimens examined.-Muth, Spiti, 1, Coll. Schlagintweit, 
i.n the Palreontological Museum in Munich (Oppel's type specimen) ; Shalshal cliff 
near Rim.kin Paiar Encamping Ground, 8, Coll. Diener; Utadura Pass (Johar), 1, 
Coll. Diener; Sunamarg, Kashmir, 1, Coll. Geological Museum, Calcutta. 

Remarks.-.Ammonites Blanfordi, Salter (Palreontology of Niti, Pl. VI., fig. 2, 
p. 66), which is identified with Oeratites Thuillieri by Stoliczka (1. c. p. 57), 
belongs most probably to Oeratites onustus, Oppel. Another similar fragment, 
described and figured by Salter (1. c. Pl. VII., fig. 6, p. 63) as .Ammonites Winter­
bottomi, bas been considered to lie a young individual of Ceralites Thuillieri by Bey­
rich 1. c. p. 110), whilst Stoliczka (1. c. p. &7 J has some doubts as to the identity of 
the two species. E. von Mojsisovics, who had an opportunity of examining Salter's 
collection in the British Museum in London, thinks that .Ammonites Winlerbotlomi, 
belongs to the genus Trachyceras, and has not been collected in the :Muschclkalk, 
but in the overlying strata of upper triassic age.• 

19. (2.) CERATITEs HrnALAYANus, Blanford. Pl. I., fig. 4. 

1863. Ammonites (Oeratites) Himalayanu1, Blanford: Journal Asiat. Soc. of Bengal, l8li3, No. II. Pl. 2, 
fig. 7, p. 133. ' . 

1865. Ammonites Tkuillieri, Stoliczka: e:r parte, Mem, Geo!. Surv. of India, Vol. V., Pt. I., p. 5G. 

Dimensions. 
Diamp,ter of the shell 
Hei~ht of the last whorl 
Thickness of the ,, ,, 
Diameter of the umbilicus 

37 mm. 
19 " 
14 " 
7·5 " 

Like Oeratites Thuillieri, thfa species, of which I possess only one entirely cham· 
bered individual· (Blanford's type-specimen), offers many affinities with Ceratitea 
trinodosus, E. v. Mojsisovics (Die Oephalopoden der Mediterranen Triasprovinz, Pl. 
VIII., fig. 5, 6, 7, 9, Pl. XXXVII, fig. 6, 7, p. 29), both in general· shape and 
sculpture. In the last volutiun 21 marginal tubercles correspond to 10 lateral 
ones. Outside the lateral row of tubercles a regular augmentation of the ribs 
occurs, partly by bifurcation, partly by the intercalation of intermediate ribs. 
The proportion of lateral and marginal tubercles is nearly the same as in Ceratites 
trinodosus. The involution of the whorls likewise takes place inside the 11piral 
line along which the lateral tubercles are arranged, not outside, as in Cera.lites 
Thuillieri, Oppel. The umbilical tubercles, if any exist, are but faintly marked, as 
is the case in the Lombardian variety of Oeratites trinodosus, 

1.'he ventral part is provided with a distinctly marked keel as in Geratitn 
elegans~ v. Mojsisovics (1. c. Pl. IX., fig. 5, 6, p. 31), _From the marginal tubercles 
the ribs ~ontinue as prolongations which are decidedly bent forward ;ind towards 
the keel, 

1 E. "· M qjai1ovics, "Arktische Triasfaunen," l. c p. 149. 
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Sutures.-In shape and arrangement the sutures are similar to those of Oera• 
. tites Thuillieri, Oppel, although I have not been able to prepare them sufficiently 

to enable me to make out all dP-tails of their denticulations. One of the 
differences, which distinguish it from Ceratites trinodosus and Geratites Thuillieri, 
consists in the existence of two strongly developed auxiliary saddles outside the 
umbilical suture. The first auxiliary saddle is an undivided arch. The second 
auxiliary lobe coincides with the umbilical edge as in Oeratites elegans, The 
marginal walls of the saddles seem to be serrated almost up to the summit. 

Locality, number of specimens examined.-Spiti valley (exact locality not 
known), 1, Coll, of the Asiatic Society of Bengal in the Geological Museum in 
Calcutta. 

Remarks.-Blanford, who first established the present species, has himself 
now identified it with Oeratites Thuillieri. 1 Stoliczka also enumerates it in his 
list of synonyma of Oeratites Thuillieri (1, c. p. 56), In the foregoing description, 
based on the examination of Blanford's type-specimen, the reader will find, I hope, 
sufficiently good reasons for considering Oeratites Himalayanus a proper species. 

20. (3.) CERATITES KAMADEVA, nov. sp. Pl. v., fig. 1. 

Dimensions. 
Dia.meter of the shell 
Height of the last whorl 
Thickness of the ,, ,, 
Dia.meter of the umbilicus 

90 mm. 

43 " 
34 " 
31 " 

This beautiful species, of which I have but one entirely chambered speci­
men in my collection, resembles in its sculpture Oeratites subnodosus, E. v. Moj­
sisovics (Die Cephalopoden der Mediterranen Triasprovinz, 1882, Taf. X, fig. 9, 10, 
11, p. 33), whilst in general shape and involution of the shell it differs remark­
ably from the Mediterranean form. The whorls are much less involute, and increase 
more rapidly in height and thickness. In the specimen figured, the height of the 
last whorl increases from 32 to 43 mm., the thickness from 24 to 34 mm. for one 
half of the last volution. The transverse section is almost rectangular. The flat 
ventral area is sharply separated from the lateral parts. 

Like Oeratiies 6ubnodosus and Oeratiles nodosus, the well-known fossil type 
of the Ge1·man Muschelkalk, this species possesses, in its adolescent stage, strong 
umbilical tubercles and a well-marked umbilical edge. In later stages of growth 
the umbilical tubercles completely disappear, the umbilical edge becomes gradually 
rounded, and the lateral parts slope in a decided curve towards the umbilical 
suture. 

The ornamentation of the lateral parts is especially remarkable. Strong~ radial 
ribs, which become slightly :H.exuous near the siphonal margin, cover the upper 
portion of the sides and terminate in tubercle-shaped prominences, a little above 

i Palreontology of Niti, p. 106. 
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the lower third of the height of the lateral parts. From this spiral Iin~ of lateral 
tubercles, which but exceptionally exhibit the features of genuine tubercles, the ribs 
continue as faintly marked folds towards the umbilical margin. In the inner whorls 
they bear stout umbilical tubercles which gradually disappear in later stages, as 
has been mentioned above. The transverse section of the ribs is rounded. They 
slope more gently on the side towards the aperture than on the reverse side, which 
is steeper. They terminate near the siphonal margin in strongly developed, 
obliquely protracted tubercles. The number of the lateral and marginal tubercles 
is equal. Intermediate ribs, as they occur in Ceratites subnodosus have not been 
noticed in the present specimen. Most of the ribs become more prominent half-way 
between the lateral and marginal tubercles, but not sufficient prominences are formed 
to impart the character of a second chain of lateral tubercles. The ribs do not pass 
over the siphonal area, which remains entirely smooth. 

Siphuncle .. -ln the ventral area of the last whorl the siphuncle is clearly 
visible for a distance of 12 mm, It has the shape of a string and ;;onsists of 
longitudinal, frequently anastomosing fibres, coloured more darkly than the neigh­
bouring parts o,f the matrix. It agrees perfectly with the figures and descriptions 
of some Arctic Ceratites given by E. v. Mojsisovics (" Ueber die Structur des Sipho 
bei einigen triadischen Ammoneen," Neues Jahrbuch f. Mineralogie 1885, Bd. IL, 
p. 151). 

Sutures.-The siphonal lobe is distinguished by its rather high position and 
divided by a high, delicately serrated, siphonal tubercle. The saddles are serrated 
up to their apices, which form entire arches. The siphonal saddle is shorter than the 
principal lateral, but higher than the second lateral saddle. The base of the first 
auxiliary lobe ends in two sharp points. Two auxiliary saddles are situated outside 
tlie umbilical suture. 

Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground (Painkhanda), 1, Coll. Diener. 

21. (4.) 0ERATITES KuvERA, nov. sp, Pl V., fig. 2. 

IJimensions. 

Diameter of the shell • 

Height of the last whorl 
Thickness of the ,, ,, 

Diameter of the umbilicus 

85 mm. 

33 " 
21 " 
28 ,, 

This species somewhat resembles Oeratites ThuUlieri, Oppel, in general shape 
of the shell, involution and sculpture. The whorls, however, increase more slowly 
than in the latter species. The ventral area is flat and sharply separated from the 
lateral parts, as in Oeratites Kamadeva. Tlie inner whorls ar~ but imperfectly 
preserved. Near the inner extremity of the last whorl the sculpture of the lateral 
parts is formed by bifurcate ribs, which rise from the umbilical margin, and 
bifurcate into strong )ateral tubercles. This series of lateral tubercles stands a little 

E 
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above the lower third of the height of the last whorl. In later stages of growth the 
ribs remain undivided. They terminate in stout, marginal tubercles, which are 
prolonged in the direction of the aperture. 

The involution of the whorls takes place far outside the spire of lateral 
tubercles, and near the lower third of the distance between the lateral and marginal 
tubercles. 

The only specimen· available is somewhat distorted and drawn out like all speci­
mens from Kalapani, and is entirely chambered. 

Suturea.-There are decided differences between our species and Oeratites Thuil­
lieri in the arrangement of the lobe-line. The lateral lobes are considerably enlarged 
at their base, whilst they contract towards their upper portion. The principal lateral 
lobe shows plainly deep digitations, which affect likewise the marginal walls of the 
saddles. The extremely short siphonal saddle coincides with the marginal tubercles. 
The principal lateral saddle is oblique, and slopes towards the marginal side. The 
first, !lerrated, auxiliary lobe is followed by a bipartite auxiliary saddle, and a long 
sutural lobe, which is intersected by two deep indentations. 

Locality, number of specimens examined.-North of Kalap~ni, Kali River 
valley (Byans), 1, Coll. Griesbach. 

y. GRou:e OF THE CERATITES SUBROBUSTI. 

22. (1.) CERATITES TRUNCUS, O:ePEL. Pl. I., fig. 7. 

1865. Ammonites truncus, Oppel : Palreontologische lliitth., Pl. 86, fig. 3, p, 292. 
1882. Ceratites truncus, E, v. Mojsisovice: Die Cephalopoden der Mediterranen Triasprovinz, p, 44, 
1886. Caatites truncu1, E. v. MojsisovioA: Arktische Triasfaunen, p. 21. 

Oppel's type-specimen is the fragment of an outer whorl, consisting of four 
chambers, distinguished by an almost elliptical section. The thickness of the 
whorl is 34 mm., its height above the umbilical suture 40 mm. The lateral parts 
curve gradually towards the umbilical suture, as well as towards the siphonal area, 
and are separated from both of them by a sharp border. The ven~ral area is broad 
and flatly rounded. If one may judge from the curve of the fragment, the 
involution of the whorls seems to correspond approximately to that of Ceratites 
7Tyasa. 

The sculpture of the fragm,,mt is very remarkable. The lateral parts are pro· 
vided with strong, radial ribs, which begin near the umbilical margin as faintly 
marked folds, and terminate near the siphonal margin in very stout, prominent 
tubercles. A second row of lateral tubercles of equal size and knob-like shape, coin­
cides with the lower third of the height of the sides of the whorls. The intervals 
between the roof-like ribs, form regular arches in their transverse sections, as in 
Ceratites Hidimba. To a median plane through the siphonal area the ribs stand 
asymmetrically. 

Suture8.-Tbe extraordinarily Jong principal lateral lobe is much deeper than 
the siphonal and the second lateral lobe. The large rounded saddles are similar in 
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height, and not serrated in their upper portions. The denticulation affects the mar­
ginal walls only in the lower half of their height. The lobes are provided with deep, 
strongly developed digitations at their base. Two auxiliary lobes and one simple 
auxiliary saddle stand outside the umbilical suture. The second auxiliary lobe is 
serrated. 

Locolity, number of specimens examined.-Kuling, Spiti, 1, Coll. Schlagintweit, 
in the Palmontological Museum in Munich, Oppel's type-specimen . 

.Remarks.-According to the opinion of E. von Mojsisovics (Arktische Trias­
faunen, p. 21), Oeratites truncus belongs to the group of the 0. subrobusti, at 
least in so far as one may be able to decide from its rather fragmentary state of 
preservation. 

28. (2.) CERATITES, nov. sp. ex aff. c. SUBROBUSTUS. Pl. v., fig. 6. 

This fragment of an entirely chambered outer whorl does not permit exact 
measurements of itsdimensions. The height of the whorl at its aperture is 14 mm.: 
the thickness 12 mm. 'l'he whorls are higher than in Ceratites subrobustus, E. v. 
Mojsisovics (Arktische Triasfaunen. Pl. VI, fig. 1, p. 44), to which ours species is 
closely allied, especially with referenee to its sculpture and sutures. 

The lateral parts are strongly convex and bent towards the umbilicus in a steep 
curve. 'l'he siphonal area is somewhat raised in to the shape of a roundish keel. 
Near the middle of their height the sides bear very prominent umbilical tubercles, in 
the numerical proportion of seven to one-half of the outer whorl. From these umbilical 
tubercles, distinctly marked ribs run towards the umbilical suture, as well as towards 
the siphonal margin, where they terminate in strong tubercles. In the present frag­
ment a bifurcation of the ribs occurs three times in the umbilical tubercles; 8 
marginal correspond to 5 umbilical tubercles. 

Sutures.-The arrangement of the sutures is very similar to that in Oeratilea 
subrobustus, with the exception of a second auxiliary lobe which is situated outside 
the umbilical suture. Only a part of the second lateral lobe is placed within the um .. 
bilical margin, whilst the umbilical tubercles are divided by the inner margin of the 
principal lateral saddle. The siphonal saddle coincides with the marginal tubercles as 
in Ceratites siebrobustus. The siphonal lobe is less deep than the principal lateral 
lobe. The lobes are deeply serrated at their base. The indentations reach almost to 
the upper extremities of the saddles, which alone remain entire, whereas in Oeratites 
8ub1·obustus a lower stage of development is marked by its less deeply serrated 
lobes and entire saddles. In the siphonal lobe of the present species 7 denticula­
tions are counted on each side of the sjphonal tubercle, and 8 in the principal lateral 
-0be. 

Locality, number of specimens e:ramined.-Rigbt border of Topidunga valley, 
near Topidunga Encamping Ground (Johar), 1, Coll. Diener. 

.. 
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24. (3.) CERATITES sp. ind. et aff, c. MIDDENDORF!. Pl. v, fig. 7. 

Dimensions. 

Diameter of the shell 
Height of the last whorl 
Thickness of the ,, ,. 
Dia.meter of the umbilicus • 

• 37 mm. 

15 " 
• 15 " 

12 " 

The only individual of this species, which was collected by myself in the Mu-. 
schelkalk of the Shalshal cliff near Rim kin Paiar Encamping Ground, is unfortunately 
in too bad a state of preservation to aliow of any spec!fic determination. In its general 
shape it agrees perfectly with Oeratites Middendorfi, Graf Keyserling, from the 
Siberian Trias1

• Its transverse section resembles that of the specimen figured by 
E. v. Mojsisovics in Pl. II., fig. 13. The lateral parts are greatly- rounded, but 
become strongly curved towards the siphonal area. The height and width of the 
aperture are the same. The umbilical margin is marked by a strong convexity of 
the sides and by prominent tubercles, of which there are four in the last half 
volution. In the siphonal area transverse wrinkles may be noticed. 'l'he inner 
whorls are not preserved. 

Sutures.-U nknown. 

S. GROUP OF THE CERATITES GEMINATI. 

25. (1.) CERATITES NOV. SP. IND. Pl. V., fig. 3. 

The only and rather imperfect fragment of this highly interesting species, is 
distinguished by a true keel, bordered by marked furrows. The proportion of 
height and thickness in a transverse section is as 8 : 5. The siphonal area is com­
paratively narrow, the sides are moderately rounded. 

The sculpture of the lateral parts consists of numerous, nearly straight ribs, 
bent slightly forward near the siphonal margin. The umbilical region is not suffi­
ciently well preserved to decide whether the ribs remain undivided, as I believe, 
and as is represented in my figure (Pl. V. fig. 3) or whether some of them bifurcate 
near the umbilical margin. ' 

In the present specimen the sculpture is interrupted by five transitional mouth­
borders, which rise in the umbilical region from the fore-part of the ribs, pass over 
the latter themselves near the siphonal margin, in the shape of strongly developed 
parabolic ears, and bending obliquely forward terminate towards the siphonal area. 

Sutures .-Not known. 
Loaality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 

Encamping Ground, 1, C~ll. Diener. 
Remarks.-No close relationship seems to exist between this form and the rest 

of the species of this group, described by E. v. Mojsisovicl! from the Spitzbergen 
l\I uschelkalk. 

1 E. v. Mojsisovics : Arktische Triasfaunen, 1. o. Pl. II, fig. 12, 13, P· 38. 
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26. (2) CERATITES sp. ind. (?) Pl. v. fig. 5. 

It seems rather doubtful whether it may be permissible to look upon this frag­
ment of a body-chamber, as belonging to the group of the Oeratites geminati. A 
greatly corroded elevation in the middle of the ventral area may be supposed to 
represent a keel, as in a transverse section no separating area or :fissure is visible 
between it and the rest of the shell. It may prove to be an inorganic deposit, 
however, which does not belong to the shell at all. 

The lateral parts are low, flat and sharply separated from the broad ventral 
area. The siphonal part is strongly convex. The ribs rise from faint prominences 

·near the umbilical margin. Their direction is radial in the lower portion of the 
lateral parts, where they swell into slight tubercles. In the upper portion of the 
sides they become falciform, and are strongly bent forward near the siphonal margin. 
They gradually die out, when passing over to the ventral area. Between two 
principal ribs an intermediate one is intercalated, which runs in a falciform direc­
tion towards the lateral tubercles, but without joining them completely. 

The proportion of height and thickness of the aperture is 26 : 20, the height 
of the (doubtful) keel not counted. 

Sutures.-N ot known. 

Locality, number of specimens examined.-Bambanag cliffs (Girthi valley), 1, 
Coll. Diener. 

Sub-genus : DANUBITES, E. v. Mojsisovics. 

The sub· genus JJanubites was established by E. v. Mojsisovics (Die Cephalopo­
den der Hallstrntter Kalke Vol. II., 1893, p. 398) for the two sections of the 
Ceratites obsoleti and Oeratites Floriani/ distinguished by barely overlapping 
whorls and a transverse sculpture, very similar to that in Celtites, E. v. Mojsisovics. 
JJanubites, already known in the Mediterranean and Arctic-Pacific Trias, attains a 
certain importance in the lower Trias of the Himalayas, which I may note in anti­
cipation of the publication of a monograph on the Cephalopoda of the Himalayan 
lower-triassic deposits. In the Muschelkalk of the main-region it has, however, 
only one typical representative, Daniibites Dritarashtra, which is very closely 
allied to the Mediterranean group of IJanubites Floriani, Mojs. Both its transverse 
sculpture, which consists of single radial ribs, confined to the lateral parts and in­
terrupted by a thin thread-like siphonal keel, and the remarkably great distance of 
its septa, mark peculiar characteristics of our Indian species and of the Mediterra· 
nean forms of this group. 

1 Danub.ites Fforiani was originally united with Geltitea by E, v. Mojsisovics {Die Cephalopoden der ,, 
Mediterra.oen Triasprovinz p. 145.), as the length of its body-chamber was not known at that time. Later ex­
aminations afforded evidence that it belongs to Ceratites by reason of its short body-chamber. (E. v. Moj8isovics 
"Uber einige Japanische Trias.Fossilien," Beitriige zur Palreontologie Oesteneich-Ungarns, etc. Wien, Vol. VII, 
1888, p. 170.) 
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1. DANUBITES DRITARASRTRA., nov. sp. Pl. VIII. fig. 1. 

Dimensions. 
Diameter of the sheli 
Height of the last whorl 
Thickness of the ,, ,, 
Diameter of the umbilicus 

49 mm.' 
• 11•5 " 

10 " 
29 " 

This form, belonging to the Mediterranean group of JJanubites Floriani, v. 
Mojsisovics, is distinguished by its numerous, very slowly increasing whorls. Even 
IJcuntbites retrorsus, E. v. Mojsisovics (Die Cephalopoden dE1r Mediterranen Trias­
provinz Pl. XXXIV. fig. 3, p. 146), which in this respect bears a greater affinity 
to our species than any other form of this group, possesses only a smaller number 
of whorls in specimens of the same diameter. 

The whorls overlap each other but very slightly. They are higher than broad in 
full grown specimens, whilst in young individuals a transverse section is of equal 
height and width. The ventral area hi steeply rounded and provided with a median, 
thin, thread-like elev11tion, taking the place of a keel. The front-view of the specimen 
figured in PI. VIII., fig. 1, does not give a correct idea of its shape, the specimen 
being slightly distorted and drawn out so much, that its ventral part looks rather 
unnaturally sharpened. An examination of the body-chamber of this and other 
specimens clearly shows, that the siphonal area, although more convex than in 
Daniibites Floriani, E. v. Mojsisovics (I. c. Pl. XXVIII. fig. 5, 6, 7, XXXI. fig. 
4, p. 145), is not sharpr>nAd, The existence of a delicate, thread-like keel imparts, 
it is true, to the siphonal area the character of a somewhat obtuse edge, owing to 
its rather steep convexity. It seems doubtful, however, whether tl1e oblique, 
elliptical shape depends entirely on a later deformation tlirough pressure, as it is 
peculiar to all the specimens examined. But as specimens of different species 
from the same locality exhibit also this drawn out elliptical shape, being imbedded 
in soft calcareous shales, subjected to cleavage, this form may possibly be consi­
dered as accidental, and not characteristic of the species. 

The lateral parts bend towards the umbilical suture in a very steep curve. 
They are c:>vered with numerous, strong, simple, radial ribs which correspond on 
both sides of the siphonal keel. The ribs, of which about 35 are situated in one 
volution, are all single near the umbilical margin, already strongly developed, and 
then swell out to their greatest elevation in the middle portion of the sides. In 
the lower portion of the lateral parts they are narrow and terminate in a rounded 
edge. Near the siphonal margin they become considerably enlarged, as their ele­
vation decreases. On both sides of the median siphonal keel, the sculpture is 
interrupted. In the specimen figured, Pl. VIII. fig. 1., the last half of the 
outer whorl belongs to the body-chamber. 

Sutures.-Very similar to those of Danubites Floriani, but the denticulations 
at the base of the lobes are more developed. The siphonal lobe ends in two points; 
the principal lateral lobe is serrated up to the middle of the height of the bordering 
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saddles, with two deep indentations at its base. The second lateral lobe is bipartite 
and stands much higher than the deeply incised principal lateral lobe. Its height 
is almost equal to that of the first auxiliary lobe, the inner margin of which is 
touched by the umbilical suture. The sipbonal saddle is larger than the principal 
lateral saddle. 

The distance of the septa is unusually large even quite close to the body­
chamber. In the figm·e mentioned above, the distance of the two last septa, fol­
lowed by the body-chamber, is 8 mm. 

Locality, riwmber of specimens examined.-Utadurrha-Pass (Johar), in dark, 
calcareous shales, 3, Coll. Diener. 

Remarks.-In Danubites JJrita.rashtra the lobe-line has attained a somewhat 
higher stage of development, than in any form of the Mediterranean group of 
JJanubites Floriani. In this respect our species shows a close affinity to IJanubites 
:Naumanni, v. Mojsisovics ("Uber einigo Japanische Trias-Fossilien" I. c. p. 169, 
Pl. II. fig. 1) from the Trias of Japan, which has been found in geologically 
younger deposits. 

Sub-genus: JAPOKITES, E. v. Mojsisovics. 

In his memoir on some triassic fossils from Japan, E. von Mojsisovics de­
scribed and figured a species of Oeratites, Oeratites planiplicatus 1 distinguished by 
a sculpture peculiar to the IJi narites or Ceratites spiniplicati and by dolichophyllic 
sutures. This species, with which may be compared Ammonites runcinatus, described 
and figured by Oppel in 18652 is considered now by E. v. Mojsisovics to be the 
type of a special sub-genus, Japonites.3 

According to the diagnosis of Japonites planiplicatus the following may be 
pointed out as sub-generic characters. Discoidal, flat shell, consisting of very nu­
merous, slowly increasing whorls, overlapping each other but little, a wide umbili­
cus, a sculpture similar to that of the IJinarites spiniplicati, completely interrupted 
near the siphonal area, dolichophy llic sutures, a remarkable disproportion in the 
development of the hjgh, deeply incised principal saddles and the low auxiliary 
saddles, scarcely surpassing the dimensions of the larger denticulations at the base 
of the principal lobes. Another character, which the forms included in this sub­
genus have ir.. common, is the club-like shape of the lateral saddles which become 
enlarged in their upper portions. 

In the Indian triassic province the sub-genus Japonites is represented by three 
species, Japonites runcinafos, Oppel, Japonites Sugriva, nov. sp., Japonites Ohandra, 
nov. sp. Of these Juponites Sugriva is very closely allied to Japonites plani· 
plicatus, Mojs., from the Trias of Japan, especially if we consider the develop­
ment of the ~utures. 

1 E. v. Mojsisovics" Uber einige Japanische Trias-Fossilien: Beitriige znr Geoloi;,de Oesterreich-Ungarns nnd 
des Orients; herausgegeben von. E. v. Mojsisovics undM, Neuwayr, Vol. VII. Wien, 1888, Pl. IV.p.170. 

2 A. Oppel, Palreont. Mitth. Vol. I. Pl. 84, fig. ~· p. 290. 

E. "· Mojaisovics. " Die Cephalopoden der Hallstretter Kalke,'' II. 1893, p. 3, 503, 504. 
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Japonites forms probably a faunistic element exclusively peculiar to the Arctic­
Pacific and Indian triassic provinces, although this fact is not yet beyond every 
doubt. .Among the Oeratitid(B from the Bosnian Muschelkalk, described by F. v. 
Hauer (Beitrage zur Kenntniss der Cephalopoden aus der Trias von Bosnien. I. 
Neue Funde aus dem M-:ischelkalk von Han Bulog bei Sarajevo. Denkschr. Kais. 
Akad. d. Wiss. in Wien, Math.-Nat. Cl. LIX., 1892), Oeratites striatus (I. c. Pl. 
IV. fig. l, p. 263), Oeratites labiatus (Pl. V. fig. 1, p. 266), Ceratites evolt;ens 
(Pl. V. fig. 3, p. 265) particularly resemble Japonites in their involution, 
sculpture and structure of the lobe-line. On the other hand, the existence of 
labire or contractions of the inner whorls of Oeratites fobiatus seems to point to 
a close affinity between the three species mentioned above, with the genus Proteites, 
completely isolated up to now in the triassic deposits of Bosnia. Neither has the 
occurrence of longitudinal striae in the sculpture of Ceratites labialus and Oeratites 
striatus been noticed in any of the species of Japonites. The relationship of 
P1·oteites to the group of Oeratites decrescens, v. Hauer (Die Cephalopoden des 
bosniscben Muschelkalkesvon Han·Bulog bei Sarajevo. Denkschr. Kais. Akad. d. 
Wiss. Wien LIV., 1887 Pl. V. fig. 3, p. 24), closely allied to Ceratites evolvens, 
bas been clearly pointed out by F. v. Hauer himself. 

1. JAPONITEs SuGRIVA, nov. sp. Pl. VII, fig. 1. 

Dimensions. 
Dia.meter of the shell , 
Height of the last whorl • 
Thickness ofthe ,, ,, 
Diameter of the umbilicus 

He_ight 1 of the last whorl in the place of its greatest applanation 
Thickness 5 • 
Corresponding diameter of the shell 
Co1Tesponding diameter of the umbilicus 

114 mm. 

30 " 
29 " 
60 " 

r 26 ,, 
l 25 " 

93 " 
48 " 

In involution, sculpture and arrangement of the sutures the present species is 
closely allied to Japonites planiplicatus, v. Mojsisovics (1 c. Pl. IV. p. 170) 
from the triassic slates of Okatsuhama in Japan. Japonites Sugri?Ja is distinguished 
by the obliquely elliptical shape of its shell, more slowly increasing whorls, which 
overlap each other scarcely to the third part of their height, and a wider, and 
shallower umbilicus. 

The greatest thickness of the cordiform transverse section coincides with the 
umbilical margin. The sides are curved into a pointed arch and converge into a 
sharp siphonal area. In Japonites planiplicatus the siphonal part is sharpened in a 
similar manner, although in the specimen from Japan it seems rather difficult to 
decide how much of this is owing to the distortion and compression in the soft 
matrix. The umbilical margin is low and steeply ro1mded. 

The inner whorls have suffered considerably owing to the matrix having 
splintered. In some places, however, the sculpture is clearly visible. It consists 
of very fl.at, broad folds separated by intercostal intervals of equal size. In the last, 
entirely chambered whorl the intercostal intervals can only be traced in the lower 
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portion of the lateral parts as very fl.at, radial furrows. They are more numerous 
but less strongly developed than in Japonites planipliaatus, which otherwise possesses 
the same simple sculpture, peculiar to the spiuiplicate Dinarites and Ceratites of the 
Arctic Trias. The broad, flat folds, of which there are about 20 in the last volution, 
are somewhat morE prominent near the umbilical margin, but are still very far 
from forming the tubercle-shaped elevations, which occurin a very large number of 
spiniplicati. The upper portion of the lateral parts is perfectly smooth. No foid 
touches the siphonal edge. In the inner circuits the sculpture is rather more 
strongly marked than in the last whorl. 

Sutures.-Both in the arrangement and in the details of the dolichophyllic 
sutures there is great similarity to Japonites planipliaatus. The siphonal lobe is 
narrow and extraordinarily short, provided with three sharp points at its base and 
divided by an unusually high siphonal tubercle. The siphonal s~ddle is more 
slender than in Japonites planipliaatus and lower than the principal lateral saddle. 
The two lateral saddles are enlarged, club-shaped above, and one is provided with 
Iar~e digitations. A phylloid prominence is noticed at the inner margin of the second 
lateral saddle. The reduced auxiliary saddles are in sharp contrast to the large 
principal saddles owing to their rudimentary development. In the broad m.o.bilical 
lobe three auxiliary saddles may be distinguished, among which the central one 
is bipartite. The principal auxiliary lobe terminates in two points and, as in 
Japonites planiplicatus, is placed lower down than the bipartite second lateral lobe. 
The principal lateral lobe is the deepest and ends in a central point. 

Locality, number ef specimens examined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. 

2. JAPONITES CHANDRA, nov. sp. PL X., fig. 4. 

Dimensions. 
Diameter of the shell 
Height of the last whorl 
Thickness ,, ,, ,, 
Diameter of the umbilicus 

77 mm. 
23 ,. 

21 " 
38 " 

Like the preceding species, Japonites Chandra possesses a discoidal shell, 
consisting of numerous whorls, overlapping each other scarcely to one third of their 
height, and a wide umbilicus. It differs remarkably, however, in shape from 
Japonites Sugriva, by its normal spiral. The transverse section is alike in both 
species, of nearly equal height and thickness, and in the shape of a pointed arch, 
with slightly curved sides. The siphonal area is highly rounded near the beofonino 

0 I:" 

of the last whorl, but sharpened in the body-chamber. The whorls have their 
greatest thickness near the umbilical margin, which is higher than in Japonites 
Sugriva, and imparts to the umbilical regi:m a less shallow character. 

Ttiree-fourths of the last whorl belong to the body.chamber. In the outer 
extremity of the last whorl the mouth.border seems to be marked by a falciform, 
wavy transverse plane in the matrix. But as it coincides with a plane of cleavaO'e 

0 ' 
crossing the whole specimen, it may perhaps be accidentnl only. 

}' 
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The sculpture, visible only in the last whorl, consists of extremely delicate, wavy 
folds which bend gently backwards and disappear near the siphonal edge. As the 
surface of the specimen is· partially corroded, this delicate radial sculpture bas been 
preserved only in the place noted in the figure. 

Sutures.-Dolichophyllic. Siphonal lobe very short and narrow, siphonal saddle 
slender and lower than the principal lateral saddle. The upper part of the latter is 
individualised by a deeply incised digitation at its inner margin. The second lateral 
saddle is of equal height with the siphonal saddle and provided with a phylloid pro­
minence at its inner side. The large principal saddles are followed by an umbilical 
series of indentations, representing the auxiliary lobes and saddles. Among them 
only the bipartite first auxiliary lobe can be clearly distinguished. Japonites 
Chandra differs from Japonites Sugriva and Japonites planipliaalus by the posi­
tion of the second lateral lobe, which is placed lower than the first auxiliary lobe. 
The low position of the first auxiliary lobe in the two preceding species cannot 
therefore be considered as a sub-generic character of Japonites. 

The sutures marked in the figure (Pl. X. fig. 4) are the large septa preceding 
the body-chamber, 

Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. 

3. JA.PONITES RUNCINATUS, OPPEL, Pl. VII., fig. 2. 

1865 . .Ammonites runcinatus, Oppel : Palreontologische Mittheilungen aus dem Museum des bayr. Staates 
I. Pl. 84, fig. 2, p. 290. ' 

1888, Ceratites (?) runcinaius, E. v. Mojsisovice, " Uber einige Japanische Trias-Fossilien" Beitriige znr 
Palreontologie Oesterreich•Ungarns und des Orients, herausgegeben von E. v. Mojsisovics nnd 
M. Neumayr, VII. p. 171. 

The outlines of the only individual of this species, an entirely chambered frag­
ment of half a whorl, allow of the supposition, that in general shape and involution 
this form may resemble Japonites Chandra. The whorl ove'rlaps the preceding 
one to the extent of one quarter of its height. The height of the transverse 
section is 24mm. Its width may be estimated at 13mm'., but this cannot be deter­
mined with certainty, as only one of the lateral parts of the shell is preserved. The 
siphonal area is not sharp as in the other species of Japonites but moderately rounded. 
1'he sides are flatly convex and slope gradually towards the umbilicus. In spite of 
many injuries, which the surface of the shell has suffered, flat elevations, taking the 
shape of broad folds, may be recognised in the lower portion of the lateral parts. 
They are, it is true, so indistinctly marked, that they could not be represented in the 
drawing (Pl. VII. fig. 2) any more than in Oppel's figure. Their occurrence, however, 
clearly proves, that in Japonites runcinatus the same arrangement of sculpture pre­
vailed as in other coageneric forms. 

Sutures.-As has already been remarked by E. v. Mojsisovics, the lobe-line 
exhibits an arrangement peculiar to Japonites, although there is less complication 
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in the details of the sutures. To the long, slender, principal saddles rudimentary 
auxiliary saddles correspond, which unite with the first auxiliary lobe to form one 
single, broad umbilical lobe. The siphonal lobe is very broad, much deeper than in 
Japonites Sugriva and Japonites Chandra and divided by a high siphonal tubercle. 
Of the principal saddles, only the first lateral one shows continuous, but slightly 
serrated, outlin~s in its upper part. The siphonal saddle is perfectly dolichophyllic 
and has deep, tooth-like digitations. The second lateral saddle is provided with a 
phy lloid prominence at its inner margin, as in the two preceding species. The 
second lateral lobe is placed on the same level as the first auxiliary lo be, In Oppel's 
figure the position of these two lobes is represented incorrectly. 

Locality, number of specimens examined.-Shangra, east of Puling, Hundes, I, 
Coll. Schlagintweit in the Palreontological Museum in Munich, Oppel's type­
specimen. 

Family: TJWPITID.tE. 

Genus: ACROCHORDICERAS, Hyatt. 

Of this genus,-not known from the Muschelkalk of the Himalayas up to now 
-two species have been lately discovered, which bear no nearer relationship to any 
form of the Alpine Muschelkalk. 

1. AcROCHORDICERAs BALAR..1.MA, nov. sp. Pl. VII. fig. 3. 

Dimensions. 

Dia.meter of the shell 
Height of the last whorl 
Thickness,, ,, ,, ,, 
Dia.meter of the umbilicus 

27 mm. 

11 " 
16 " 

8 " 

The unusually thick whorls, in which this form d,iffers from all congeneric 
species of the Mediterranean Trias, enclose a proportionately wide umbilicus. Near 
the umbilical suture rise strongly developed, broad ribs, partly bifurcating near the 
umbilical margin, partly remaining undivided. The sculpture extends uninterrupt­
edly across the broad, rounded siphonal area, where the ribs attain their greatest 
elevation. Only in the last pair of ribs, arising from bifurcation near the umbilical 
margin, the point of bifurcation is marked by an umbilical tubercle. As the trans­
verse diameter of the specimen is 26mm. at the point at which this umbilical tubercle 
occurs, the latter forms an element of sculpture but very lately acquired by this 
species, as is the case in Acrochordiceras Carolince v. Mojsisovics {Die Cephalopoden 
der Mediterranen Triasprovinz Pl. XXVIII, fig. H, Pl. XXXVI, fig. 3, p. 141). 
In the last third portion of the outer whorl two simple intermediate ribs are inserted 
between two bifurcating ribs. 

The whorls have their greatest width near the point of bifurcation of the ribs. 
The height of the umbilical wall is 4·5mm. (5·5mm. the height of the tubercle m­

F 2 
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eluded) near the extremity of the last whorl. The slope from the umbilical mar_ 
gin towards the umbilical suture is very steep. The arrangement of the ribs is 
symmetrical to a median plane. Only in the last portion of the outer whorl the · 
details of the sculpture are well exhibited. 

Sutures.-Not known. 
Loaality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 

Encamping Ground, 1, Coll. Diener. 

2. AcROCHORDHJERas JoHARlilNSE, nov. sp. Pl. VII. fig. 4. 

'fhe only specimen of this species is unfortunately incomplete and somewhat 
distorted through pressure. As I have not been able to take exact measurements, 
I must refer to the figure for dimensions and the general outline of the shell. 

In this species the whorls seem to be a little higher than in Aaroahordiaeras 
Balarama ; the width of the transverse section, however, still exceeds its height. 
The umbilicus is tolerably wide. The umbilical margin is lower and less steeply 
inclined towards the umbilical suture. Near the umbilical margin. strongly deve­
loped tubercles rise near the points, where the dichotomous ribs bifurcate. They 
occur, however, in a comiderably smaller number than the single ribs, bearing no 
umbilical tubercles. With a diameter of the shell of 38mm, four intermediate ribs 
occur between two pairs of ribs each bearing an urn bilical tubercle. In a later stage 
of growth the number of intermediate ribs still increases, but the base of the umbilical 
tubercle sometimes becomes so large as almost to touch the next intermediate rib· 
A mere superficial examination therefore produces the impression, that occasionally 
even more than two ribs were united into one umbilical tubercle. 

The strong, coarse ribs pass over the slightly flattened ventral area in a 
straight line and without diminishing in size. The greatest thickness of the whorls 
coincides with the row of umbilical tubercles as in .Acrochordiceras Balarama. 
From the latteri Acrochordiceras Joharense, however, differs not only by its sculp­
ture, but aiso by its whorls, which increase much more slowly._ The outer extre· 
mity of the last whorl is not sufficiently well preserved to decide whether a portion 
of it does or does not belong to the body-chamber. · 

Sutures.-In general structure and arrangement of the sutures a remarkable 
similarity may be noticed with the lobe-line of a species of Aaroakordiaeras from 
the Bosnian Muschelkalk, described and figured by F. von Hauer (Die Cepha­
lopoden des bosnischen Muschelkalkes von Han Bulog bei Sarajevo, Denkschr. 
Kais. Akad. d. Wiss. Wien LIV. Ed., 1887, Pl. 5, fig. 2 c. ).1 The figure Pl. 
VII. fig. 4 c. represents the lobe-line of a specimen of a transverse diameter of 4e 

1 It has already beP.n remarked by E. v. Mojsisovics (Die Cepha.lopoden der tlallstretter Ka.Ike II. Bd., 189:l. 
P• 813) that the identification of this species with Acroclwrdiceras Damesi Noetling by F. v. Hauer will not stan~ 

1 severe tll!!t. 
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mm. The siphonal lobe is deep and narrow and ends in a long drawn out point. 
The siphonal tubercle reaches half way up the siphonal saddle. The position of the 
principal lateral lobe is a very low one. This lobe terminates in long, narrow 
denticulations. Indentations affect the marginal borders of tha saddles, the upper 
extremities of which are sJightly serrated. The siphonal and the principal lateral 
saddles are of equal height. Two broad, deeply serrated auxiliary lobes are 
separated by a broad serrated saddle. A secend auxiliary saddle of very small size 
stands outside the umbilical suture. 

Locality, number of specz"raens exainined.-South slope of Utadura Pass I, Coll. 
Diener. 

Genus : SIBIRITES, E. v. Mojsisovics. 

The genus Sibirz"tes, known in the Himalayas up to now from upper triassic 
strata only, is represented in the dark earthy limestone at the base of the ~Iu­

schelkalk (zone of Bkynchonella semiplecta according to Griesbach') by a richly 
ornamented species, which bears some affinity to the group of Sibirites pretiosus v. 
Mojsisovics from. the Olenek-strata of Siberia. 

The presence of this genus in the lower Muschelkalk of the Central Ilima· 
layas is of some interest. From Griesbach's section of the Sbalshal it was known 
that Sibirites occurs in the upper triassic strata of the Himalayas, ancl in ISU~ 
our expedition succeeded in discovering a good many species of this genus together 
with Halorites, Jovites, Juvavites, Sirenites, Choristoceras, Cy1·topleurites and 
other juvavic types in the upper triassic rocks of the Bambanag cliffs (Girthi rnllcy ). 
Below these beds with Sibirites a great mass of upper triassic rocks (IJaonella 
beds of Griesbach) follows, characterised by the presence of Sagenites, Clad­
iscites, Arcestes, which has not yielded any species of Sibirites. Nor does Sibiri­
tes occur in the principal mass of the Muschelkalk or in the crinoid limestone, 
representing a homotaxial equivalent of the Alpine Aonoides beds in the Shalshal 
cliff. The period of its intermittence therefore comprises the entire upper :\Iu­
schelkalk and the lower stages of the upper Trias. To what region .Sibirites retired 
during this period of intermittence we do not know, 

I. SrnIRITES PRAHLADA, nov. sp. Pl. VII., fig. 5. 

Dime-Mions. 
Diameter of the shell 

Height of the la.st whorl • 
Thickness ,, ,, ,. .. 
Dia.meter of the umbilicus 

23mm. 
9 .. 

10 " 

9 " 

'rhis remarkable species is characterised by slowly increasing whorls, which 
overlap each other but very little, and by a broad rectangular transverse section. 

1 O. L. Griesbach," Geology of the Central Himltlayas" Mem. Geo!. Surv. of India, XXIII., 1891. P· 7i, 72. 
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The proportion of height to width of the latter is very similar in Sibirites pretiosua 
v. 1\fojsisovics (Arktische Trias. Faunen 1. c, p. 61, Pl. X. fig. 10). 

The affinities of Sibirites Prahlada to the Siberian species are strong, 
although considerable differences, especially owing to the richer ornamentation of the 
Indian form, separate them. 'l'he ventral area is broad, flattened, and includes an 
obtuse angle with the strongly curved lateral parts. 

The rich, prominent sculpture consists of broad, straight lateral ribs, which 
i·each to the upper third of the lateral parts, where they become divided by strongly 
developed lunular tubercles. These lunular tubercles (Pl. VII. fig. 5, e.) take the 
shape of small half-moon-like shields which slope gently from their concave side, 
whilst their convex part is bordered by steep walls. The bifurcating ribs become a 
little fainter near the lunular tubercles which mark the point of bifurcation, and 
pass over the sipho:nal margin, with a strong forward curve. They meet in a median 
line of the ventral area, forming tLe half of a circle with a radius of 3mm, its con­
vexity being turned forward, whilst in Sibirites p1·etiosus and Sibirites Bichwaldi Key­
ser ling. (E. v. Mojsisovics 1, c. Taf. X. fig. 1-9, p. 59), the ribs alternately meet at an 
acute angle in the middle of the siphonal area. Near the siphona.l margin some of 
the bifurcate ribs become more prominent. In a more ad'lanced stage of growth, 
these points may be distinguished by spines or tubercles as in the two Arctic forms 
of Sibirites before mentioned. 

As the whorls overlap each other only to a very slight. extent, the involution 
takes place far outside the lunular tubercles. The point of bifurcation of the 
lateral ribs is consequently not concealed by the outer whorl. 'l'here are 15 
principal ribs on the last whorl and within the spiral line along which the lateral 
lunular tubercles are situated. 

Sutures.-Tbe very simple sutures point to the same stage of development as 
in the congeneric forms of the Arctic-Pacific province of the Trias. The siphonal 
lobe is placed nearly as deep as the principal lateral lobe and is simply divided by 
a short siphonal tubercle, without exhibiting any trace of denticulation. The 
principal lateral lobe, coinciding in its position with the lunular tubercles, appears 
slightly serrated under a magnifying glass. The siphonal saddle is distinguished 
by its considerable size. The second lateral saddle is very low and broad, and 
terminates near the umbilical suture. No auxiliary lobes. 

In my specimen nearly two-thirds of the last whorl belong to the body­
chamber. 

Locality, number ef specimens examined.-Zone of Sibirites Prahlada, Bra­
chiopod-beds at the base of the Muschelkalk in the Shalshal cliff near Rimkin 
Paiar Encamping Ground, 1, Coll. Diener. 

Genus : ISCULI1'ES, E. v. Mojsisovics. 

In the Mediterranean triassic province the genus Isculites is only known from 
strata of upper triassic (carnic1 and juvavic) age. Its occurrence in the Indian Mu­

, The terms N oric and Carnie have been u~ed in this work in the sense attributed to them by Mojsisovics in the 
2nd Volume of hie work on the" Cephalopoden der Hallstaetter Kalke, 
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schelkalk is not beyond doubt. Isculites H auerinus, Stoliczka, the only species of 
this genus from the Himalayan Trias, liad been collected by Stoliczka near Lilang 
on the Lingti River in Spiti, but no satisfactory account is given of the exact 
horizon of the deposits in which these fossils were found. The only specimen under 
my observation, one of the two type-specimens of Stoliczka from the collection of 
the Geological Survey Museum in Calcutta, may, judging from the character of its 
matrix, as well belong to the Muschelkalk as to younger strata of upper-triassic 
age. 

1. IscULITES HAUERINUS, Stoliczka. Pl. XXVII., fig. 3; Pl. XXXI, fig. 11. 

1865. Clydonites Hauerinus, Stoliczka: :Mem. Geel. Surv. of India Vol. V. Pt. I. Pl. IV. fig. ::1, 
p. 50. 

1886. lsculites Hauerinus, E. v. llfojsisovics: Arktiscbe Trias·Fannen, l\1em. de l'acad. imper. des ~ciences 
de St. Petmbourg, VII. ser. T. XXXIII. Nr. 6, p. 154. 

1893. lsculites Hauerinus, E. v. Mojsisovics: Vie Cephalopoden de1· Hallst:ctter Kalke II. p. 69. 
Dimensions. 

Diameter of the shell 29 mm. 
R eight of the last whorl 13 ,, 
Thickness ,, ,, ,, ,, 
Diameter of the umbilicus 

16 " 
7 " 

According to E. v. Moj~isovics, Isculiles subdecreacens, v. Mojsisovics, (Die 
Cephalopoden der Hallstretter Kalke, II., 1893, Pl. LXXXVII. fig. 5, 6, p. 68) 
is the nearest ally to this form among the congeneric species of the Mediterranean 
Trias, both as regards general shape and the egression of the umbilicus. The 
sub-globose shell, laterally somewhat compressed, posse:isAs greatly overlapping 
whorls. The aperture is broader than high ; its greatest thickness coincides with 
the umbilical margin. The egression of the umbilicus begins near the inner extremity 
of the last whorl and gradually increases towards its outer extremity. The thickness 
of the whorl, meanwhile, considerably decreases, so much so that in the figured speci­
men, as in Isculites subdecrescens the last whorl is thicker near its beginning than 
near its te1·mination. 1The rounded siphonal area is provided with a slight median 
groove in the inner whorls, which disappears on the body-chamber. 

The surface of the only specimen, which I had the opportunity of examining, 
is much' weathered. The thin lines of growth mentioned by Stoliczka are only 
visible near the siphonal groove. 'l'his specimen-it is the same that has been 
figured by Stoliczka (Pl. IV. fig. 3)-shows two radial furrows in the volution 
preceding the last whorl, whilst Stoliczka mentions the existence of th1·ee con­
tractions in the shell. 

Sutures.-Stoliczka's figure of the lobe-line (Pl. IV, fig. 3 b.) is taken from 
a second specimen, which unfortunately is not among the material sent from 
Calcutta and banded over to me for examination. In his notes on Jsculites 
Hauerinus, E. v. Mojsisovics expressed so~e doubts as to the correctness of 
Stoliczka's drawing (reproduced in this memoir, Pl. XXVII. fig. 3 c.). In order 
to clear up this question I tried to take off the body-chamber of the specimen 
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before me, and I succeeded in preparing the lobe-line of the last septum. A compari­
son of my figure (Pl. XXXI. fig 11 b.) with Stoliczka's drawing clearly shows that 
in the latter the sutures are not only represented in a reversed position, but that 
also their flat, wavy, non-serrated outlines, given in Stoliczka's figure, are totally 
incorrect. It was in all probability a much weathered septum, which served as 
the original for Stoliczka's illustration. 

Isculites Bauerinus, differs from all its con generic species of the M editer­
ranean Trias by the possession of two auxiliary lobes. The principallobes are strong­
ly serrated. The indentations afl:ect the marginal walls of the saddles up to their 
rounded extremities. As in Isculites subdecrescens and Isculites Heimi, v. Moj­
sisovics (l. c. Pl. LXXXVII. fig. 13, p. 67), the siphonal saddle is only serrated on 
its slope, towards the principle lateral lobe, whilst its marginal wall nearest 
the siphonal lobe remains entire. The three principal lobes and saddles are of 
nearly equal height. ' 

The present specimen is distinguished by a long body-chamber, measuring one 
and a half circuits in circumference. 

Ll>cality, number of specimens examined.-Lilang, on the Lingti River {Spiti), 
1, Coll. Geological Survey Museum in Calcutta (Stoliczka's type-specimen). 

B. AMMONEA LEIOSTRACA. 

Family: PINNA.COCERATIDLE. 

Sub-family: PTYCHITINLE. 

Genus: MEEKOCERAS, Hyatt. 

The genusMeekoceras, already very common in the lower Trias of the Himalayas, 
reaches the culminating point of its development in the Muschelkalk. Most of the 
Himalayan forms are closely allied to Mediterranean species of the group of Meeko­
ceras Reuttense, Beyrich, but exhibit partly a more highly developed, brachyphyllic 
serration of their lobe-line (Meekocems Khaniko.fi, Oppel, Meekoceras Kesava). 
One of the Himalayan species is identical with Meekoceras affine, v. Mojsisovics, 
from the Arctic-Pacific region of the Trias. 

Meekoceras Rudra and Meekoceras Gangadhara may be considered to be iso­
lated forms. The latter is distinguished by a very long, serrated umbilical lobe, 
whilst Meekooeras .Rudra shows an arch-shaped arrangeinent of its sutural ele­
ments. 

None of the Indian species of this genus possesses less than two auxiliary 
l1>bes at least. 
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1. MEEKOCERA.S KHANIKOFI, Oppel, Pl. VIII., fig. 3; Pl. IX., fig. 1, 2, 3, 9. 

1863. Ammonites Kli.anikofi, Oppel: Pa.lreontologiscbe Mittheiloogen I, p. 2i5, Pl. 76, fig. 4.. 
1865. Ammonites Kkanikofi, Stoliczka.: Memoirs G eol. Surv. of India., Vol. V, Pt. I. p. 62, 
1866. Ammonjtes Kkanikofi, Beyrich: Abhand. kgl. Akad. d. Wiss. Berlin, 1866, p. 146. 
1882. Meekoceras Khanilc.o.ft, E. v. Mojsisovics : Cephalopoden der Meditemmen Triesprovint, p. 21G. 

I. II. III. IV. V. 

(O~i:~!!!r(Pl VIII, f. 3.) (Pl. IX, f. 1.) (Pl. IX. f. 2.) (PI. IX. f. 3.) 

1Jimensio11a. 
Diameter of the shell . 68mm. 62 100 69 76 
Height of the IBst whorl 37 36 52 35 41 
Thickness,, " .. .. 21 20 27 22 21 
Diameter of the umbilicus 7 9 14 9 9 

n 

My collection contains a rich material of this Ammonite, which, together with 
Ptyckites rugifer, Oppel, may be considered to be the most important leading fossil 
of the Indian Muschelkalk. The examination of it proves, that the typical form 
(Oppel's type-specimen and Pl. VIII. fig. 3), is subject to slight variations in the 
shape of its transverse section, the width of the umbilicus and the details of the 
sculpture. But it is only right to add, that the different varieties arc con­
nected by so many intermediate gradations, that there is no reason to srparatc them 
into several specific forms. 

The typical form possesses a flat, discoidal shell, in its outlines nry similnr 
to that of Meekoeeras Reuttense, Eeyrich; a narrow, sharply rounded siphonal part, 
and a rather high, perpendicular, umbilical wall, separated from the sides by a 
rounded umbilical margin. The lateral parts slope very gradually towards tlu~ 

siphonal area, The transverse section is widest across the middle of the sides. 
The proportion of the height and width of the aperture is not constant. 

Whereas in the typical form of Meekoeeras Khanikofi the aperture is a little lower 
than in Meekoeeras Reuttense, the proportion is quite different in other specimens 
(Pl. IX. fig. 1, 3, 9). In adult individuals especially the aperture, as a rule, is very 
high, as in a later stage of growth, the height of the whorls increases proportionately 
more rapidly than their width. In the mean time the volutions, which show cgres­
sion1, leave the spiral line, as it is clearly seen in the specimen figured Pl. IX. fig. 1. 

The flanks are covered by numerous delicate falciform folds, closely situated, 
especially at an early stage of growth. These folds are always, even in very young 
specimens, less strongly developed on the lower portion of the sides, where tlH•y 
completely disappear in adult individuals. In young specimens the folds describe 
strongly curved segments with their convexity turned backwards on the upper 
portion of the flanks. They usually reach almost as far as the siphonal edg-c. In 
some specimens they are rather broad, in others thin and narrow and slightly 
elevated either near the siphonal margin or in -the middle portion of the sides. 

The number of folds in one volution differs considerably. It is IS in Oppel 's 
type-specimen, whereas in others it ranges from 14 to 20. In adult specimens the 
number of folds decreases. In the specimen Pl. IX. fig. 1, f. i. the outer volution 
hears only 14 or 15 folds. 

• See foot-uoie on page 14. 
g 
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In specimens, in which part of the shell is preserved, the surface distinctly 
shows very numerous thin lines of growth in the direction of the falciform folds. 
They are especially well marked near the umbilical margin (compare Pl. IX, 
fig. 1.). . 

Sutures.-E. v. Mojsisovics mentions Meekoceras Khanikofi among the con­
generic species distinguished by three lateral iobes, but the examination of a very 
rich material has convinced me, that it possesses only two lateral lobes. In a very 
few specimens only, the projection of the spiral of the preceding volution touches 
the inner portion of the second lateral saddle ; in most of them it affects the apex, 
in some even the outer portion of the second lateral saddle. In one specimen even, 
the position of the projection of the spiral of the preceding whorl in relation to the 
sutural line is not constant. However in none of our specimens have more than 
two lateral lobes been observed. Four auxiliary lobes and three auxiliary saddles 
follow outside the umbilical suture. 

The lobes are deeply serrated at their base. The siphonal lobe, distinguished 
by the presence of deep, clearly individualised fingers, is placed on a nearly equal 
level with the second lateral lobe. The siphonal saddle is considerably lower than 
the principal lateral saddle and of the same height as the second lateral saddle. 
The brachyphyllic indentation of the suture likewise affects the arches of the 
elongated, proportionately narrow saddles. In some specimens there is a marked 
tendency to individualise the upper portion of the saddles, which is distinctly 
separated from the narrow lower portion by some deeper incisions, surrounded by 
finger-like processes. This tendency, which likewise occurs in some of the Alpine 
Meekoceratidce as in Meekoceras maturimi, v. Mojs. (1. c. Pl. L. fig. 3. p. 219), 
especially affects the siphonal and second lateral saddles (compare PI. IX, fig. 3 b.) 
In a later stage of growth the brachyphyllic character of the sutures extends to the 
apices of the auxiliary saddles. 

In some specimens I was able to observe the presence of a deep internal lobe. 
In the specimen, figured Pl. IX. fig. 1, one of the largest in my collection, 

nearly one half of the last whorl belongs to the body-chamber. 
Variety.-The specimen, figured Pl. IX. fig. 2, distinguished by its elliptical 

shape and the occurrence of lateral tubercles in the middle portion of the sides 
near the beginning of the outer strongly developed part of the falciform folds, I 
consider provisionally as a variety. In this specimen from the Schlagintweit 
collection, the lateral tubercles first appear, the anterior end of the last whorl reach· 
ing the height of 34mm. In none of the other specimens did I observe distinctly 
marked lateral tubercles, although in some of them slight elevations in the middle 
portion of the flanks may be noticed .. 

Locality, nurnber of specimens examined.-Kuling, Spiti, 4, Coll. Schlagint­
weit (from the Palreontological State-Museum in Munich); 1, Coll. Geological 
Survey Museum in Calcutta; Muth, Spiti, 2, Coll. Geological Survey Museum in 
Calcutta; 1, Coll. Griesbach; Shangra (E. of Puling), Hundes. 2, Coll. Schlagint­
weit from the Palreontological Museum in Mun~ch (among them Oppel's type· 
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specimen); Rimkin Paiar, E. G., 11, Coll. Diener; Tsang-Tsok-La, Hop Gadh, 
Hundes, 1, Coll. Griesbach; Bambanag cliffs (Girtlii Valley), Johar, 2, Coll. Diener . 

.Remarks,-The close relations, which exist between this species and Meekoceras 
Reutlense, Beyrich (Cephalopoden der Mediterranen 'frias-provinz, Pl. IX. fig. I, 
2, 3, p. 215) have been clearly pointed out by E. v. Mojsisovics. There is indeed 
a great resemblance in general shape, involution and sculpture, although in the. 
Indian form the number of folds on one circuit is usually a little greater. A- more 
considerable difference consists in the arrangement of the sutures. Meekoceras 
Reuttense possesses three lateral lobes and only one auxiliary lobe outside the 
umbilical suture, which divides a bipartite auxiliary saddle. It also differs by its 
broader, less deeply serrated saddles. 

2. MEEKOCEBAS KESAVA, nov. sp. Pl. VIII. fig. 6. 

Dimensions. 

Diameter of the shell 
Height of the last whorl 
Thickness ,, ,, ,, ,, • 
Diameter of the umbilicus 

51mm. 

28 " 
16 " 

6 " 

This form is very closely allied to M eekoceras Kltanikofi, Oppel, but differs 
therefrom principally by its more slowly increasing whoris and a very narrow, deep 
umbilicus. A high perpendicular wall separates the latter from a sharply marked 
umbilical edge. The last volutions overlap so much, that the whole of the inner 
whorls are covered. No disjunction of the spiral line occurs. From the umbilical 
edge the flanks slope gradually in a very flat curve to the highly rounded siphonal 
part. The greatest thickness of the transverse section coincides with the lower 
portion of the sides. 

The sculpture consists of numerous, very delicate falciform folds, which are 
but slightly curved and occur to the number of 20 in the last volution. 

Sutures.-The arrangement of the lobe-line is similar to that in Meekoceras 
Khaniko.fi, but distinguished by a somewhat more highly developed brachyphyllic 
serration of the sutural elements. The tops of the high, elongated saddles are indivi­
dualised by deep fingers which intersect the marginal walls and are strongly serrated· 
There are two lateral lobes as in Meekoce1·as Khanikofi. 'l1wo auxiliary lobes and as 
many saddles are situated outside the umbilical margin. It may therefore be 
assumed that yet another auxiliary lobe and saddle may be present between the 
umbilical margin and the umbilical suture. 

Besides these, a very deep internal lobe has been observed in this specimen. The 
internal lobes of the different septa embrace each other in a funnel-shaped manner, 
as in a form of the M. Hedenstroemi-group, described by E. v. Mojsisovics.1 

The present specimen is entirely chambered. 
Locality, number of specimens examined :-Shalshal cliff, near Rimkin Paiar 

encamping ground; 1, Coll. Diener. 
1 Ueber einige arktische Trias Ammoniten des nordlichen Sibirien, Mem. de l'academie imp. des sciences de St. 

Petel'Bbourg, VII. scr. T. XXXVI. N r. 5, 1888, p. 10. 
G g 
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3. MEEKOCERAS PRo;x:rnuM, Oppel Pl. VIII., fig. 2. 

1865, .Ammonites proximus, Oppel: Pa.lCllontologische Mittheilnngen I. Pl. 83, fig. 1, p. 291. 
1882. Meekoceras proximum, E. v. Mojsisovics: Die Cepha.lopoden dcr Mediterranen Triasprovinz, p. 216. 

Dime>1sions. 
Diameter of the shell . • 
Height of the last whorl 
Thickness ,, ., ,, ,, 

Dia.meter of the umbilicus 

51 mm. 

:30 " 
12 " 

5 " 
This species, of which only one single specimen (Oppel's) is at present known 

was fully described by Oppel and E. v. Mojsisovics. As I do not possess any 
new material for comparison, I may confine myself to repeating the diagnosis given 
by these eminent authors. 

Concerning the general shape Meekoceras proximum differs from Meekoceras 
Khaniko.ft by its very high and peculiar transverse section. From the rather less 
steeply rounded siphonal part the flanks run almost parallel as far as the middle por­
tion of the sides, but diverge here with a flat convexity, so much so, that the upper 
portion of the aperture appears to be considerably narrower than the lower 
part. The egression is more strongly marked than in Meekoceras Khanikofi,, the 
umbilical suture leaving the spiral at a much earlier stage of growth. At the 
same time the steepness of the umbilical wall, sloping almost perpendicularly in 
the inner volutions, gradually diminishes as has been pointed out by Oppel. The 
sharply marked umbilical margin, however, remains unchanged and does not become 
rounded. 

As in Meekoceras Khanikofi, the flanks are covered by falciform folds, mark­
ed distinctly only in the upper portion of the sides. These folds, to the number 
of 20 in the outer volution, increase in size proportionately to the stage of growth 
and in the middle portion of the sides develop into strong lateral tubercles; the 
last whorl reaching a height of 30mm. This sort of sculpture exactly recalls the 
sculpture of the specimen, figured pl. IX. fig. 2, which I consider to be a variety 
of the typical Meekoceras Khanikofi. 

Sutures.-At a very early stnge of growth the sutures are absolutely similar 
to those of Meekoceras Khanikofi. The lobes are deeply incised, the saddles narrow 
and elongated, with brachyphyllic margins, and serrated up to their very tops, 
which alone remain entire. At a more advanced stage our specimen, which is 
totally chambered, exhibits some remarkable differences. The. anterior end of the 
last whorl reaches a height of 20mm., the saddles diminish in length but broaden 
considerably in other dimensions. Near the termination of the last whorl, the auxi· 
liary saddles especially are much bro(lder than high, no further progress in their 
serration being visible. There are only two lateral lobes, as in Meekoceras Khani• 
kofi; the vertical projection of the spiral of the foregoing volution touches the inner 
portion of the second lateral sa~dle. The last whorl having reached .the height of 
30mm, the sutural line consists of four auxiliary lobes and three auxiliary saddles, 
besides the principal lobes and saddles. In the adult stage a fourth auxiliary saddle 
seems to appear. 
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The remarkably strong deposit of organic material near the tops of the saddles 
has already been observed by E. v. Mojsisovics when describing our specimen. 

Locality, number of specimens e:camined.-Shangra (E. of Poling), Hundes, 1, 
Coll. Schlagintweit in the Palreontological Museum in Munich (Oppel's type-speci-

men). 

4. MEEKOCERAS NALIKANTA, nov. sp. Pl. IX., fig. 5, 6, 7. 

I. II. III. 
Dimemions. (Pl.IX.fig 5.) (Pl. IX, fig. 6.) (Pl. IX, fig. 7.) 

Diameter of the shell 36 mm. 39 mm, 40 mm. 

Height of the la.st whorl 17 " 
20 

" 
20 " 

Thickness,, " " " 
9 

" 
10 " 11 " 

Diameter of the umbilicus 9 7 7 " 
8 " 

Meekoceras Nalikanta is a small form, distinguished by a rather large umbi­
licus. In an early stage of growth, the whorls increase but slowly in height, but in 
later stages, however, the height of the last whorl increases more rapidly. In the 
specimen figured Pl. IX. fig. 5, f. i. the height of the aperture increases from 7 to 
17mm. in the outer volution, of which more than one-third belongs to the body. 
chamber. As the thickness of the transverse section increases much more slowly, 
this form becomes very compressed in adult specimens, whereas in adolescent ones 
it is somewhat inflated. In the specimen figured Pl. IX. fig. 5, a thickness of 4mm. 
corresponds to a height of the last whorl of 4mm., 8mm. to a height of lOmm., 
9mm. to a height of 17mm. Consequently a large full-grown specimen looks very 
different from the inner volutions. 

The involution is rather small, the inner whorls overlapping each other only 
to the extent of two-thirds of their height. 

The siphonal side is tolerably broad and rounded. The sides slope towards 
it in a very fiat curve. The distance between them is greatest in the lower portion 
near the rounded umbilical edge. It is only in the body-chamber that the latter 
is well defined, and separated from the umbilical suture by a low umbilical wall. 
In the inner volutions the sides slope towards the umbilicus with a gradually 
increasing convexity, which is not interrupted by a clearly marked umbilical 
margin. So long as the aperture does not exceed 4mm. in height, the transverse 
section of tbe inner whorls is of an almost circular outline. 

The surface of the sides is marked by S-shaped folds, of which there are about 20 
in one circuit. At an early stage of growth, these folds are only visible on the lower 
portion of the sides, where they appear as slight convexities, which are turned for­
ward. It is only in the body-chamber, that the folds also appear on the outer half 
of the sides, where their convexity is bent backwards rather more decidedly. Single 
and dichotomous folds are somewhat irregularly disposed. Frequently a faint one is 
intercalated between two stronger folds. Most of them increase in size, when ap· 
proaching the siphonal margin, although not to any great extent. 
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Sutures.-The existence of only two lateral lobes may be concluded with 
certainty from the vertical projection of the periphery of the preceding volution to 
the septa of the last whorl near their lower parts. The lobes are provided with deep 
indentations, which affect the marginal walls of the narrow, elongated saddles up 
to the lower half of their height. The upper portion of the saddles remains entire. 
The position of the siphonal saddle is quite near the sipbonal margin. The siphonal 
lobe does not reach half as high as the principal lateral lobe, which is situated very 
low. The deeply intersected, first auxiliary lobe, is followed by a bipartite auxi­
liary saddle, and a long umbilical lobe, consisting of different indentations, which in 
the last septa of the volution preceding the body-chamber divides into two distinct 
auxiliary lobes and saddles. The innermost of these auxiliary saddles is divided 
by the umbilical suture. 

Locality, number of specimens e.xamined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 2, Coll. Diener; Bambanag cliffs (Girthi valley), Johar 
1, Coll. Diener. 

5. MEEKOCERAs SRIKANTA nov. sp. Pl. VIII, fig. 81 9. 

Dirnension1. 

Dia.meter of the shell • 
Hei~ht of the last whorl 
Thickness ,, ,, ,, ,, 
Diameter of the umbilicus 

J. 
(Pl. VIII, fig. 8.) 

47 mm. 
26 " 
14 " 
6 " 

II. 
(Pl. VHI, fig. 9.) 

35 mm. 
19 " 
10 " 
5 " 

This form bears a close resemblance to Meekaceras Nalikanta, from which it 
differs by greater involution, a more steeply rounded siphonal part, and folds which 
are almost radially arranged. The latter are only well developed on the middle 
portion of the sides, and are almost straight, but near the siphonal margin they 
describe a slightly falciform curve. In one of the specimens (Pl. VIII, fig. 8) 
18 folds may be counted in the last volution, but no distinct bifurcations have 
been observed. 

In the specimen fig. 9 nearly one half of the last whorl belongs to the body­
chamber. 

Sutures.-Tbe sutural line is similar to that of Meekoceras Nalikanta. The 
saddles, however, are much broader and the principal lateral, compared to the sipho­
nal lobe, is less deeply situated. There are two lateral and two auxiliary lobes. The 
second auxiliary lobe is divided by the umbilical suture. 

Locality, number of specimens examined.-Shaishal cliff near Rimkin Paiar 
encamping ground, 2, Coll. Diener; Bambanag cliffs (Girthi valley), Johar, 1, 
Coll. Diener. 

6. lhEKOCERAS NARADA, nov. sp. Pl. VIII, fig. 7. 
Dimensions 

Dia.meter of the shell 

Height of the last whorl 
Thickness ,, ,, ,, ,, 

Diameter of the umbilicus 

51 mm. 

26 " 
12 " 

7 " 
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Like the foregoing, this species is very closely allied to Meekoceras Nalikanta, 
but differs therefrom by more slowly increasing volutions and a narrower, deeply 
sunk umbilicus. The only specimen of this form in my collection possesses an 
obliquely elliptical shape. As I have not more material at hand for comparison, 
I am unable to decide whether this is to be considered to be a constant specific 
feature, as seen in some species of the genus Gymnites, or as an accidental deform­
ity. The latter does not seem probable to me, as all the other specimens, namely 
of Meek. Khanikofl, Meek. N alikanta and Meek. Srikanta, were collected together 
with the individual in question and do not exhibit any trace of a similar deformity. 
In fact the fossils from the M uschelkalk of the Bambanag cliffs, where this specimen 
was found, are, as a rule, broken, but never deformed. 

The sides are almost flat, and are separated from the umbilical suture by a 
perpendicular wall, which increases rapidly in the outer volution, and by a very 
sharp umbilic!l.l margin. The siphonal part is steeply rounded. 

The sculpture consists of rather strong, broad folds, of which there are 20 in the 
last whorl. The folds are flexuous and describe an S-shaped curve, similar to 
those in Meekoceras Nalikanta. They are best developed near the middle part of 
the sides, and broaden out considerably in the body-chamber. 

The shell is only partially preserved, but shows numerous thin radial stria­
tions which conform to the same direction as the folds. 

In this specimen more than half of the outer volution forms part of the 
body-chamber. 

Sutures.-Similar to those of Meek. Nalikanta, but they differ by a deeper posi­
tion of the siphonal lobe, and slightly incised tops of the principal saddles. Three 
distinctly individualised, auxiliary lobes and an equal number of auxiliary saddles 
outside the umbilical suture. The second auxiliary lobe terminates in a single point 
and stands on a lower line than the first. The auxiliary saddles are quite entire. 

Locality, number of specimens examined.-Bambanag cliffs, Girthi valley 
(Johar), 1, Coll. Diener. 

7. MEEKOCERAS AFFINE, E. v. Mojsisovics. Pl. VIII, fig. 4, 5. 

1886. Meelcoceras affine.-E. v. Mojsisovic~: Arkfoche Triasfaunen. Mem. de l'academie imper. des sciences de St, 
Petersbourg ser. Vll, T. XX XIII, No. l, Pl. XI, fig. 17, p. 86. 

Dimensions. 

Dia.meter of the shell 
Height of the last whorl 
Thickness ., ,, ,, ,. 

Diameter of the umbilicus 

I. 

(Pl. VIII, fig. 4,) 

31 mm. 

16 ,, 

8•5 " 

4 " 

II. 

(Pl. VIII, fig. 5.) 

2.J. mm, 

13•5 " 

7 " 
3•5 ,, 

Both these specimens agree perfectly with Meekoceras affine from the Siberian 
Musctelkalk in shape, involution, sculpture and sutures. 
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The :flat, . discoidal shell is distinguished by its high aperture and narrow 
umbilicus. The sides are almost flat and pass gradually, but with quickly increas­
ing convexity into the well-rounded siphon.al part. The well-marked umbilical 
edge is separated from the umbilical suture by a perpendicular wall. In the larger 
of the two figured specimens, the umbilical edge becomes sharpened near the 
anterior termination of the last whorl, whilst it is obtuse in its posterior portion 
and in the inner volutions. 

The sculpture consists of numerous, slightly curved, delicate folds, which 
broaden near the siphonal part, but become obsolete before they reach the siphonal 
margin. The surface of the folds is covered by very delicate strire which run in 
the same direction. This striation is most distinctly seen in the preserved shell 
of the larger specimen (Pl. VIII, fig. 4), but is also visible in the cast. 

In the larger specimen more than half, in the smaller one third, of the last 
volution belong to the body-chamber. 

Sutures.-As has been pointed out by E. v. Mojsisovics, the lobe.line of 
Meekoceras affine is almost identical with that of Hungarites triformis, E. v. Moj­
sisovics, with the exception of the somewhat more minute incision of the auxiliary 
Jobe and of the second lateral lobe. Our specimens agree perfectly with the descrip­
tion and figure of the sutures of Hungarites tr~fo1·mis, given by E. v. Mojsisovics 
(1. c. p. 88, Pl. XI. fig. 16). The deep siphon.al lobe ends in three points and is 
situated very little higher than the principal lateral lobe. The latter is more deeply 
incised, and provided with seven points at its base. The second lateral lobe and 
the two auxiliary lobes are so faintly incised, that their serration is sometimes only 
visible by means of a magnifying glass. The second auxiliary lobe coincides 
with the umbilical margin. The saddles are rather elongated and lined by paral­
lel marginal walls, their tops only being rounded into well-curved arches. 

Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
encamping ground; 2, Coll. Diener. 

8. MEEKOCERAS NANDA, nov. sp. Pl. IX., fig. 8. 

JJimensions. 

Diameter of the shell 
Height of the last whorl 
Thickness 11 ,, ,, ,, 

Diameter of the umbilicns 

26·5 mm. 

14 " 

8 " 
6 .. 

This is the most graceful form among the Indian species of the genus Meeko­
ceras. Its shell is rather less compressed that in Meekoceras affine, v. Mojs., 
from which it is further distinguished by slower increasing whorls, a greater width 
of the aperture, and a lesser involution. The siphonal part is narrow, well rounded, 
and sharply separated from the sides. Near the siphonal margin the latter are 
almost parallel to each other, as in Meekoceras pro:ximum, Oppel, and only diverge 
near the middle portion of the shell, where they are slightly tumid. An obtuse 
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umbilical edge separates the flanks from a low but steep umbilical wall. The 
aperture reaches a height of 12 mm. and the umbilical suture shows considerable 
egression. This species differs from Meekoceras affine inasmuch as it shows a 
strongly marked tendency to disjunction of the spiral, in which respect it bears 
a close resemblance to Meekoceras proximum. 

'l'he sides exhibit a style of sculpture, which differs from that of any other 
Indian Meekoceras. They are covered with numerous rather strong folds or ribs 
which run in a straight, forward.directed line as far as the middle portion of the 
sides, and in the upper portion describe a falciform curve with its convexity turned 
backward. In the last volution about 25 ribs may be counted. Some of them 
bifurcate in the middle part of the sides, before becoming falciform, or may be 
said to divide into a stronger, principal rib and into a more faintly marked, second­
ary fold. The ribs reach their highest development nearthe point, wherethey change 
from a straight direction into a falciform curve. Here they swell out into elon­
gated lateral tubercles or rather long drawn-out prominences, when the whorls have 
reached a height of 1 2 mm. The falciform portion of the ribs is, as a rule, less 
strongly developed than their lower, straight part. The ribs extend to the siphonal 
margin. 

In the present specimen more than two-thirds of the outer volution belong 
to the body-chamber. 

Sutures.-The sutural line is almost exactly identical with that of Meekoceras 
affine, v. Mojs., and Hungarites trifo1·mis, E. v. Mojs.* 

Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
encamping ground; 1 Coll. Diener. 

ISOLA.TED FORMS. 

9. MEEKOCERAS GANGADHA.RA, nov. sp. Pl. IX., fig. 4. 

Dimensions. 
Diameter of the shell . 

Height of the last whorl 
Thickness ,, ., 
Diameter of the umbilicus 

80 mm. 
42 

19 " 
8 " 

The whorls increase so very slowly that they produce a small umbilicus, sur­
rounded by a high, perpendicular umbilical wall. In the inner volutions the um­
bilical margin forms a sharp edge, whereas in the last volution it is somewhat 
rounded, and passes more gradually into the sides whfoh are almost flat ·hut curve 
gently towards the well-rounded siphonal part. The umbilical suture shows but 
very littJe egression when the whorls have reached a height of 45 mm. 

In an early stage of growth th~ sculpture consists of flat, broad, falciform 
folds, of which 15 occur in one volution. In later stages-the whorl having 
reached a height of 30 mm-these folds bear delicate lateral prominences near the 
middle portion of the sides. 

• E. "· Mojsisovica, Arktische Triasfaunen, 1. c. p. 88, Pl. XI, fig. 16. 

H 
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The extremely thin shell, which is but partially preserved in one of my 
specimens, is covered with numerous radial lines of growth which run in the same 
direction as the falciform folds. 

Sutures.-In the figured specimen the existence of three lateral lobes has been 
proved with certainty from the vertical projection of the periphery of the last whorl 
but one, to the septa near the posterior termination of the body-chamber. 'Jhe lobes 
are deeply incised. The elongated, narrow saddles are indented up to thPir very tops 
and possess brachyphyllic margins. The broad siphonal lobe is divided by a high 
siphonal tubercle. The third lateral lobf: is followed by two auxiliary lobes, an 
equal number of s'lddles and a long, very remarkable umbilical lobe, the nu­
merous denticulations of which slope obliquely towards the umbilical suture. It 
resembles closely the similar position of the auxiliary lobes in many species of 
the TL·iassic genera Gymnites and Pinnacoceras. 

In our specimen more than two-thirds of the outer volution form part of the 
body-chamber. 

Locality, number of specimens examined.-Shalsbal cliff near Rimkin Paiar 
encamping ground; 2 Coll. Diener. 

10. MEEKOCERAS RUDRA, nov. sp. Pl. x., fig. 1. 

This species is represented by a rather fragmentary cast only, which does not 
permit of exact measurement. 

In shape and sculpture it appears to be most closely allied to iJleekoceraa 
Gangadhara. The whorls increase very slowly, and apparently show little or no 
egression. The umbilicus is deep and surrounded by a steep umbilical wall. 
The transverse section seems to increase more rapidly in thickness than in Meeko­
ceras Gangadhara. The siphonal part is narrow and steeply rounded. 

As far as the weathered surface shows, the sides exhibit very indistinct, falci­
form folds, somewhat widely separated and confined to the outer portion of the 
sides. The surface of the body-chamber, to which one half of the last whorl be­
longs, bears well developed lateral tubercles near the middle portion of the sides. 

Sutures.-The sutural line is characterised by a very peculiar, circular arran(7e· 
0 

ment of its elements, which result in a low position of the siphonal lobe and in a 
bent direction of the auxiliary lobes. As the vertical projection of the spiral of the 
preceding whorl passes near the inner margin of the second lateral saddle of the 
next volution without touching it, our species must bP, placed among the forms with 
three lateral lobes. The extremely deep siphonal lobe is situated but very little 
higher than the principal lateral, and considerably lower than the second lateral lobe. 
The very low siphonal saddle is only half as high as the principal lateral one. The 
principal and second lateral saddles are of equal height, whereas the three Jateral 
lobes are arranged in a semi-circular form. Three auxiliary lobes and an equal 
number of auxiliary saddles are outside the umbilical suture. The lobes are pro­
vided with long, finger-like indentations at their base, which affect likewise the- mar­
ginal walls of the saddles. The tops of the latter seem to be but minutely incl.5ed. 
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.Locality, number of apecimen1J examined.-Shalshal cliff near RiQlkin Paiar 
encamping ground; 1 Coll. Diener. 

Genus: GYMNITES, E. v. Mojsisovics. 

This genus is represented in the Muschelkalk of the Indian Triassic province 
by a considerable number of forms, which are more or less closely allir.d to Medi­
terranPan types. Most of them have their nearest relations in the Alpine species of 
Gymnites Humboldti v. Mojs., GymnUes incultus Beyrich, and Gymnites obliquus 
v. Mojs.-Gyrnnites acutus v. Hauer from the Upper Muschelkalk of Han Bulog in 
Bosnia, apparently isolated up to now in the Mediterranean Trias, seems to be closely 
allied to the Himalayan Gymniles Lamarlci Oppel. A vel'y interesting group, 
entirely peculiar to the Indian T.·ias, which may pet·haps justly claim a sub-generic 
rank, is constituted by Gymniles (B11ddhaites) Ramu, wliich in shape bears a re­
markable resemblance to the Alpine genus Garnites. 

1. GnINITES JoLLYA.NUs, Oppel. Pl. X., fig. 7.; Pl. XI., fig. 1.; Pl. XII., fig. 1. 

1863. Ammonites Jollyar.'!J.s, Opp"l: Paliiontologische Mittheilgn. I. Pl. 75, fig. 4, p. 271. 

18ti5. Ammonites Jullya11u8, Stuliczka: J<lemoirs Geol. Surv. of India, Vol. V, Pt. I, p. 51. 
1882. Gymnite1 Jollyanus, E. v. Mojsisovics: c~pha.lopoden der Mediterranen Tria.sprovinz, p. 235. 

Dimension11. 
Diameter of the sheU 

Hei..:ht of the la.st whorl . 
Thickness ,, ,. 
Diameter of the umbilicus 

(Pl. x. fig. 7.) 
84mm, 

89 .. 

14 " 
21 .. 

As ha~ been pointed out by E. v. Mojsisovics, among the congeneric forms of 
the European Muschelkalk, Gymnites Humboldti v. Mojsisovics1 is the nearest ally 
to this r~markable species. Like Gym.reites Humboldti the latter has narrow com­
pressed, l1igh, and rather involute whorls. The anterior end of the last whorl, how­
ever, is sWl considerably ldgher in Gymnites Jollyanus. 

The sides are very flat and slope gently towards the umbilical suture, without 
forming an umbilical edge. The siphonal part is narrow and well rounded. 11he 
voluti.:;ns increase but slowly and overlap each other to two-thirds of their height. 
'fhe umbilical area is shallow and wide. The greatest thickness of the volutions 
-coincides with the middle portion of the sides. 

Adult specimens of this form att:iin very large dimensions. A totally chamber­
ed fragment rrom Rimkin Paiar, comprising one-half of a volution, corresponds with 
a. diameter of 230 mm. and, including the body-chamber, the diameter of this in­
dividual cannot have been much less than 40 cm. 

When the whorls of this species have reached a height of 20 mm., radial ribs 
begin to appear on the lower part of the sides. They are slightly bent backwards 
and are stronger developed near the middle part of the sides, where they form flat pro-

I 1. o. Pl. LV, fig. 1.-3, P· 2ao. 
B 2 
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minences, interrupted by deep, rounded intervals. Sometimes they are so much 
shortened, that they appear only along a spiral line which divides the sides in the 
middle, formed by a chain of long drawn-out tubercles. When the whm·ls exceed 
90 mm. in height, these spiral tubercles gradually become obsolete, but their upper 
end, formerly marked by a spiral line is still present, and forms a continuous ridge. 

The body-chamber is wanting in all my specimens. 
Sutures.-In the lobe-line of adult specimens an extraordinarily rich ramifi­

cation of all sutural elements predominates. The vertical projection of the spiral 
line of the preceding volution meets the second lateral saddle close to the centre line of 
the latter, but inside of it. The siphonal lobe is somewhat shorter than the prin· 
cipal lateral lobe and is divided by a low and narrow siphonal tubercle. The sipho· 
nal saddle is lower than the principal lateral saddle and is situated at the same level 
as the second lateral saddle. It is characterised by the development of a broad, 
secondary, outer branch, which in itself i!! likewise richly ramified. The specimen 
figured Pl. X. fig. 7 has three auxiliary lobes and an equal number of auxiliary sad­
dles. In larger specimens the number of auxiliary lobes amounts to four. 'fhe 
auxiliary saddles are bipartite. 

Locality, number of spt-1cimens examined.-Kuling, Spiti, 2 Coll. Schlagintweit 
from the Palreontological Museum in Munich (among them Oppel's type-specimens); 
Muth, Spiti, 2, Coll. Stoliczka, from the Geological Museum in Calcutta; Shalshal 
cliff near Rim kin Paiar encamping ground, 5, Coll. Diener. 

Remarks.-.il.mmonites plano discus, figured by Salter (Palreontology of Niti, 
Pl. 8, fig. 5, 6), which Stoliczka (1. c. p. 52) considers to be a. young specimen of 
Gy1nnite~ Jollyanus, does probably belong to Xenodiscus or Ophiceras. 

2. GYMNITES VASA.NTA.SEN!., nov. sp. Pl. XIII., fig. 2. 

Dimensions. 
Diameter of the shell 
Height of the last whorl 
Thickness ,, ,, ,. 
Dia.meter of the umbilicus 

79 mm. 

29 " 
14 ,, 

20 " 

In its general shape and involution, this species, which is represented in my col­
lection by a medium-sized entirely c'hambered specimen, is as closely allied to Gym­
nites incultus Beyrich1 as G. Jollyanus, Oppel is to G. Humboldti v. M ojs. It differs 
therefrom, however, by its slowly increasing volutions overlapping each other only 
to the extent of one-third of their height. The siphonal part is more steeply 
rounded and its transverse section rather cardiform ; the greatest width of this 
whorl coincides with the lower third of the sides. The umbilical margin is round­
ed, and the low umbilical wall is less steeply inclined than in G. incultus. 

The surface of the inner volutions is perfectly smooth. In the outer whorl radial 
ribs appear on the sides, when the whorl reaches a height of 18 mm. They are only 

l E. von Mojsisovios, Cephalopoden der Mediterra.nen Tria.sproviuz, p. 233, Pl. LIV, fig. 1-3. 
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visible on the lower portion of the sides and are most distinctly marked near the 
umbilical margin. 

Sutures.-Similar to those of Gymnites Jollyanus, from which, however, they 
differ in some details. The shape of the principal lateral lobe furnishes a good 
characteristic of our species, as it divides near its base into two branches, which 
proceed from each side of the stem and terminate in long foliated portions, whereas 
the second lateral saddle terminates in one long branch with two equal branches 
on each side. Compared with the principal lateral lobe the second lateral lobe is 
situated considerably higher than in G. Jollyanus. The auxiliary lobes, also, are 
arranged along a more oblique line than in the latter species. Five auxiliary lobes 
in the last septa. 

'l'he vertical projection of the reriphery of the preceding whorl touches the 
second lateral saddle in the next volution. 

Locality, number of specimens exarnined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground; l Coll. Diener. 

3. GYMNITES KIRATA, nov. sp. Pl. X., :fig. 2, 3. 

1865(P) . .Jmmonites Batteni, Strachey: Palmontology of Niti, Pl. XI., fig. 2. (Provisional name without 
description of the fossil). 

1865 . .dmmonite1 Batteni, Stoliczka, ex parte: M em. Geo!. Surv. of India, Vol. V., Pt. I., Pl. V., fig. 2., p. 59. 
1867(P). Ammonites Salteri, Beyrich, e:r parte: U eber einige Cephalopoden aus dem Muschelkalk der Al­

pen, etc., Ahhandlgn. Kongl. Akad. d. Wissensch. Berlin, 1866. p. 134. 
1882. Gymnites nov. Bp. e:r. aff. G. Palmai, E. v. Mojsisovics : Cephalopoden der Mediterranen Triasprovinz, 

p. 235. 

.Dimensions. 

Greatest diameter of the shell. 
,, height of the last whorl 
,, thickness of the last whorl 

diameter of the umbilicus • 

Least height of the la.et whorl 
,, thiokneae of the last whorl 

Corresponding diameter of the shell 

" .. of the umbilicus 

I. II . 
(Pl X., fig. 2.) (Pl. X., fig. 3). 

68 mm. 2lmm. 
18•5 " 

7·5 " 
14 

" 
5 ,, 

40 .. 9 " 
16 " 

5'6 " 
11 ,, 4 " 
57 .. 16 ,, 
32 " 

6•5 ,, 

Strachey assigned the name .Ammonites Batteni to a fragment, :figured in the 
Palreontology of Niti (Pl., XI. fig. 2), which Blanford placed erroneously among the 
Jurassic Cephalopoda of the Spiti·Sbales, without mentioning it in the text of hia 
work. Later on Stoliczka retained Strachey's provisional name for a species of 
Gymnites from the Muschelkalk of Spiti on the strength of Blanford's authority, who 
believed that it agreed well with Strachey's fragment, which Blanford himself had 
found much too imperfect, and had therefore omitted noticing it in bis descriptions. 
However it had already been mentioned by Beyricb, that Stoliczka had united two 
very different forms under the name of Ammonites Batteni,-one of which Beyrich 
considered to be identical with .Ammonites inaultus from the Alpine Muschelkalk. 
E. v. Mojsisovics is of opinion that Stoliczka's variety of the A.mmonite1 Batteni 
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with narrow and thick whorls (PL V., fig. 2) bears a closer relationship to Gymnitea 
Palmai, E. v. Mojsisovics, whereas the second variety wit.h high and compressed 
whorls (Pl. VI., fig. 1), is more closely allied to the European Gymnites obliquus, v. 
Mojs. 

An examination of the material sent to Vienna from Calcutta has convinced 
me that even a third form had been identified by Stoliczka with Ammonites Batleni, 
a form which differs fro.m the two above-mentioned species by possessing radial ribs 
on the lower portion of the sides. In consPquence of the very imperfect state and 
figure of the fragment, which was provisionally named Ammonites Batteni, it is 
absolutely impossible to decide with which of the three species united by Stoliczka 
it may actually be identicnl. It only remains to introduce entirely new names 
for the latter, and to re3trict the name of Ammonites BaUeni to the fragment figured 
in the "Palreontology of Niti." 

I give the name of Gynwiles Kirala to Stoliczka's so-called variety of Ammo­

nites Batteni, with narrow but thick whorls, which according to E. v. Mojsisovics 
bas its nearest ally among tlie forms of the Alpine Muschelkalk, in Gymnites 
Palmai, v. Mojsisovics.1 

Both these species agree in the outline of their transverse section. The whorls, 
however, increase much more slowly in the Indian form, and are more evolute, 
overlapping each other only to the extent of one quarter their height. 'l'he outline 
of this species is elliptical, as in Gymniles obliquus, v. Mojs. 

Stoliczka has already laid some stress on the fact, that the elliptical shape 
common to all his specimens of G,1Jmnites Batleni could not be an accidental 
deformity, as ~t was observed in specimens coming from three different lucalities. 
E. v. Mojsisovics likewise considers the oblique, elliptical sh1pe not accidental, but 
characteristic of the species, as the specimens of the elliptically shaped Gymnites 
obliquus examined by him were imhedded in a matrix, in which the outlines of aJl 
the other fossils found with this species were perfectly normal. 'l'he same reasoning 
applies to the occurren:e of the three elliptical s_pecies which were inclutled in 
Stoliczka's Ammonites Batteni. In the Muschelkalk of the Bamuanng cliffs (Girthi 
valley) I found an ellipticaLy shaped specimen of Gymnites Sankara (the high 
compressed variety of Sto!iczka's Ammonites Bafteni), imbedded together with some 
specimens of Meekoneras Kha11ik?.fi and Meekoceras Nalikanta, which <lid not 

exhibit t;he least trac3 of deformity through pressure. It is equally rem1rkable 
that even very young forms, as for instance the specimens figured Pl. X, fig. 3, 
show the same elliptical outlines. 

The oblique elliptical shape of the shell is the consequence of periodical devi­
ations in the growth of the vol utions, occurring always in the same parts of the 
different circuits. E. v. Mojsisovics tries to explain it, by assuming that in these 
species periods of an accelerated growth regularly alternate witli periods of retard­
ation. 

1'he siphonal part is moderatPly convex. The sides slope in a gently 

1 Die Ceph .. lopoden der Mediterranen Tria•provinz, p. 234, Taf. LVIJ, fig. I, 2, Taf LVIII. 
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rounded curve towards the very wide and shallow umbilical area. They are still 
perfectly smooth; the whorl reaches a height of 18 mm. 

In neither of the specimens is the body-chamber preserved. 
Sutures.-The sutural line is less richly ramified than in Gymnites Jollyanus. 

The very narrow pointed siphonal lobe is divided by a remarkably high siphonal 
tubercle. In the siphonal saddle the development of an outer 8econdary branch 
is but faintly marked. Four very steeply inclined auxi)iary lobes outside the 
umbilical suture. The vertical projection of the outline of the preceding volution 
meets the inner margin of the deeply incised second lateral saddle in the succeed­
ing whorl. 

Lo('ality, number of specimens e:camined.-Lilang, Spiti, 2 Coll. Stoliczka, from 
the Geological Museum in Calcutta. 

4. GYMNITES SAL'l'ERI, Beyrich, Pl. XII., fig. 3. 

1867. Ammonites Salteri, Beyrfoh: Ueber Einige Cephalopoden 1111s dem M nschelkalk der Alpen, Abha.ndlgn 
Konig!. Akademie der Wi~sensch. Berlin 1866, Taf. Ill, fig. 2, p. 134. 

A fragment in the collection of the missionary Prochnow was described by 
Beyrich under this name. It consists of two chambers and belongs to a species 
of Gym1dtes with rather high whorls. The shape of the transverse section recalls 
Gymnites Kirala. 'Io a height of the whorl of 22 mm corresponds a width 
of 11 mm. On the lower portion of the sides indistinct traces of ribs are visible. 

The lobe-line, which is but partially preserved, recalls Gymnites Kirata. The 
sipbonal lobe is divided by a high siphonal tuhercle. The siphonal saddle is 
provided with an outer secondary branch, which is less strongly individualised than 
in Gymnites Jollyanus or in Gymniles Sankara. 

With this species Beyrich also identified the fragment, which was figured by 
Salter in his "Palreontology of Niti" (Pl. VI. fig. 3) and was erroneously com­
pared by this author with .t1.mmor1ites neojurensis, Quenst. or with A.. debilis, v. 
Hauer. The sutures, however, do not sufficiently agree to justify this identifica­
tion, as the lobe-line in Saltei·'s fragment, if correctly represented in the figure, 
is distinguished by a remarkably large siphonal saddle without any outer secondary 
branch. 

A more thorough comparison with Gymnites Kirata, a very close ally of this 
form, will only be possible on the ground of a richer and bet.ter preserved material. 
No:r can the que!!tion be decided whether Gymnites Salteri may be allowed to remain 
as a separate species. 

Locality, number of examine1l specimens.-Ladakh (exact locality not known}, 
1 Coll. Prochnow, from the Museumfiir Naturkunde in Berlin. 
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5. GYMNITES SANKARA, nov. sp, PL XI., fig. 2. 

1865.(P) Ammonites sp. ind. Salter : Palreontology of Niti, Pl. VI, fig. 3. p. 64.. 
1865.(P) Ammonites Batteni, Strachcy: ibid. Pl. XI, fig. 2 (provisional name without description). 
1865. Ammonites Batteni, Stoliozke., e:i; parte: Mem. Geo!. Surv. of India, Vol. V, Pt. I, Pl. V, fig. 3; Pl. VI, 

fig. 1, p. 59. 
1866. Ammonites incultus, Beyrich, e:i;parte: Ueber einige Cephalopoden aus dem Muscbelkalk der Alpen 

etc., Abhandlgn. Ki:inigl. Aka.d. d. Wissensoh. Berlin, 1866, p. 133. 
1882. Gymnites nov. 1p. ex. a.ff G. obliquua, E. v. Mojdisovice: Cepha.lopoden der Mediterranen Triasprovinz, 

p. 237. " 
Dimensions. 

Diameter of the shell 
Greatest height of the last whorl 

width of the last whorl 

14.0 mm. 

48 ·" 
20 " 

,, diameter of the umbilicus . 58 ,, 
Lea8t hei)!ht of the last whorl 3!1 ,, 

,, width of the last whorl 19 ,, 
Corresponding diameter of the shell 107 ,, 

,, of the umbilicus . 37 ,, 

Gymniles Sankara agrees with the high, compressed variety of Stoliczka's Am­
monites Batteni. Its relations to Gymnites obliquus, v. Mojs. from the Alpine Mu­
schelkalk have been clearly pointed out by E. v. Mojsisovics. The elliptical outline 
is still more prominent in the Indian species, which is likewise distinguished by 
a. highe.r and narrower whorl. The siphonal part is rounded. The sides are almost 
flat, and slope very gently towards the wide and shallow umbilicus. In none of my 
specimens have traces of ribs been observed. 

This species differs from Gymnites Kirata by considerably greater involution 
and higher whorls. There are also some differences in the arrangement of the 
sutural line, especially i~ the shape of the siphonal lobe. 

The body-chamber is wanting in my specimens. 
Sutures.-The lobe-line bears a close resemblance to the sutures of Gymnites 

incultus, Beyrich. But the siphonal saddle is larger and characterised by the de­
velopment of a broad, much ramified, outer branch, as in Gymnites Jollyanus or in 
Gymnites (Buddhaites) Rama. The siphonal lobe is but little shorter than the 
principal lateral lobe. Stoliczka's description of this species as being provided with a 
short siphonal lobe, is at variance with his figure (Mem.,Vol. V, Pl. V, fig. 3) 1 although 
this figure does not represent the relative size of the two lobes quite ·correctly . 
. -Four auxiliary lobes, which are steeper inclined, than in Gymnites incultu11. 
Especially the second of the bipartite auxiliary saddles is extensively denticulated. 

Locality, number of specimens examined.-Lilang, Spiti, 1, Kuling, Spiti, 1, 
both from Stoliczka's collection fo. the Geological Museum in Calcutta; Bambanag 
cliffs, Girthi valley, Johar, 1 Coll. Diener~ 

Remarks.-Beyrich1 identified the high, compressed variety of Stoliczka's 
.Ammonites Batteni with Gymnites incultus. 'fhis, however, does not seem justified 
considering the differences in shape of the whorls and the details of the sutural line. 

The fragment figured by Salter may belong to G. Sankara, rather than to 
G Kirata. .Jn the outline of its section and in the siphonal lobe it agrees with 
Gymnites Sankara. In Salter's drawing the outer branch of the siphonal saddle is­

• I. c. p. 1J3. 
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wanting, but in young specimens of Gymnites Sankara this is not so distinctly 
individualised as in later stages of growth. 

6. GYMNI1'ES, NOV. SP. EX. AFF. G. SANKARA, Pl. XIII., fig. 1; var. Pl. X., fig. 5. 
1865. Ammonites Bafteni Stoliczka, ez parte: Mem. Geo]. Snrv. of India, Vol. V, Pt. I, p. 59. 

Dimen•ions. 
Diameter of the shell • 
Maximum height of the last whorl. 

.. width of the last whorl. 
Diameter of the umbilicus 
Minimum height of the last whorl 

.. width of the la~t whorl • 

150 
60 
30 
50 
43 
23 

Corresponding diameter of the shell • about 100 

mm. 

.. 
,, 
,, 
,, 

,, of the nmbilicns 32 ,, 

This species is very closely allied to Gymnites Sankara, but differs therefrom 
by rather more rapidly increasing whorls, a thicker transverse section, a less steeply 
rounded siphonal rart and by the appearance of a row of lateral ribs in the lower 
portion of the sides, where the whorls reach a height of 25 mm. These very broad 
and flat ribs reach up to the midd~e part of the sides as in Gymnites ohliquus, v. 
Mojs.1 Our species bears a still nearer relationship to the latter than to Gymnites 
Sankara, but it differs in the sutures and possesses a more elliptical shape. 

Sutures.- Very much like those of Gymnites Sankara, only somewhat broader 
and a little less ramified. 

Locality, number of specimens examined.-Kuling, Spiti, 1 Coll. Stoliczka, from 
the Geological Museum in Calcutta; Shalshal cliff near Rimkin Paiar Encamping 
Ground, l Coll. Diener . 

.Remarks.-'Ibis species attains very remarkable dimensions. My specimen from 
Rimkin Paiar, which is unfortunately much injured, has a diameter of 340 mm, and 
the height of its last whorl is 147 mm. As it is entirely chambered, another three 
quarters of a volution must at least be reckoned for the body-chamber. Conse­
quently the diameter of the adult individual could scarcely have been less than 
half a metre. 

Pariety.-1 look upon a fragment from the Muschelkalk of the Utadhura in 
Johar as a variety of this species although it is distinguished by rather more rapidly 
increasing whorls, but it agrees perfectly in the details of the sutural line. The 
siphonal saddle shows a distinctly developed outer branch, where the whorl reaches 
a height of 6 mm. At the same time flat and broad radial folds ·begin to appear on 
the lower portion of the flanks. The body-chamber is wanting. The dimensions 
of this specimen, Pl. X, fig. 5, are as follows:-

Diameter of the shell 
Maximum height of the last whorl . 

,, thiokness of tLe last whorl 
Diameter of the ·umbilicus 
Minimum height of the last whorl . 

thickness of the last whorl 
Corresponding diameter of the shell 

,, ., of the umbilicus 

I Die Cephalopoden der Mediterranen Triasprovinz, p. 236, Taf. L VI. 

40 mm. 

14 " 
7•5 " 
18 .. 

10 " 
6 
27•5 .. 

11 " 

1 
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Another form, which is distinguished by smooth sides, is related to this species, 
with which it agrees in the shape of the whorls, but differs from G. Sankrira. In my 
collection it is represented by the fragment of a body-chamber only, from the 
Shalshal cliff near Rimkin Paiar Encamping Ground. 

7. GYMNITES SP. IND. EX AFF. G. HuMBOLDTI, v. Mojs., Pl. XII., fig. 2. 

This is a fragment of a Gymnites, with high compressed whorls, which seems 
to be more closely allied to a species of the Alpine Muschelkalk than any of the 
Indian forms hitherto mentioned. In this fragment the height of the transverse 
section is 46 mm, the thickness about 20 mm. In the lower portion of the sides, 
traces of radial folds may be noticed. 

The sutures seem to agree remarkably weli with those of Gymnites Humboldti 
v. Mojs.1 Especially the shape of the siphonal lobe and of the siphonal saddle are 
perfectly identical. The less rich ramification of the lateral saddles and of the but 
partly known, auxiliary saddles may be explained by the great weathering which 
this fragment bas undergone. 

Localit,r;, number of specimens exatnined.-Bambanag cliffs, Girthi valley, 
Johar; 1 Coll. Diener. 

8. GYMNITES LAMARK.I, Oppel., PL x.l fig. 6. 

1863. Ammonites Lamarki, Oppel: PaliEOntologische Mittheilungen I, Taf. 75, fig. 3, p. 274. 

1882. Gymnitea Lamarki, E. v. Mojsisovics: Die Cephalopoden der Mediterranen Triaeprovinz, p. 235. 

Dimensions. 
Diameter of the shell 
Height of the last whorl 
Thickness of the ,, ,, 
Diameter of the um bilious 

40 mm. 

17 .. 
12 " 
12 " 

This interesting form recalls in its general outlines and involution some 
species of the genus Ptychites (e.g. Ptychites Malletianus, Stoliczka); but the arrange­
ment of the sutures impart to it the character of a true Gymnites, as has already been 
noticed by E. v. Mojsisovics. 

Gymnites Lamarki has a slightly elliptical outline, slowly increasing volutions, 
which although overlapping each other considerably, leave a proportionately wide 
umbilicus. During the adolescent stage the involution is remarkably less pro­
nounced than in later stages of growth. When the whorl reaohes a height of 14 mm 
it overlaps the preceding one a] most completely. 

The sides are separated from the steep umbilical wall by a well-marked, some­
what rounded, umbilical edge. The greatest thickness of the transverse section 
coincides with the lower portion of the sides. The latter converge towards the sharp­
ened siphonal part in the shape of a pointed arch, as in Gymnites acutus, describ-

1 E. v. Mojeisovioe, Die Cephalopoden der Mediterranen Triasproviuz, Taf. L V, fig. 1, p. 235, 
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ed by F. v. Hauer from the Muschelkalk of Bosnia.1 Oppel suggested that in more· 
perfectly preserved specimens the sharpened siphonal part might be provided with 
an elevated, prominent keel. In the figured specimen however, I cannot find any 
traces of such a keel, which might justify this suggestion. 

In the anterior part of the outer volution a por~ion of the shell has been pre­
served, which shows indistinct traces of broad, fl.at folds. Similar traces may be 
observed also at different places on the cast. Part of the posterior end of the body­
chamber is preserved. 

Sutures.-The lobe-line shows the typical arrangement of the sutures peculiar 
to the genus Gyrnnites. Siphonal lobe broad, at almost as low a level as the prin­
cipal lateral lobe. Siphonal saddle exc~eds the prbcipal lateral saddle in size. 
Second lateral saddle bipartite and deeply incised. Probably four auxiliary lobes 
outside the umbilical suture. Considering the small size of thi's specimen the 
sutural line is not very complicated. 

Localit,I/, number of specimens examined.-Kuling, Spiti, 1 Coll. Schlagint· 
weit, from the Palreontological :Museum in :Munich (Oppel's type~!'pecimen). 

Remark.~.-A.mong all the congener:c species of the European Muschelkalk, only 
the above-mentioned Gymnites acutus v. Hauer from Han Bulog in Bosnia bears 
some re!'emblance to our Indian form. The sharp1med siphonal part, which is 
found in no other Gymnites, known up to now from the Alpine MuschelkaJk, the 
thick whorl, the strongly curved convexity of the sides and the proportionately 
l!eep, stairlike umbilicus, are characters common to both species. Gymnites 
Lamarki, however, is still more involute and differs also considerably in the shape 
of the sutures. 

I do not consider the sharpened siphonal part to be a character of sufficient 
importance to jm:tify the establishment of a new sub-genus for these two forms, as has 
been suggested by}\ v. Haner. In closely allied species of the genus Xenodiscus, 
which may be ocnsider.ed to be the original form of Gymnites, similar differences in 
the shape of the siphon.al part occur, witliout possessing the importance of sub· 
generic characters. 

ISOLATED FORM. 

(Sub-genus: BUDDHAITES, Diener.) 

9. GYMNITES {BUDDHAITEs) Ruu, nov. sp., Pl. XII, fig. 2; Pl. XIII., fig. 1. 2. 
1865. Ammonites flmdus Salter, ex parte: Pal:eontology of Niti, Pl. 6., fig. l, p. 61. 
1865. .A.mmonitesfloridus Stoliczka: Mem. Geol. Surv. of India, Vol. V, Pt. I, p. fl. 
1882. G9mnites nou. sp. E. v. llojsisovics: Cephalopoden der .Mediterranen Triasprovinz, p. 227. 

Dimensions. 
Diameter of the shell 
Height of the last whorl 
Thickness of the ,, 

" 

I. II. 
(Pl.'XIV, fig. 1.) (Pl. XIV, 6g. 2.) 

loo mm. 98 mm. 

90 " 56 .. 

32 " 17 .. 
Diameter of the umbilicas 9 ,, 8·5 ,, 

. 
1 Beitr~e zur Kenntniss der Cephalopoden aus der Trias von Bosnien I. Denkschr. Kais. Akademied. Wis• 

11enech. i. Wien, 1892, Bd. LLX, Taf. X, fil:l'• 6, Taf. XI, fig. 2, p. 282. 

I 2 
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This species, one of the most important leading fossils of the Himalayan 
Muschelkalk, is at an early stage of growth, just as in Gymnites Jollyanus Oppel, 
characterised by narrow, high, slowly increasing volutions and a rounded siphonal 
part. When the whorl attains a height of more than 8 mm., thA involution and 
general shape of the shell changes in a very remarkable manner. 'l'he volutions 
overlap each other to two-thirds of their height so closely, that at a diameter of 
30 mm the outer whorl covers the preceding one and the diameter of the umbilicus 
does not increase any more. Instead of a wide and shallow umbilicus, which is 
an important character in Gymnites Jollyanu,s, our species exhibits at later stages 
of growth a narrow, deep umbilicus, surrounded by a high, partially overhanging 
umbilical wall. The deep umbilicus, exposing only the innermost volutions in 
adult specimens, is separated from the flat sides by a rounded umbilical margin. 
Together with the stronger involution, the siphonal part becomes narrower and 
perfectly sharpened,-the whorl reaching a heigbt of 20 mm. This sharpening of 
the !'iphonal part to a knife-like edge persists also in later stages and exhibits a 
v~ry characteristic difference from Gymnites Jollyanus. 

In this manner Gymnites Rama actually acquires in the adult stage a great 
external similarity with Oarnites floridus Wulf. with which species it has often been 
confounded by former authors. But its sutures al ways retain the typical arrange­
ment of the Gymnites lo be-line, although the shape of the shell considerably 
approaches that of the gen us Carnites or Pinnaaoceras. The stages of development 
are also entirely different in G. Rama and Oarnites floridus, the latter passing from 
the Meekoceras-stage through the Hungarites-stage into the Oarnites-8tage. 

Gymnites Rama develops ribs of the same size as does Gymnites Jollyames. 
Only at an early stage of growth these ribs are confined to the middle portion of 
the sides ; later they gradually pass across it. They are, however, not developed 
in the shape of straight, radial prominences, but form slightly falciform elevations, 
arranged along a spiral line, which gradually passes from the middle part into the 
upper portion of the sides. In very large specimens this spiral line appears as a 
continuous ridge in the outer whorl. 

All the specimens figured in this memoir are entirely chambered. But there 
are a few fragments of body-chambers in my collection; the largest of these 
fragments shows a height of the last whorl of more than 120 mm. 

Sutures.-The arrangement of the sutural line resembles that of Gymnites 
Jollyanus Oppel, although there are differences noticeable when comparing specimens 
of equal height of whorls. The siphonal saddle is much broader, and its outer secon• 
dary branch still further individualised. In this respect the sutures approach the 
arrangement of the lobe-line in Oarnitesfloridus, in which this individualisation 
of the outer secondary branch has developed into a proper adventitious saddle. 

The inclination of the auxiliary lobes is less steep than in Gymnilf!s Jollyanufl. 
The richly ramified, second lateral saddle is provided with a broad, inner secondary 
branch. Five auxiliary lobes outside the umbilical suture. Auxiliary saddles with 
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several incisions. The vertical projection of the outline of a whorl meets the 
apex of the second lateral saddle in the succeeding volution. 

L oaality, number of specimens e.xamined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1 Coll. Griesbach; 5 Coll. Diener; Silakank-Pass, Painkandha, 
1 Coll. Griesbach; East slope of Marchauk Pass, near Barahoti Encamping 
Ground, Hundes, 1 Coll. Griesbach; Lilang, Spiti, I Coll. Stoliczka, from the 
Geological Survey Museum in Calcutta; North of Kalapani, Kali River Valley, 
Byans, 4 Coll. Griesbach. 

Remarks.-Gymnites Rama has been mistaken for Oarnites floridus Wulf. by 
Suess, Salter and Stoliczka. Beyrich1 already proved this identification to be 
erroneous and compared our species to a Gymnites described by F; v. Hauer. 
According to E. v. Mojsisovics the specimens, described by Salter as Ammonites 
floridus, belong to two different genera, Ggmnites and Hungarites. His figure: 
corresponds to a specimen of Gymnites Rama. To this form are likewise to be added 
all the ammonites, identified with Oarnites floridus by Stoliczka and Griesbach.3 

In the genus Gymnites the present species represents a distinct group, differ­
ing so considerably from the rest of the congeneric forms, that it may properly be 
considered to be the type of a special sub-genus. As sub-generic characters are to be 
mentioned the gradual changes in the shape of the umbilical area and of the siphonal 
part in proportion to the progressing growth of the individual. For this sub-genus· 
I propose the name of Buddhaites. The question whether close affinities actually do 
exist between this new sub-genus and Oarnitea, which is completely isolated in the 
fauna of the Alpine Triassic province, I must leave undecided . . 

Genus: STURIA, E. v. Mojsisovics. 

STURIA SANSOVINII, E. v. Mojsisovics. Pl. XV. 

1882. Sturia Sansovinii E. v. Mojsisovics: Die Cephalopoden der Mediterranen Triasprovinz, Ahh. k.k. 
Geol. Reicheanst. Vol. X. Taf. XLTX, fig. 5, 6, 7, Taf. L, fig. I, p. 241. 

1887. Sturia Sansovinii F. v. Hauer: Die Cephalopoden des bosnischen Mnschelkalkes von Han Bnlog 
bci Sarajevo, Denkschr. Kais. Akad. D. Wissensch. Wien. Bd. LIV, p. 46. 

1892. 8turia Sansovinii F. v. Hauer: Beitrii~e zur Kenntniss der Cephalopoden ans der Trias von Bosnien 
ibid~m Band LIX. Taf. X, fig. 7, p. 283. 

Dimensions. 

Diameter of the shell 
Height of the last whorl 
Thickness of the ,, ,, 
Dill!lleter of the umbilicus 

247 mm. 

148 " 
65 ,, 

4 " 

This species, peculiar to the zone of Oeratites trinodosus in the Alpine Muschel· 
kalk is represented in the Himalayan collection by a specimen, which perfectly and 
in every respect agrees with the description and figure given by E. v. Mojsisovics. 

1 Abhandlgn. Konig!. Akad. d. Wissensch. Berlin, 1866, p. 46. 
2 PalaJOntology of N iti, Pl. VI. fig. 1. 
3 Geology of the Central Himalayas, Mem. Geo). Snrv. of India, Vol. XXIII, 1891. 
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In the shape of its transverse section this specimen corresponds to the sub· 
lenticular form figured by that eminent author in his Pl. XLIX, fig. 5. The sides 
are rather strongly curved, the greatest thickness of the whorl still coincides with 
the lower portion of the lateral parts. A rounded umbilical margin separates the 
umbilical wall, which becomes perpendicular in the outer volutions, and encloses 
the very narrow, almost completely closed umbilicus. The siphonal side is much 
compressed and liighly rounded. 

The sculpture of the shell exhibits the typical spiral striations which are arrang­
ed in three different groups as it were. In the siphonal part and near the siphonal 
margin the striations are narrow, sharply edged and separated from each other by 
interstices of only 1 mm distance. In this section they are consequently very 
numerous, thin and arranged close to each other. ln the upper portion of the sides 
they are a little broader, fiat and but slightly prominent, separated by interstices 
of Ii to 2 mm in distance. In the lower portion of the lateral parts they are, on 
the contrary, strongly developed and elevated. There the spiral striations and the 
intervening furrows are of equal size, being about 2 mm each in width. A strong 
contrast is noticeable therefore between the very broad and stout striations near the 
umbilical margin, and the thinner, less prominent striations on the upper portion 
of the sides. In our specimen this character is not less remarkable than in E. v. 
Mojsisovics' type-specimen from the Mediterranean Trias. 

On the lower portion of the sides the furrows between some of the stout spiral 
striations are partly divided by very thin thread-like spiral lines, such as have been 
observed by F. v. Hauer in some individuals of this species from the Bosnian Mu­
schelkalk. 

The spiral striations are not confined to the shell, but are also marked on the 
surface of the cast. 

Sutures.-Are absolutely identical with the lobe-line of the species figured by 
E. v. Mojsisovics (Pl. XLIX, fig. 7), as may be seen from a comparison with our 
figure. Proportionately to the greater size of our specimen, there are seven auxi­
liary lobes, corresponding to a height of the last whorl of 105 mm (whereas there 
are six in the type-specimen of E. v. Mojsisovics, corresponding to a whorl of 60 mm). 
The bifid termination of the principal lateral lobe is a good specific character. 

Our specimen is entirely chambered. 
As I could not detect any characters in which this species differs from Sturia 

Sansovinii, I am compelled to identify it with the latter. This determination has 
been confirmed by Dr. E. v. Mojsisovics, who kindly examined my Himalayan 
specimen, and likewise thinks it to be identical with the Alpine form. 

Locality, nurnbe1• of specimens e.xamined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1 Coll. Diener. 

Genus : PTYCHITES, v. Mojsisovics. 

Among the five sections, into which the forms belonging to the genus Ptychites, 
from the Alpine Muschelkalk, may be divided. only one, the group of the P. 
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subfle:ruosi, bas not yet been discovered in the Indian Triassic province, whereas 
representatives of the P. rugiferi, megalodisci, opule11ti and fle:ruosi are abundant, 

The group of the .Ptychites rugiferi predominates, and some of its forms belong 
to the most common fossil types, as for instance, P. rugifer, Oppel. This species and 
its nearest ally, P. tibetanus, v. Mojsisovics, show close relationship to some Spitz• 
bergen forms. Another species of this group, P. cognatus, Oppel, may be com· 
pared to the European P. Stachei, v. Mojsisovics. The rest of the species belonging 
to the section of the Rugiferi are new. Among them P. JJ1angala, P . .Asura 
and P. Sukra are more closely allied to the Indian P. rugifer, than to any Medi­
terranean forms, whereas P. Goi,inda may be considered an isolated type. 

The group of the Plychites mega lodisci is represented by three species. Two 
of them, P. impletus, Oppel, and P. Sahadeva, bear some affinities to P. Pauli, v. 
Mojsisovics. The third, P. Sumitra, differs but in very subordinate details from the 
Alpine P. megalodiscus, Beyrich. 

The group of the Ptychites opulenti has three representatives in the Indian 
Trias, all allied to the Alpine species P. op11lentus, v. Mojs., and P. progressus, v. Mojs. 
Of the two forms, which must be placed in the group of the/'. flexuosi, P. coch­
leatus, Oppel, may be compared with P. Studeri, v. Hauer, whereas P. Mahendra is 
a close relation of P. flexuosus, v. Mojs., from the Mediterranean Muschelkalk. 

Besides these groups, two additional sections may be distinguished among the 
Himalayan Ptychites, which have not been discovered up to now either in the Medi­
terranean or in the Arctic-Pacific province, but must be considered as faunistic 
elements. peculiar to the Indian Trias. 

One of these groups, which I propose to call Ptychites orbilobi, has two lateral 
lobes and is distinguished by the semi-circular arrangement. of the laterally for­
ward-curved sutures, which remind me of the lobe-line in Oyclolubus, Waagen, or in 
Joannites, E. v. Mojsisovics. Ptychites Gerardi, Blanford, ought to be taken as a 
type of this group. 

The second of these groups is represented by P. Malletianus, Stoliczka, and its 
relations. The species of this section are provided with two lateral lobes and 
differ especially by their numerous low volutions, which do not overlap each other 
much, and the extraordinarily wide umbilicus. This character in which they differ 
from the typical forms of the genus Ptychites is so important, that Beyrich1 
thought himself justified in placing .Ammonites Malletiamis among the group of 
Gymnites incultus. The arrangement of the sutures, however, imparts to this 
ammonite the character of a true Ptychites and clearly establishes its generic 
position. 

Among the 18 species, which are described in the following section of this 
Memoir, 7 belong to the group of the P. rugiferi, 3 to the group of the P. mepa­
lodisci, an equal number to that of the P. opulenti, 2 to the group of the t•. 
fle:cuosi, one to the group of the P. orbilobi, 2 to the group of the P • .Malletiani. 

1 Ueber einige Cephalopoden ans dem Muschelkalkder Alpen, etc., Abhandlgn. Konigl. Akademie d. Wissensch 
Berlin, 1866, p 134. 



64 HIMALAYAN FOSSILS. 

a. Group of the PTYCH ITES RUGIFERI. 

1. PTYCHITES RUGIFER, Oppel., Pl. XXII, fig. 1, 2; Pl. XXIII, fig. 1, 2; Pl. XXIV, 
. fig._ 1, 2. 

2. PTYCHITES TJBETANUS, E. v. Mojsisovics. Pl. XXIV, fig. 3. 

1865. Ammonites rugifer, Oppel: Palaeontolog. Mitthlgn. I. Ta.f. 85, figs. 2, 3, p. 293. 
1865. Ammonite1 Studeri, v. Hauer, u parte: Die Cephalopoden del' unteren Trias der Alpen, Sitzgsber. 

Kais. Akad. d. Wissensch. Wien, Math. Nat. Clli.sse Bd. Lii., p. 629, 639. 
1865. Ammonites Gerardi, Stoliczka, e:r parte: Mem.. Geo], Snrv. of India, Vol. V, Pt. I, p. 54. 
1867. Ammonites Gerardi, Beyrich,e:r parle: Ueber einige Cephalopoden a.us dem M uschelk11lk der Alpen, etc 

Abbandlgn. Konigl. Akad. d. Wissensch. Berlin, 1866, p. 125. 
1882. Ptychites rugif-•r, E. v. Mojsisovios: Die Cephalopoden der Mediterranen Triasprorinz, Abhandl. kk. 

Geol. Reichsanst. Vol. X, p. 247. 
1886. Pt,ychitea Tibetanus, E. v, Mojsisovics, Arktische Triasf11nnen, Mem. Acad. des sdence~ de St. 

Petersbourg VII. s(fr. T. XXXIII. No. 6, Taf. XIV, fig. 5, p. 96. 

I. IV 
Dimensions. (Pl. XXI I. fig. 2)1 

Diameter of the shell 93 mm. 86mm. 
Height of the last whorl 46 

" 
40 .. 

Thickness ,, ,, 51 " 58 " 
Diameter of the umbilicus • 15 .. 12·5 .. 

Oppel's type-specimen of Ptychites rugifer is of a more globose s'iape than 
any form of the group of the P. rugijeri from the Alpine Muschelkalk. It has a 
broadly rounded siphonal area, and a rather wide umbilicus, surrounded by a steep 
umbilical wall. In young specimens this umbilical wall is, as a rule, less steeply 
inclined than in adult ones. The sharply defined, somewhat obtuse umbilical 
margin, which in later stages of growth becomes slightly rounded, marks the 
region, where the whorl attains the maximum of its thickness. In the last 
volution, 17 proportionately strong folds or ribs are noticeable. They begin 
somewhat outside the umbilical margin and are considerably broader when ap­
proaching the siphonal area, which most of them cross in the shape of fiat swellings. 
Some of them, however, are arranged asymmetrically on both sides of the siphonal 
part. 

1.'he type-specimen of Ptychites tibetanua, E. v. Mojsisovics, differs from Oppel's 
type-specimen of P. rugifer by its still more globose shape, greater thickness of the 
last whorl and a considerably larger number of radial ribs (25). But the sutural 
line agrees perfectly in the two forms. 

My examination of a very rich material bas convinced me, that the differences 
between the two forms are not very prominent. The greater number of radial ribs is 
certainly not peculiar to the typical P. tibetanus. The same remar:k applies to the 
proportions in the last whorl of P. rug~fer, which are so vadous, that even P. 
tibetanua might justly be regarded as a mere variety of extraordinary thickness. 

In the followicg list the measurements in a series of specimens are grouped 

l Oppel's type-specimen oi P. rngifer. 
2 E. v. Mojsisovics' type·speoimen of P. tibetauus. 
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together, showing the amount of variation in the dimensions of the last whorl and 
in the number of ribs:-

Diameter of the shell 

Height of the last whor! 

Thickuese of the last whorl • 

~umber of radial ribs 

IV. 
(Pl. XXIII, 

fig. 1.) 

118 mm. 

~~ }+3 
13 

v. 

76mm. 

!~ J +9 

12 

(to the last half (to the la~t half 
volution.) volution.) 

x. 
(Pl. IXIV, fig. 2.) 

7Umm. 

~}~8 
17 

r.• II. III. 
(Pl. XXII. fig. 2) 

93 mm. 

46 J 
51 + 5 

17 

VI. 
(Pl. XXIII, 

fig. 2.) 

92mm. 

:~} +8 

23 

120 mm. 

VII. 
(Pl. XXII, 

fig. 1.) 

12:-Jmm. 

59}-1 
58 
18 

61} 
63 +2 

18 

VIII. 

106 mm. 

:~J-2 
13 

(to the 18.!!t half 
volution.) 

109 mm. 
53 
56 J+a 
18 

IX. 

97 mm. 

~J-1 
::.n 

XI. XII. 
(Pl. XXIV, fig. 1.)1 

70 mm. 

(1'1. XXIV, fig. 3.)3 

86 mw. 

~} +ll rsJ + 18 

19 5 

1'his list shows clearly that the number of radial ribs is as large in P. Tibefonus 
as in forms with a still higher whorl than that in Oppel's type-specimen of p. 
rugifer. 'l'he n.umber of ribs cannot therefore be accepted as decisively characteris­
tic of one of the two forms. Concerning the proportions of their transverse 
sections, the specimens grouped in the present list, with the exception of No. XII, 
are connected by so many links, that apparently they do not contain two distinct 
species, but must all be identified with Oppel's P. rugifer. Within this species 
merely more or less globose varieties may be distinguished, as in P. flezuosus, the 
last whorl of which also varies considerably in thickness.1 

The type specimen of P. Tibetanus differs, however, in the proportion of height 
and thickness of the outer volution so remarkably from all the rest of the Rugiferi 
that for the present it may be looked upon as a distinct species. But in this case the 
term P. Tibetanus ought only to be applied to extremely globose forms, in which a 
similar abnormal proportion in height and thickness of the last whorl prevails. 

Suture.9.-The very short and narrow siphonal lobe is divided by a low siphonal 
tubercle. From the principallateral lobe the lobe-line rises obliquely to the umbili­
cal margin. The lateral and auxiliary lobes are divided at their base, each by two 
converging points. 1'he siphonal saddle is richly ornamented and provided with a dis­
tinctly individualised foliaceous branch which is situated at the upper portion of the 
saddle, near the junction with the principal lateral lobe. At the opposite side to this 

1 Oppel's type-specimen. 
2 Identified by E. v. !\fojsisovics with P. tibetanu. 
3 The type·speoimen of E. v, Moj~isovics. 
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branch corresponds a similar one, near the base of the principal lateral saddle. 
This individualisation of two foliaceous branches, on both sides of the principal 
lateral lobe, takes place, however, only in advanced stages of growth. The saddles 
are asymmetrical. The top of the second lateral saddle is deeply incised. The 
first auxiliary saddle is bipa~tite, the. second coincides with the umbilical margin, 
One more auxiliary lobe and saddle follow outside the umbilical suture. 

Locality, number of' specimens examined.-a. Ftychites rugifer.-Kuling, Spiti, 
3 Coll. Schlagintweit, from the Palreontological Museum in Munich (among 
them Oppel's type-specimen); Spiti, 2 Coll. Schlagintweit, in the Museum fur 
Naturkunde in Berlin; S. E. of Muth, Spiti, 3, Coll. Griesbach, Geological Survey 
Museum in Calcutta; Lilang, Spiti, 1, Coll. Geological Survey Museum in Calcutta; 
Shalshal cliff near Rimkin Paiar encamping ground, 18 Coll. Diener. 

f3 Ptyahites Tibetanus.-Spiti, 1 Coll. Schlagintweit, from the Palreontological 
:Museum in Munich (E. v. Mojsisovics' type-specimen). 

Remarks.-E. v. Mojsisovics has already pointed out the close relationship of 
Ptychites Tibetanus to some species of the Rugiferi group, from the Daonella-lime­
stone of Spitzbergen, especially to P. latifrons, v. Mojs., and to P. Nordenskjoeldi, 
v. Mojs. 'l'he Indian species is more closely allied to Ptyckites Nordenskjoeldi in the 
arrangement of the sutural line than to any other form of this group. In the 
Spitzbergen species1 the sutures are, howeyer, more richly ornamented, the lateral 
branches of the saddles being bordered by deep indentations, which enter so deeply, 
that only the interior-stem is left entire. Another difference is in the first auxiliary 
saddle, which is bipartite in the Indian species. 

Among the congeneric forms of the Mediterranean Muschelkalk none is 
closely allied to P. rzegifer or to P. Tibetanus, although P. e!esomus, Beyrich, bears 
some resemblance to the first in its general shape. 

3. PTYCHITES MANGALA, nov. sp., Pl. XXVII., fig. 1., 

Dimensions. 

Diameter of the sh.ill 
Height of the la~t whorl 
Thickness of the ,, ,, 
Diameter of the umbilicus 

97 mm. 
49 ,, 

• 42 ,. 

16 " 

This species is very closely allied to P. rugifer, Oppel, but differs from it in a 
less globose shape, a more shallow umbilicus, surrounded by an obliquely inclined 
wall, and in details of the sutural line. The siphonal part is considerably narrower 
than in P. rugijer and steeply rounded. The greatest thickness of the last whorl 
coincides with the rounded umbilical margin. From the latter the umbilical wall 
slopes obliquely towards the proportionately wide umbilicus, whereas in individuals 
of P. rugifer of an equal stage of growth it is almost perpendicular. 

This specimen has 21 radial folds in the last volution. They rise close outside 
the umbilical margin and disappear near the siphonal part, which remains perfectly 
smooth. · 

1 E. v. Mojsisovics, A.rktische T1iasfaunen, I. ~· Taf, XIII, fig. 3, p. 9S. 
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Suturea.-The sutural line of this species agrees generally with that of p. 
rugifer. The principal difference consists in the shape of the first auxiliary saddle, 
being entire in P. Mangala, whereas in P. rugifer it. is bipartite. . 

In the figured specimen a little more than one quarter of the last volution 
belongs to the body-chamber. 

Locality, number of specimens examined.-Spiti (locality not precisely known), 
1 Coll. Schlagintweit, from the Palreontological Museum in Munich. 

4. PTYCHITES SUKRA, nov. sp., Pl. XXVII., fig. 2. 

Dimensions. 

Die.met.er of the shell 
Height of the last whorl 
Thickne>s of the ,, ,, 
Diameter of the umbilicus • 

6i mm. 
34 
29 " 
11 " 

In this species the whorls are still more compressed than in P. Mangala. Its 
general shape and sculpture remind one somewhat of the well-known P. Stiederi, 
v. Hauer, which, however, has three lateral lobes. 

From the rounded umbilical margin, which coincides with the region of the maxi­
mum thickness, the sides slope with moderate convexity towards the highly rounded 
siphonal part. The stair-like umbilicus is surrounded by a steeply inclined umbili­
cal wall. 

There are 18 folds or ribs in the last whorl of the figured specimen; they are 
curved backwards near the siphonal margin, as in the true P. Studeri, v. Hauer.1 

They rise near the umbilical margin and become obsolete in the siphonal part, but 
some few cross it in the shape of very indistinct prominences. 

Sutures.-ln consequence of the unfavourable state of the mntrix, I have not 
succeeded in tracing the sutural line in all its details. So far as I am able to judge 
it seems to agree with the lobe-line of P. rugifer Oppel. The first auxiliary 
saddle is bipartite. 

Three quarters of the last volution belong to the body-chamber. 
Locality, number of specimens e.tamined.-Spiti (locality not known exactly) 

1 Coll. Schlagintweit, from the Palreontological Museum in Munich. 

5. PTYCHITES COGNATUS, Oppel, Pl. XVIII., fig. 5, 6. 
1863. Ammonites cognatus, Oppel : Palreontolog. Mitthlgn. I. Taf. 81, f. 3, Taf. 85, fig. 4, p. 285. 
1865 • .Ammonites Gerardi, Stoliczka ex parte : Mem. Geo!. Surv. of India, Vol. V, Pt. I, p. 5!. 
1882. Pt!Jchites cognatus, E. v. Mojsisovios : Die Cephalopoden der .Mediterranen Trie.sprovinz, Abh. k. k. 

Geo!. Reicheaust., Vol. X, p. 247. 

Dimensions. I. II. 
(Pl. XVIII, f. 5.) (Pl. XVIII, f. 6.) 

Diameter of the shell . 59 mm. 61 mm. 
Height of the last whorl 35 " 

32 
" Thickn~ss of the .. .. . 40 .. 35 
" 

Die.meter of the umbilicus • . 9 
" 

7 " 
1 E. v. MoJaisovics, Die Cephalopoden der Mediterranen Triasprovinz, Abhandlungen kk. Geo!. Reiohsanstalt. 

Vol. X, Taf. LXIIJ, fig. I, p. 260. 
J:. 2 
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PtychUes cognatus has been erroneously identified with P. Gerardi, Blanf., by 
Blanford and Stoliczka, but it is more closely allied to P. Stachei, v. Mojs.,1 as bas 
been stated by E. v. Mojsisovics. It differs from the Alpine form by its more 
gl~bose shape, the thickness of its last whorl and its narrow umbilicus, whereas 
sculpture and sutures are very similar in the two species. 

Most of the specimens, which I have examined, were more or less deformed and 
crushed, so much so, that a correct idea of the shape of the shell cannot be formed 
from the measurements alone. The slowly increasing globose volutions are thick­
est around the slightly rounded umbilical margin. A high and perpendicular 
umbilical wall separates the latter from the umbilical suture. The involution of 
the whorls takes place exactly outside the umbilical margin. The very narrow and 
deep umbilicus is one of the most remarkable features of this species and permits 
of an easy distinction from P. ru!7ifer, which for the rest bears a great external 
resemblance to P. cognatus. The siphonal area is broadly rounded. 

The numerous, straight, radial folds rise close outside the. umbilical margin 
and become obsolete, when approaching the siphonal area, which remains perfectly 
smooth. The number of radial folds in the last volution of my specimens is from 
20 to 23. 

All my specimens are entirely chambered. 
Sutures.-The vertical projection of the outline of the penultimate volution 

meets the apex of thP. second lateral saddle. 
The sutural line resembles that of P. Stackei, v. Mojs., but differs by its two 

lateral lobes which are provided with two converging points rising from their base. 
The ornamentation of the saddles does not affect the stems so deeply as in P. rugif er 
and in P. Tibetanus. The lobes are placed at an equal level. The short, narrow, 
siphonal saddle is provided with a low siphonal tubercle, The first auxiliary saddle is 
deeply incised and bipartite. The second auxiliary saddle coincides with the umbilical 
margin. 'l'wo more auxiliary lobes and an equal number of saddles follow outside 
the umbilical suture. 

Locality, riumber of spPcimens examined.-Kuling, Spiti, 4 Coll. Schlagintweit, 
from the Palreontological Museum in Munich; Spiti (locality not exactly known), 
4 Coll. Geological Survey Museum in Calcutta; Spiti and Shangra (Hundes), 2 
Coll. S<?hlagintweit, from the Museum fiir N aturkunde in Berlin. 

6. PTYOHITES AsURA, nov. sp., Pl. XXVII., fig. 5. 
1865 • ..dmmonitea ..!usseanus, Stoliczka, ex parte: Mem. Geo!. Surv. of India., Vol. V, Pt. I, p. 53. 

Dimeiesions. 

Dia.meter of the shell 
Height of the last whorl • 
Thickness of the ,, ,, 
Dia.meter of the umbilicus 

33 mm. 
16 " 
30 " 
5(?),, 

The generic relations of a globose ammonite, which Stoliczka erroneously 
identified with Ammonites Ausseanus, have been elucidated by an examination of 

1 Die Cephalopoden der Mediten-anen Tria.l!provinz, I. cit. Taf. LXll, fi~. 3, p. 247. 
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the sutures, which I succeeded in tracing out by splitting off a part of the sbelJ. 
Our specimen evidently belongs to tl1e genus Ptychites and must be regarded 
as an extremely globose representative of the Bugiferi-group. Its general sbapP 
actually recal1s Arcestes, excepting in the umbilical region, which, to judge 
from its rather fragmentary state of preservation, seems to agree with that of 
P. rugifer, Oppel. 

The shell is entirely smooth, without trace of folds or furrows. 
The last third of the outer volution belongs already to the body-chamber. 
Sutures.-Resem bling the sutures in P. rugifer at an equal stage of growth. 

But the siphonal saddle is distinguished by its abnormally small size and all the lobes 
are placed on the same level. Three auxiliary lobes outside the umbilical suture. 

Locality, number of specimens e:comined.-Lilang, Spiti, 1 Coll. Stoliczka; from 
the Geological Survey Museum in Calcutta. 

7. PTYCHITES GoVINDA, nov. sp., Pl. XXI., fig. a, b, c. 

Dim11nsions. 
Diameter of the shell . 
Height of the last whorl 
Thickness of the ,, ,, 
Diameter of the umbilicus 

l9R mm. 

92 " 

83 " 
62 " 

This beautiful species is distinguished by its rapidly increaiiing wl1orls, a 
highly rounded siphon.al part, and a wide, funnel· shaped umbilicus. The inner 
wall of the umbilicus is obliquely inclined, at an angle of about 45 degrees, as 
in P. cochleatus, Oppel. The involution takes place exactly at the umbilical margin. 
Nothing is therefore exposed of the inner volutions, except their umbilical edge, 
which is visible inside the umbilicus in the shape of a screw-like spiral line. 

The greatest thickness of the last whorl coincides with tbe umbilical margin. 
From this the .sides converge towards the narrow siphon.al part with a moderate 
convexity. In the inner volutions the umbilical margin forms a sharply marked 
obtuse edge, which becomes somewhat rounded in the last whorl. 

The sides are covered with broad, radial folds which rise outside the umbilical 
margin and become obsolete in the siphonal area. There are 22 of them on the last 
volution. 

In spite of its remarkable size the figured specimen is entirely chambered. The 
partly preserved shell is 2·5 mm. in thickness and exhibits a layer, wrinkled in tbe 
direction of the radial folds. 

Sutures.- Whereas in P. rugifer and its allies the sutural line is characterised 
by an oblique arrangement of the lobe~, rising from the principal lateral lobe, which 
is the deepest towards the umbilical margin, in P. Govinda the two lateral lobes are 
placPd at the same level and the sutural line is deepest in the first auxiliary lobe, 
which is 1·ichly serrated and enlarged at its base. Siphon.al lobe very short, termin­
ating in a deep point. The second lateral and the first auxiliary saddle are 
highly foliaceous, especially so on the stems, which are rather deeply inciised. From 
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the inner margin of the second lateral saddle rises a highly folincebus and well­
individ ualised secondary branch, as in the group of P. Malletifwus, Stoliozka. The 
second auxiliary lobe is situated at the umbilical margin. Between this and. the 
umbilical suture there is a second, branched, auxiliary saddle and two more auxi• 
liary lobes, interrupted by a short saddle. 

Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1 Coll. Diener; East Slope of Tsang-'I'sok-La, Hop gadh, 
(Hundes), 1 Coll. Griesbach, from the Geological Survey Museum in Calcutta. 

{3. Group of the PTYCHITES MEGALODISCI. 

8. (1) PTYCHITES IllPLETUS, Oppel., Pl. XVIII, fig. 4 
1865. Ammonites impletus, Oppel : Pal:eontologisohe Mitthlgn. I. Tsf. 85, fig. 5, p. 294. 
1882. Ptychiles impletus, E. v. l\lojsisovics: Die Cephalopoden der Mediterranen Trissprovinz, Abb. k.k. 

Geol, Reichsaust., Vol. X, p. 251. 

Dimenaions (of the inner volutions). 

Diameter of the shell • 
Height of the last whorl • 

Thickness of the ,, ,, 
Diameter of the umbilicus • 

47 mm. 

15 " 
30 " 
18 ,, 

Oppel's type-specimen is an entirely chambered, much crushed cast; it was 
compared by E. v. 11Iojsisovics with the European P. Pauli v. Mojs., but it is 
considerably thicker than any of the Alpine forms of this group. 

The figured fragment (Oppel's type-specimen) is of a very globose shape, the 
thickness of the last whorl being twice as great as the height. It has a proportionate­
ly wide umbilicus, by which it is easily distinguished from the Indian Pt.11ahites of 
the " Opulenti '' group, which it resembles somewhat in general shape. The inner 
wall of the umbilicus is high and steeply inclined; the umbilical margin forms 
a distinctly marked edge. The greatest thickness of the last whori coincides with 
the latter. From the umbilical margin the sides slope gently to the siphonal 
part, which is rounded into the shape of a pointed arch. The volutions overlap 

as far as the umbilical margin. 
N 0 folds or ribs have been noticed on the sides; the last whorl attains 

a height of 20 mm. 
Sutures.-The sutural line is not completely known, but seems to agree in 

general with the sutures of P. Pauli, v. Mojs.1 The siphonal lobe is short, but the 
siphonal saddle only very little less high than the principal lateral saddle. The 
second lateral saddle is bipartite and deeply incised. The second auxiliary lobe coin­
cides with the umbilical margin. The saddles and lobes are highly foliaceous and 
their lateral branches much more strongly developed than in .P. Pauli. 

Locality, numbe1· of specimens examined.-Kuling, Spiti, 1 Coll. Schlagint• 
weit, from the Palreontological Museum in Munich. 

I Cepbalopoden der Meditermnen Triasprovinz, Taf. LXII, fig. 2, p. 251. 
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9. (2) PTYClllTES SAHADEVA, nov. sp., Pl. xxv., fig. 1, 2. 

I. II. 
Dimensions. (6g. 1.) (fig. 2.) 

Diamekr of the shell 113 mm. 48mm. 

Height of the last whorl 59 21 
" 

Thickness of the 
" " 

51 ,, 35 
" Diameter of the urn bilious 21 " 10 ,, 

The young individuals of this species closely resemble Ptychites Pauli, E. Y. 

Mojsisovics,1 and P. impletus, Oppel, in general shape and involution. But whereas 
these two species are distinguished through persistence of the adolescent character 
in later stages of growth, in P. Sakadeoa the volutions become more compressed 
and higher in the adult stage. This change is clearly seen in the figured specimens, 
but it is still more remarkable in larger ones. In my largest specimen the dia­
meter of the shell is 220 mm, the outer whorl 118 mm in height and only 68 mm in 
thickness. The difference of shape in adult and in young individuals is rather 
considerable. 

In spite of the change which the proportions of the last whorl undergo, P. 
Sahadeva is more closely allied to the two above-mentioned species, than to :rny of the 
flatter discoidal forms of the group of the " Megalodisci,'' the flattening of the 
volution not being combined with a C01:J.traction of the umbilicus. 

The deep umbilicus is surrounded by a steeply inclined inner wall, sopara.ted 
from the sides by a sharp umbilical margin. The sides converge almost with. 
out convexity towards the siphonal part, which is slightly sharpened in young 
individuals, but becomes slightly rounded in later stages of growth. The involution 
takes place quite close to the umbilical margin, but in very large specimens the 
outer volution exhibits egression and apparently leaves the spiral line. 

In the specimen figured Pl. XXV, fig. 1, the last whorl shows 15 flat, straight 
folds, which pails across the siphonal part in the shape of wavy, flexuous elevations. 
In young specimens the surface of the shell is almost smooth, exhibiting faint 
grooves near the umbilical edge only, which correspcnd to the depressions between 
the different folds. These grooves gradually die out when approaching the sipho· 
nal part. 

The elliptical outline of this specimen is probably not a specific character, but 
is an accidental deformity due to crushing. All the fossils which come from this 
locaUty, · as Oeratites Kuvera, Gymnites (Buddhaites) Rama, Nautilus Grieabac/,i, 
are £Wformed and crushed in a similar manner. 

In the largest of my specimens, with a diameter of 220 mm, three fourths of 
the outer volution form part of the body-chamber. 

Sutures~-Similar to those of P. Pauli, v. Mojs., but the lateral branches of the 
saddles are further developed. The principal lateral saddle especially is provided 
with individualised and richly foliaceous secondary branches. The sipbonal saddle 
is considerably shorter than the principal lateral one. Th9 second lateral and the 

1 Cephalopoden der Mcditerra.nen Triasprovinz Abh. Geol. Reichsaust., Vol X, Taf. LXII, fig. :!, p. ::!51. 
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tint auxiliary saddles are deeply incised above, bipartite, and provided with 
narrow stemB at their base. The second auxiliary lobe is divided by the umbilical 
edge. Two bipartite auxiliary saddles follow outside the umbilical suture. Siphonal 

lobe short, with a high siphonal tubercle. 
The rest of the lobes are each divided at their base by two converging points, 

giving them a trifid termination . 
.Siphrmcle.-ln the ventral area of the specimen figured Pl. XXV, fig. 1, 

the narrow siphuncle, consisting of anastomosing fibres, is partly exposed. 
Locality, 1111mber of specimens ezamined.-North of Kalapani, Kali River Val­

. ley (llyans), 7. Coll. Griesbach (Geological Survey Museum in Calcutta). 

10. (3) PTYCRITES SuMITRA., nov. sp., Pl. XXVI • 

(Jiam•t .. r of Lhr ahell • • 
11 a•i:bt .,f thr outer whorl 
1 h1ckn,.. ,,f th11 .. 
llia1uct .. r of tho uu1t..ilicua 

• 260mm. 
142 .. 

• 80 " 
6 .. 

The prr11l'nt 11pecies, one of the largest of the "Megalodisci ''group, is very closely 
nllird to p. megalodiscus, Bcyrich,1 from which it only differs by its more broadly 
roundl'd siphonal part, by a rounded umbilical margin, and in some details of the 

11 utur:tl linr. 'fho umhilicus is narrow, funnel-shaped and surrounded by a steep 
inner wall, distinctly dPfined by a rounded umbilical margin, whereas in P. mega­
loducw the umhili<"nl margin retains a sharp edge even at later stages of growth. 
The siphonal pnrt is highly rnunded but never sharpened. 1.'he whorls are rather 
lc."8 l·ompresscd than in P. megalodisaus, the outer whorl being proportionately 
lower. ~,or the rest, the outlines and the involution of the shell agree perfectly in 
t lie two sprcil'~. 

The shell, which is but partially preserved, is smooth, exhibiting only very 
thin and indistinct lines of growth. 'rhe cast is entirely smooth. 

Tiu~ body-chamber occupies three-fourths of the last volution. The margin 
of the npnturP is partly preserved. It forms a deep lateral depression in the lower 
portion of the shell, which is followed by a flat lappet turned forward. In the 
outer portion of the shell a second slight depression marks the beginning of a 
rather nhrrow siphonal process. This process is partly broken off in this specimen. 
To this projecting ventrill process a contractioh of the shell in the siphonal part 
corre5ponds, encircling its topmost portion. '!'here is a considerable similarity 
with the mouth borders of P. eusornus, Beyr., and of P. acutus, E. v. Mojs.3 

Sufore1.-Very much like those of P. me9alodisaus, but differing in the shape 
of the saddles, which have broader and stronger stems. The siphonal saddle espe­
cially is less richly ornamented. The sipbonal lobe is at a somewhat higher level 

• E. ~yricb, l'eber einige Cephalopoden aos dem Muschelkalk der Alpen, etc., Abhaodlgo. Kg!. Akad. d. Wiss. 
llf.rlin, l8f'6. Taf. II., p. 135; E. v. Moj~ieovics, Cepbalopoden der Mediterraneo Triasprovioz Abh. GeoL Reichsau11t. 
fol. .I, Taf. LXXVII, 6jt'. I. Taf. LXXVIII, f. 1, 2, p. 253. 

• 1. ~. Taf. LXIX, LXVI, fig. 6 a. 
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than in P. megalodiscus. Siphonal tubercle large, pyramidal, and strongly serrated 
Siphonal saddle lower than the principal lateral saddle. Second lateriil and auxi -
liary saddles bipartite. Number of auxiliary lobes 5 (as in Beyrich's type-specimen 
of P. megalodiscus from Reutte), corresponding to a height of the outer whorl of 
80 mm. A comparison with the figure of the sutural line given by Beyrich, shows 
clearly the greater progress in the ornamentation of the siphonal and of the 
principal lateral saddles in the European species. 

Locality, number of specimens examined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. 

y. GROUP OF PTYCHITES MALLETIANUS. 

11. (1) P'rYCHITES MALLETIANUS STOLICZKA, Pl. XVII., fig. 1. 

1865 . .Ll.mmonites Malletirinus Stoliczka: Mem. Geol. Surv. of India. Vol. V. Pt. 1.-PI. 5, fig. 1, p. 58. 

Dime11sions. 

Diameter of the shell • 
Height of the outer whorl . 
Thickness ,, ,, ,, 
Diameter of the umbilicus 

108 mm. 
:rn 
43 .. 

43 " 

This interesting species differs from all congeneric forms hitherto known, by its 
numerous, low, slowly increasing whorls, which, however, do not overlap to any 
great extent, and by its extraordinarily wide umbilicus. The volutions overlap each 
other to the extent of a little more than one-third of their height, the greater part 
of them being therefore exposed within the umbilical area. The maximum thick­
ness of the volutions coincides with the sharp umbilical margin, from which a high 
perpendicular wall slopes down to the umbilical suture. The sides are moderately 
convex, the siphonal side is rounded. 

This specimen,-Stoliczka's type,- has 26 to 28 flatly convex folds within the 
last volution, which are arranged close to each other and rise only at some distance 
from the umbilical margin. They are radially directed and disappear, as they 
approach the siphonal margin ; they broaden out and flatten gradually, but without 
becoming fiexuous. 

The specimen is entirely chambered. 
Sutures.-'l'he sutural line is characterised by a remarkably reduced size of the 

auxiliary saddles and the development of a strongly individualised secondary branch 
rising from the inner margin of the ~econd lateral saddle. Two lateral lobes. Si­
phonal lobe short, siphonal saddle nearly as high as the second lateral s1ddle. Lobes 
and saddles richly ornamented. First auxiliary saddle very short and tripartite, like 
the second, which is considerably broader, The second auxiliary lobe coincides with 
the umbilical margin. Two auxiliary lobes outside the umbilical suture. Third 
auxiliary saddle entire. 

Locality, number of specimens e:camined.-Lilang, Spiti, 1, Coll, Stoliczka, 
Geological Survey Museum in Calcutta (Stoliczka's type-specimen). 
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Remarks.-No allied forms of P. Malletianus have hitherto been discovered. 
Like P. Gerardi it represents an isolated type peculiar to the Indian Trias. 

12. (2) PrYqJIITEs Nov. SP. IND. 

Ex. AFF. PT. MALLETIANo. (Pl. XVII., fig. 2.) 

This is a form, related to P. Malletianus Stol., which is likewise distinguished by 
low, not much overlapping volutions and a wide umbilical area. The only speci­
men available is unfortunately fragmentary. To a diameter of the shell of 54 mm 
corresponds a diameter of the umbilicus of 23 mm. The thickness of the trans­
verse section is considerably greater than in P. Malletianus. The sides pass gradual­
ly into the broadly rounded, siphonal area. A high, perpendicular, umbi1ical wall 
separates the obtusely rounded umbilical edge from the umbilical suture. 

The sculpture consists of folds or ribs, better defined than in P. Malletianus. 
There are nine of them on the outer volution and they rise close to the umbilical 
margin. Approaching the siphonal margin, they become less prominent but broaden 
out gradually. They do not completely disappear in passing across the sipbonal area. 

As this entirely cbam bered specimen is much deformed, I have not been able 
to take exact measurements. As to its dimensions I must therefore refer to the 

figure. 
Sutures.-Similar to those of P. Malletianus, but the inner secondary branch of 

the second lateral saddle is still more strongly developed. Only one auxiliary lobe 
outside the umbilical margin. The latter coincides with the short but richly orna­
mented first auxiliary saddle. The second deeply incised auxiliary saddle is higher 
than the first one. Three auxiliary lobes between the umbilical margin and the 
umbilical suture. 

Locality, number of specimens examined.-North of Padam, Spiti, 1, Coll. Geo­
logical Survey Museum in Cal~utta. 

s. GROUP OF THE PTY CRITES ORBILOBI. 

13. (1) PTYCHITES GERARDI BLANFORD Pl. XVIII. fig. 1, 2, 3; Pl. xxv., fig. 3. 

1863 . .Ammonites Gerardi, Blanford: Journal Asiatic Soc. of Bengal, XXII. p. 132, Pl. II. fig. 6. 
1865(P) . .A.mmonites Gaytani Salter: Palreontology of Niti, Pl. 7, Jig. 7, 8, p. 65. 
1865 . .Ammonites Gsrardi, Stoliczka.. ex p11rte: Mem. Geo!. Snrv. of India, Vol. V. Pt. I. p. 54. 
1882. Pt.!Jchites Ge1'ardi, E. v. Mojsisovios : Die Cephalopoden der Mediterranen Triasprovinz, Abh. 

Geo!. Reichsanst. Vol. X. p. 247. 

Dimensions. 

Die.meter of the shell 
Height of the outer whorl 
Thickness ,, ,, ,, ,, 
Diameter of the nmbilicue 

I. II. III. 
(Pl. XVIII. f. I.) (Pl. XVIII. f. 2.) (Pl. XVIII. f. 3.)1 

67mm 
36 ,, 

32 " 
8 " 

66 mm. 
30 " 81 " 7 " 

51 mm. 
26·5 ,, 

28 " 8 " 

k,k. 

This often-mentioned species has been repeatedly confounded with several 

1 Blanford'e type specimen. 
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other forms of the" Rugiferi "group, which occur in the same horizon, nlthough 
Blanford has already given a sufficiently good description of his type-specimen 
and has clearly pointed out the peculiar shape of the-rather badly figured-sutural 
line. Oppel is therefore perfectly right in not identifying a single form among 
the Ptychitidce, collected by the brothers Schlagintweit with the true Ptychites 
Gerardi, and E. v. Mojsisovics justly remarks in opposition to .Beyrich1 "that 
among the rich material of Indian triassic ammoniteR in the Schlagint~eit 

collection not one single specimen is met with, which .agrees with the description 
and figure of Plychite.Y Gerardi, 11lanford." As I have sufficient material of tl1is 
species at band, partly from Stoliczka's, partly from my own collections, besides 
Blanford's type-sp~cimen, its diagnosis presents no difficulty. 

The typical form of Ptychites Gerardi is distinguished by an almost trian­
gular shape of the section of its outer whorl; the sides slope from the umbili~al 

margin, where they are most distant, towards the narrow but rounded siphonal 
area, with tolerably even convexity. Young individuals are of a more glohosc 
shape and provided with a broadly rounded siphonal part (Pl. XXV. fig. 3). 'rl1c 
higher the form grows in later stages, the more sharpened becomes the siphonal 
part and the more characteristically appears the peculiar shnpe of the scetion 
of the outer whorl, recalling some Ptychites of the '' MegrzlodiHCi "-group, 
which Blanford justly designates as "trigona.'' Tha cleal'ly defined umbilical 
margin is but slightly rounded. The umbilical wall is steep. The width of the 
urn bilicus varies considerably. In one of my specimens from Rimkin Paiar the 
diameter of the umbilicus is 14 mm, corresponding to a diameter of the shell of 
68mm. In another specimen from the same locality the diametm· of the shell is 
80 mm the diameter of the umbilicus only 10 mm. The involution does not take place 
exactly at the umbilical margin, but parts of the inner volutions are exposed in the 
stair-like umbilicus, recalling P. Studeri v. Hauer. 

At an early stage of growth the shell is perfectly smooth. When the outer whorl 
reaches a height of 25 mm, very flat, radial folds a1·e noticed, covered with numerous 
thin and delicate striations, corresponding to growth-lines. 'l'hey rise outside the 
umbilical margin and broaden out considerably towards the siphonal part. In the 
specimen figured Pl. XVIII. fig. 1, nine to ten of these radial folds mn.y be counted 
in the last half volution. The sculpture is always much more delicate than in P. 
cognatus or in P. rugifer, which have sometimes been mistaken for this species. 

Sutures.-Differ from all the rest of tbe congenal'ic species hitherto known 
by their semi-circular arrangement, their convexity being laterally curved forward. 
The vertical projection of the outline of the penultimate volution meets the inner 
margin of the second lateral saddle. Consequently P. Gerardi must be placed 
among the forms with two lateral lobes. The siphonal lobe is very short and nar­
row and provided with a high siphonal tubercle. The lateral lobes end with 
elongated terminal points with lateral digitations symmetrically arranged on each 
side. The second lateral and the first auxiliary saddles are of nearly equal size and 

1 .dbhandlgn. Koenig). Akadernie d. Wissensch. Berlin. 1866, p. 125. 
L 2 
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provided with two terminal lateral branches. Four auxiliary lobes outside the 
umbilical suture. The second and third auxiliary saddles are also bipartite. A 
fourth auxiliary saddle is divided by the umbilical suture, when the outer whorl 
reaches a height of 20 mm. 

Locality, number of specimens examined.-Spiti Valley, 3, coll. Asiatic 
Society of Be~gal (among them Blanford's type-specimen); Shafahal Cli!f near 
Rimkin Paiar Encamping Ground, 4, coll. Diener; Bambanag Cliffs, Girthi Valley, 
Johar, 1, coll. Diener. 

Rernarks.-In a later memoir Blanford erroneously identified P. Gerardi with 
P. cognatus Oppel, 1 a view which was accepted by Stoliczka, P. cognatlls 
belongs, however, to the group of P. Stachei, v. Mojs., as was pointed out by 
E. v. Mojsisovics, and may be easily distinguished from this species by its broadly 
rounded siphonal part and the absolutely different arrMgement of the lobit·hne. 
Beyrich went still further in uniting not only all the different species of Himalayan 
Ptychitea, established by Oppel, but even some forms from the European Mu­
scbelk~lk in one single species, which be called Ammonites Germ·di. 

The two :lmmonites figured by Salter 2 as ..Ammonites Gautani are probably 
young specimens of P. Gerardi, judging from the arrangement and shape of their 
sutures. 

No allied form of P. Gerardi has hitherto been discovered, neither araong the 
Mediterranean, nor among the Indian congeneric species. 

e. Group of the PTYCHITES OPULENT!. 

14. (1) PTYCHITES EVEREST!, Oppel. Pl. XIX. fig. 1; Pl. XX., fig. 1, 6. 

1863. Ammonites Everesti, Oppel : Pe.lreontolog. Mitthlgn. I. Taf. 81. fig. l, 2, p. 284. 
1865. Ammonites Everesti, v. Hauer : Die Cephalopoden der unteren Trias der Alpen. Sitzgsber. Kais. Akad. 

d. Wissensch. Wien, Math. Nat. CL Lii. Bd. p. 639. 
1867. Ammonites Gerardi, Beyrich, ex parte : Ueber einige Cephalopoden aus dem M uschelkalk der Al pen, etc, 

Abhandlgn. Koenigl. Aka.d. d. Wiss. Berlin 1866. p. 126. 
1882. Pt;ljcliites Jioeresti, E. v. Mojsisvics: Cephalopoden der Mediterranen Triasprovinz, Abh. k.k. Geol. 

Reichsanst. Vol. X. p. 260. 

I. II. 
Dimensions. (Pl. XIX. f. 1) (Pl. XX. f. 2). 

Diameter of the shell 168 mm. 63 ium. 
Height. of the outer whorl 75 " 

32 
" 

Thickness 
" " " " 85 ,, 41 

" 
Diameter of the umbilicus 37 " 12 

" 
This form is closely allied to the European representatives of the·" Opulenti " 

group from the Alpine M uschelkalk, but differs in the sculpture of its shell and the 
acutely rounded siphonal part. 

1 Oppel's type·spccimen. 2 Palreontology of Niti, p. 106. 3 Ibid. Pl. 7, fig. 7, s. 
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The section of· the outer whorl is almost triangular, similar to that of P. 
Gerardi, but the latter has considerably higher and more compressed whorls. The 
maximum thickness of the whorls coincides with the umbilical margin, from which 
the slightly convex sides converge towards the acutely rounded siphonal part, which 
in young individuals is sometimes even sharpened. In P. Geral'di, as I have 
mentioned before, just the opposite development takes place, the siphonal part 
being rounded at an early stage of growth, but becoming sharper in adult 
individuals. 

The deep umbilicus is bordered by a steep inner wall. The steepness 
increases in proportion to the stage of growth. In very large specimens (Pl. XIX. 
fig. l} the umbilical wall is quite perpendicular in the last whorl, whereas it is 
steeply inclined in the inner volutions. The involution takes place exactly at the 
umbilical margin, the inner volutions being only defined inside the umbilicus by a 
screw-shaped, spiral line. In young specimens the umbilical margin is, as a rule, 
more definitely rounded than at later stages of growth. In large specimens it is 
always sharper although never edged. 

F. v. Hauer describes the sculpture of the shell as consisting of radial grooves 
or furrows, which rising close outside the umbilical margin are indeed a much 
more characteristic element of its sculpture than the interstices between them. 
But even the latter are more or less of the shape of folds or ribs, and more so, than 
in any of the Ptychites of the "Opulenli "-group from the Alpine Muschelkalk. In 
Oppel's type-specimen the number of folds, in the last volution, is 11, whereas 
it is 14 in the specimen from Rimkin Paiar, figured in Pl. XIX., corresponding 
to a diameter of the shell of 168 mm. The broad, deep grooves disappear near the 
siphonal part, differing in this respect from the European P. opulentus, v, Mojs. 1 

and P. progressus, v. Mojs.,2 in which they pass across the siphonal part. The 
intervals between the grooves, corre~ponding to folds, are proportionately narrower 
near the umbilical margin, but broaden out considerably towards the siphonal 
margin. 

The shell, as far as preserved, is covered with numerous wrinkly striations, 
which, though somewhat wavy, run generally parallel to the folds. 

Sutures.-In P. Evm·esti the peculiar shape and arrangement of the sutures 
in the group of the P. opulenti is well exemplified. The principal lateral lobe 
is divided at its base by a large central point, causing it to terminate in two equal­
sized digitations. The remaining lobes end in single terminal, with corresponding 
lateral, digitations, being each divided at their base by two large, converging points. 
The tops of the saddles are bipartite, the ss.ddles themselves being sha'ped 
symmetrically. 

From the sutures of P. progressus, which E. v. Mojsisovics believes to be 
most clo~ely allied to our form among all the species of the Mediterranean 
Muschelkalk, the lobe-line of P. Eoeresti differs especially by a higher siphonal 

1 Abh. k.k. Geol. Reichsanst. PI. LXXIII, fig. I, 2, 3, 4, p. 259. 
2 I. o. pl. LXVII, fig. 4, 6, p. 259. 
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saddle. The siphonal lobe is very short and narrow. The vertical projection of the 
outline of the penultimate whorl meets the third lateral lobe in the outer 
volution. Third lateral saddle bipartite, and terminates in two symmetrical 
branches. One auxiliary lobe and saddle outside the umbilical margin. 

Locality, number of specimens examined.-Shangra, E. of Poling, Hundes, 2, 
Coll. Schlagintweit, from the Palreontological Museum in Munich (among them 
Oppel's type-specimen) ; Shalshal cliff near Rimkin Paiar Encamping Ground, 
1, Coll. Diener; Spiti, 1, Coll. Schlagintweit from the Palreontological Museum in 
Munich. 

15. (2) PTYCHITEs VrnURA. nov. sp. Pl. XX., fig. 2, 3, 4, 5. 
1882. Ptyckites nJll. sp. ex a.ff. Pt. Everesti, E. v. Mojsisovics: Die Cephalopoden der Mediterranen Trias­

provinz, Abh. k.k. Geol. Reichsanst. Vol. X. p. 260. 

Dimensions. 

Diameter of the shell , 
Height of the outer whorl 

Thickness ,, ,, ,, 

Diameter of the umbilious • 

I. II. 
(Pl. XX. f. 4.) (Pl. XX. f. 3.) 

50 mm. 66 mm. 

25 " 34 " 

26 " 31 " 
10 ,, 11 " 

Mojsisovics compared this species with P. opulentus v. l\fojs. from the Muschel­
kalk of the Schreyer Alpe, but it differs therefrom chiefly by its more compress­
ed whorls and its remarkable sculpture. The difference in the proportions of the 
last whorl is already noticeable at early stages of growth. Whereas in P. 
opulentus height and thickness of the last whorl become equal when the volution 
reaches a height of 34 mm ; there are specimens among my material of this 
species, in which the volutions become higher than thick, even when the height of 
the last whorl reaches 20 mm only (Pl. XX. fig. 5). The specimen figured Pl. XX. 
fig. 4, is distinguished by a proportionately thick transverse section, but yet it 
is still more compressed, than individuals of P. opulentus with an equal height of 
the last whorl. 

The wide and funnel-shaped umbilicus is surrounded by an obliquely inclined 
inner wall, which is separated from the sides by a rounded umbilical margin. 

'l'he sculpture consists of numerous, straight ribs which pass across the 
siphonal part. Stronger alternate with weaker folds, but not in a regular series. 

Sutures.-Agree almost entirely with those of P. opulerdus, the saddles being 
only very little broader. Nm· do the lateral branches cut so deeply into the stems. 
Siphonal saddle very short and bulky. Third lateral saddle bipartite. The first 
auxiliary saddle coincides with the umbilical margin. 

Locality, number of specimens examined.-Spiti, I, Shangra, Hundes, 7; all 
from the coll. Schlagintweit in the Palreontological Museum in :Munich. 

16. (3) PTYCHITES DRONA nov. sp. Pl. XVI., fig 3. 
Dimensions 

Diameter of the shell 
Height of the last whorl 
Thickness ,, ., ,, 

Diameter of the umbilicus • 

65 mm. 
33 ,, 
35 .. 

15 " 
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Ptychites Drona differs from the two other Indian species of this group hy its 
globose shape and the broad rounded siphonal area. The outlines of the shell and 
the proportions of the last whorl recall P. rugifer, Oppel, but our form possesses 
three lateral lobes and its sutures arecha1·acterised by an arrangement peculiar to the 
group of the P. opulenti. 

The umbilical margin is rather rounded, but sharply defined; umbilicus com­
paratively wide a!'.ld umbilical walls high and steep. The involution takes place 
close to the umbilical margin ; the inner volutions are exposed inside the umbilicus 
in the shape of a very narrow spiral band. 

The surface of the shell is covered with numerous, delicate folds, which cross 
the sides and the siphonal part in the shape of rings. 'rhere are 22 of them in the 
last whorl. 

Sutures.-The sutural line recalls the chanct.ers peculiar to the group of the 
P. opulenti. The siphonal s~ddle is even shorter than in P. progressus, v. l\Iojs. 
Both the second and the third lateral sadclles end in two terminal branches, which, 
however, are not very strongly individualised. One auxiliary lobe outside the umbi­
lical margin. The latter divides the first auxiliary saddle, when the last whorl 
reaches a height of 20mm. Two auxiliary lobes and an equal number of simple 
auxiliary saddles outside the umbilical suture. 

Locality, number of specimens ezamined.-Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, coll. Diener. 

'· Group of the PTYCBITES FLEXUOSI. 

17. (1) PTYCHITES CocHLEATUS, Oppel PL. XVII., fig. 3. 
1865. Ammonites cochleatus, Oppel : Palaeontologieche Mittheilgn. I Taf. 85, fig. l, p. 294. 

1865 . .tl.mmonites Studeri, v. Ha11er, ex parte: Die Cephalopoden tler unteren Trias der Alpea, SitzgRber. 
Kais. Akad. d. Wiss. Wien Lil. Ed. I. Abth. p. 629. 

1867 • .t!mmonites Gerardi, Beyrich, ex parte: Ueber einige Cepha.lopoden aus dem Muschelkalk der Al pen 
etc. Abhandlgn. Koenig!. Akad. d. Wiss. Berlin 1866, p. 127. 

1882. Ptyc~ites cochleatus, E. v. MojMisovics.: Die Cephalopoden der !'dediterranen Tri~rovinz Abh. k.k. 
Geo!. Reichsanst. Vol. X. p. 261. 

Dimesions. 

Dia.meter of the shell • 
Height of the la.st whorl 
Thickness ,, ,, ., 
Diameter of the umbilicus 

85 mm. 

46 " 
38 " 
15 ,, 

The group of Ptychites flezuosi is represented in the Indian M uschelkalk by a 
form, which is closely allied to P. Studeri, v. Hauer, from the Binodosus-beds of 
the Mediterranean Triassic province. It has already been mentioned by E. v. 
Mojsisovics, that the Indian form differs in having thicker volutions and in the 
shape of its umbilicus. The latter is much wider than in P. Studeri, is funnel­
shaped and surrounded by a high, obliquely inclined inner wall. The involution 
takes place quite close to the umbilical margin, and the umbilical walls of tl10 inner 
volutions are arranged in one and the same plane. Inside the umbilicus the 
inner volutions are therefore only visible as-~ spiral line. The maximum thickness 
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of the whorls coincides with the umbilical margin. From this the slightly convex 
sides slope gently towards the rounded siphonal part. 

The sculpture consists of radial folds, of which there are 18 to 20 on the last 
volution (whereas there are 22 to 24 in P. Studeri). In none of my spec~mens have 
I noticed a backward curved convexity in these folds near the siphonal margin,. 
as is the case in P. Studeri, In both species, however, broad folds reach close to 
the umbilical margin, whilst less prominent, secondary ribs occur between them. 
None of the folds actually reach the umbilical margin proper. They also d.ie out 
near the siphonal part, which remains perfectly smooth. 

All my specimens are entirely chambered. 
Sutures.-The vertical projection of t.he outline of the penultimate whorl meets 

the outer margin of the third lateral saddle in the outer whorl. Shape and arrange­
ment of the sutural line almost agree with those in P. Studeri. Siphoial lobe very 
short and small, provided with a high siphonal tubercle. The principal lateral lobe 
is divided at its base into two symmetrical digitations by a larger point, as in 
P. Studeri. 'fhe following lobes end in a single terminal digitatio!l, bordered 
symmetrically by lateral branches on each side. When the outer whorl reaches a 
height of 27mm the second auxiliary lobe coincides with th~ umbilical margin. 
Three auxiliary lobes and an equal number of bipartite auxiliary saddles .04tside 
the umbilical suture. The small narrow sipbonal saddle is situated on the siphonal 
part. 

Siphuncle.-In my two specimens from Rimkin Paiar I have been able to 
observe the narrow, horny siphuncle, provided only with single longitudinal fibres. 
Its structure agrees with the description given by E. v. Mojsisovics of the siphuncle 
of his species P. Nordenskjoeldi. 1 

Locality, number of specimens examined.-Kuling, Spiti, 1, coll. Schlagin t­
weit, from the Palreontological Museum in Munich (Oppel's type-specimen) ; 
Shalshal cliff near Rimkin Paiar Encamping Ground, 2, coll. Diener; WPst slope of 
the Silakank Pass (Painkandha), 1, coll. Griesbach, Geological Museum jn 
Calcutta. 

18. {2) PTYCHITES MAHENDRA nov. sp. Pl. XVI., fig. l, 2. 
1865. Ammonites Seuderi, Stoliczka: Mem. Geo!. Surv. of India, Vol. V, Pt. I, p. 55. 

Dimensions. (Fig. 1.) 

Diameter of the shell 107 mm. 
Height of the outer whorl 58 ,, 
Thickness ., ,, ,, 30 ., 
Diameter of the umbilicus 10·5 ,. 
Diameter of the umbilicus of the cast 12 ,, 

This species, which according to the number of its lateral lobes belongs to the 
'Flexuosi"-group, recalls in its general &hape and involution P. ftexuosus, E. v. 
Mojs.,2 from the Mediterranean Muschelkalk. 

P. Mahendra has a flat, discoidal shell, a narrow, highly roundedsiphonal part, 
1 Neues Jabrb. f. ~liner.1885, VoL II. p.151. 
3 Abh. k.k. Geo!. Reichsanst. Vol. X, Pl. LXllI, fig. 2·8; Pl. LXIV, fig. 1, 2,3; Pl. LXVI, fig. 2, 3, p. 261. 
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and a funnel-shaped umbilicus, surrounded by an obliquely inclined inner wall. 
The umbilicus is narrower than in P. cochleatus, Oppel. The involution does not take 
place exactly at the umbilical margin. The inner volutions are exposed inside the 
umbilicus in the shape of na.rrow spiral bands, as in P. Studeri. 

The transverse section of the two specimens of P, Mahendra resembles that of 
the flat, compressed variety of P. flexuosus, v. Mojs. The greatest thickness of the 
outer whorl about coincides with the middle portion of the sides. From this region 
the sides slope with a gentle convexity towards the siphonal part and to the somewhat 
rounded, though well-defined, umbilical margin. 

The last volution possesses about 15 broad and flat ribs which rise exactly out­
side the umbilical margin and run in a straight and almost radial direction as far as 
the middle portion of the lateral parts. In the outer portion of the sides they are 
bent into a more or less strongly marked falciform curve with its convexity turned 
backwards, as in P. fiexuosus. In the specimen from Muth (fig. 1) this flexuous 
curve of the folds in the upper portion of the sides corresponds with a height of the 
outer whorl of only 25 mm. On the inner V<Jlutions of my specimen from Rimkin 
Paiar with an equal height of the outer whorl, are perfectly straight ribs. It is only 
in the last volution that a slight falciform curve of the folds in the out.er portion 
of the s~des may be observed. 

The rather well preserved shell is covered by numerous thin radial striations 
parallel to the direction of the folds; they are wrinkly and somewhat wavy, as in 
P. flercuosus. The growth-lines are bent forward obliquely on the inner wall of the 
umbilicus. 

Sutures.-The vertical projection of the outline of the penultimate whorl meets 
the apex of the third lateral saddle on the outer whorl. The sutures of P. Mahendra 
differ from the lobe-line of P. flexuoszu1 by more elongated and slender saddles 
and by the remarkable. size of the siphonal saddle, which surpasses the seco.qd 
lateral saddle in height. The siphonal lobe is short and provided with a high pyra­
midal, denticulated siphonal tubercle. Five auxiliary lobes. Third auxiliary saddle 
bipartite. 

Locality, number of specimens examined.-Muth, Spiti, 1, Coll. Geol. Survey 
Museum in Calcutta (Stoliczka's type-specimen); Shalshal Cliff near Rimkin 
Paiar Encamping Ground, I, Coll. Diener. 

Family: A.ROESTI D.iE. 

Sub.family: LOBITIN.iE. 

Genus: LOBI'fES. E. v. Mojsisovics. 

The presence in the Muschelkalk of the Himalayas of the genus Lobites v. 
Mojs. appears as doubtful as that of the genus Isc1.1lites v. Mojs. The only hitherto 
known specimen of Lobites Oldkamianus, Stol., which represents this genus in the 
Indian Triassic province, has been collected in a dark limestone of unknown age at 

Ji( 
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Lilang on the Lingti River in Spiti. To judge from the matrix of the fossil I am 
rather disposed to refer it to upper triassic beds, than to Muschelkalk. Nor has the 
genus Lobites been met with in the Mediterranean Triassic province in lower horizons 
than in the Wengen beds of southern 'l'yrol, where it forms part of the Norian stage. 

LoBITES 0LDHAMIANUS Stoliczka. Pl. XXVII., fig. 4. 

1865. Olydonifes Oldliamianus Stoliczka: Mem. Geol. Surv. of India, Vol., Pt, I. p. 60; Pl. IV. fig. 4. 
1873. Lobites Oldhamianus, E. v. Mojsisovics: Das Gebirge um He.Jlstatt I. Tb., Abhandlgn. K. K. Geolog. 

Reichs·Anstalt, Bd. VI, p. 156. 

1892. Lobites Oldhamianus E. v. l\Jojsisovics: Vorliiufige Bemerkungen iiber die Cephalopoden·Fe.unen der 
Himalaya. Trias; Sitzgsber. Kais. Aka.d. d. Wids., Wien Bd. CI., I. Abthlg. p. 376. 

Dimensions. 

Diameter of the she 11 • 
Height of the outer whorl 
Thickness ,, ,, ., ,, 
Diameter of the umbilicus 

27 mm. 
13 .. 
20 " 
3 " 

This specimen consists of a cast which unfortunately is entirely chambered. 
In the absence of the body-chamber a satisfactory diagnosis of the specie~ is therefore 
impossible, and it is an open question, to which of the Mediterranean groups 
Lobites Oldhamianus may be most closely allied. 

Characteristic of this species, besides its considerable siz~, is the very thick 
globose shape, with broad section of the last whorl and the proportionately wide 
open umbilicus, surrounded by a tolerably high, steeply inclined inner wall. 

The sculpture consists of numerous, delicate radial ribs, which are partly single 
and partly rise in pairs from near the umbilical margin. On the sides, some of 
these ribs become dichotomous. 

Sutures.-The septa are remarkably distant even in the outer volution. The 
arrangement of the sutural line recalls L. ellipticus v. Hauer. 1 

Two lateral lobes as in the congeneric species of the Mediterranean Triassic 
province, Siphonal lobe terminates in two points, provided with a broad siphonal 
tubercle. 'The remaining lobes lanceolate. The saddles are strongly contracted at 
their base. The principal lateral saddle is remarkably small. Two auxiliary lobes 
and an equal number of auxiliary saddles, The broad second auxiliary saddle is 
divided by the umbilical suture. 

Locality, number of specimens examined.-Lilang, Spiti, I, Coll. Geolog. Survey 
Museum in Calcutta (Stoliczka's type-specimen). 

Sub-family: ARCES'.l.'IN..E 

Genus : PROARCESTES, E. v. Mojsisovics. 

In the Himalayan Trias the sub-family of the A rcestinte plays a far inferior roll 
than in tbe equivalent Mediterranean deposits. This fact is very cJearly seen in 
the Upper Trias of the Himalayas, where the genus ...1.rcestes is extremely poor in 

1 E. v. Mojsisovics, Das Gebirgejum Hallstatt I. Th. I. c. Taf. LXJX, fig. 3, P• 161. 
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number of species, as well as in individuals. A similar remark npplies to the 
geologically older genus ProarcesteR which is represented in the Indian M:uschelkalk 
by only two species; one of them Proarcestes Balfouri, Oppel, belonging to th~ 
European group of Proarcestes Br~mardei, v. M:ojs. 

1. PROARCESTES BALFOUR! Oppel. Pl. XXVII., fig. 6, 7. 

1863 • .Ammonites Balfoari. Oppel: Palreonlologisohe Mitth. I. Taf 80. fig. 5, p. 285. 
1865 . .A.mmonites .Ausseanus, Stoliczke. e:x parte: Mem. Geo!. Sarvey of India, V. Pt. I. p. 53. 
1882 . .Arcestes Balji1uri, E. v. Mojsisovics: Die Cephalopoden der Me.1ite1Tanen Triasproviaz, Abh. k.k. Geo!. 

Reichsanst. Vol. X. 162. 

Dimnesions. I. II. 
Die.meter of the shell . 59 mm. 47mm . 
Height of the last whorl . 27 .. 21 ,, 
Thicknees,, " " 

45 
" 37 

" 
Diameter of the umbilicus 4 .. ? 

Mojsisovics noticed the very close resemblance, which this form bears to Proar• 
cestes Escheri, v. Mojs., 1 from the Muschelkalk of the Schreyer Alpe (Salzkammer­
gut). This re!l:emblance is so great, that the question, whether these forms arc not 
altogether identical, will have to remain open till specimens of P. Balfouri with 
body-chamber are found. 

Besides Oppel's entirely chambered type-specimen, I possess a second specimen 
from the Tsang-Tsok-La in Hundes for description, of which nearly one half of 
the outer volution belongs to the body-chamber. Even this specimen, however, is 
not in a good enough state of pre~ervation to decide the que~tion raised by 
E. v. Mojsisovics, as the deep contractions, so characteristic in Proa1·aestes Escheri 
are only found in the anterior part of the body-chamber of full-grown individCinls. 
In the preserved portion of the body-chamber and in the inner volutions neither 
labiae nor variaes are seen. The surface of the cast is perfectly smooth. The only 
difference between the two forms seems to consist in a greatf>r thickness of the outer 
whorl in Proaraestes Balfouri. 

In the specimen from the Tsang-Tsok-La an open umbilicus is associated with 
a diameter of 59 mm. 

The shell is partly preserved in Oppel's type-specimen and is seen to be covered 
with very numerous and delicate transverse striations, which run from the umbilicus 
across the sides in a forward bent direction. and pass across the siphonal area in 
a straight line. 

Sutures.-Perfectly identical with those of P. Escheri, even in the minor 
details of o~namentation. Three auxiliary lobes outside the umbilical margin. 

L_ocality, number of speaimens examined.-Dras (?), Hundes (locality some­
what doubtful), 1, Coll. Schlagintweit, from the Palreontological Museum, Mu­
nich (Oppel's type-specimen), Tsang-Tsok-La, Hop Gadb, Hundes, 1, Coll. 

1 I.e. Taf. XLVI. fig. 7, 8, 9. p. 162 and Das Gebirge um He.lls tatt I. Theil Abh. kk. Geo!. Ueichs. Vol. 
VI. Pl. L vm. fig. 18, p. 112. 

IL 2 
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Griesbach, Geological Survey Museum, Calcutta ; Lilang, Spiti, 1, Coll. Stoliczka, 
tleological Survey Museum, Calcutta. 

2. PRoARCESTEs BICINCTUS E. v. Mojs. PL XXVIII. fig. 1. 
1865. Ammonites diffe•sus, Stoliczke.: Geo!. Surv. oflndie., Vol. V. Pt. I. p. 53; Pl. V. fig. 4. 

1882 . .A.rce.•tes bicinrtus, E. v. Mojsieovics: Die Cephalopoden der Mediterranen Trie.sprovinz, Abh. k.k. 
GeoL Reichsanst. Vol. X. p. 167. . 

Dimensions. 
Diameter of the shell 
Height oE the outer whorl 
Thickness ,, ,, ,. 

Diameter of the umbilicus 

39 mm. 

19 " 
37 ,, 

6'5 " 

Stoliczka identified this form erroneously with Jcannites diffissus, v. Hauer. 
Its relationship to the genus .Arcestes viz., Proarcestes, was first noticed by Mojsi­
sovics, who in 1873 1 proved that the forms identified with Ammonites di{fissus 
by Salter and by Stoliczka2

, differ from the genuine Joannites diffissus, v. Hauer, 
and from each other. Mojsisovics proposed the name Proarcestes bicinatus for 
this form on the ground of Stoliczka's figure of its sutqral line. This figure 
however, does not give a col'rect idea of its sutural elements, as may be easily 
seen from a comparison with Pl. XXVIII. fig. le. 

The only specimen which serves for description-Stoliczka's type-specimen­
is but imperfectly preserved and not sufficient for a satisfactory diagnosis of the 
species. It is scarcely worthy to be distinguished by a specific name. Only the 
posterior part of the body-chamber is preserved, including about oae-fourth of , the 
last volution. Thus it cannot be decided, to which of the Mediterranean groups 
of P'l"oaraestes this species belongs. 

P. biainatu8, E. v. Mojs., may be said to be chiefly characterised by the 
extraordin:uy thickness of the out.er whorl, which is almost equal to the diameter of 
the species, the contractions in the last volution and a comparatively wide and deep 
umbilicus, bordered by a high, perpendicular inner wall. Umbilical margin round· 
ed. Only one flat contraction is seen in the last whorl immediately before the pos­
terior termination of the body-chamber. It reaches from the umbilical margin 
across the lateral parts, but becomes obsolete in the siphonal area. 

Shell not preserved. 
Sutures.-Neither the siphonal lobe nor the siphonal saddle could be traced. 

The.most important elements for a comparison with the sutural lines of Mediterra­
nean Ll..raestirue are therefore wanting. Saddles less richly ramified than in the 
group of P. Bramantei v. Mojs. The vertical projection of the outline of the 
penultima~e whorl meets the inner margin of the second lateral saddle of the outer 
volution. Three auxiliary lobes outside the umbilical suture, which divides the 
third auxiliary lobe. 

Loaalitg, number of specimens ezamined.-Lilang, Spiti, 1, Coll. Geological 
Survey Museum in Calcutta (Stoliczka's type-specimen). 

l Das Gebirge um Hallstatt I. Theil. l.o. p. 86. 
1 Palreontology of Nit~ p. 64 PI. 7, fig. 3. 
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Nov. GENUS nm. EX. FAM. AROESTIDARUM sp. ind. Pl. XXVIII. fig. 2, 3. 

Dimensions. 
· Die.meter of the shell • 

Height of the outer whorl • 
Thicknese ,, ., ,, ,, • 
Diameter of the umbilicus • 

27mm. 
15 .. 
28 " 
0 .. 

85 

This form differs so considerably from Proarcestes in some of its essential 
characters, especially in the complete absence of labi~ or oaricea, and in the shape 
of its sutures, that it cannot be left in this genus. 

The type of A.rcestince is principally shown in its outlines. It is very globose 
similar to P. bicinctus, v. Mojs., but the volutions overlap still more closely and 
are so thick, that the width of the outer whorl amounts to almost double its 
height. The siphonal area is obtusely rounded. The sides are almost smooth 
provided only with very delicate spiral striations. 

The umbilicus is closed by a callosity: Neither la bi~ nor varices have been 
noticed in my specimens, although in one of them, the body-chamber is almost 
entirely preserved. 

The body-chamber consists at least of one and a half vol utions. The last 
volution does not differ in its shape from the inner onPs. 

Sutures.-Tbe arrangement of the sutural elements is the same as in Proar­
cestes, but the saddles are distinguished by their extraordinary slenderness. Their 
stems do not divide into horizontal, bifurcating branches, as in Proarcesles, but are 
dolichophyllic and terminate in a pointed sphrerophyllic foliation., as they do in the 
representatives of the genus Monophyllites. 

This form has only two auxiliary lobes. 
Locality, number ef specimens e:camined.-Shalshal cliff near Rimkin Paiar 

Encamping Ground, 2, coll. Diener. 
Remarks.-The shape of the saddles is so entirely different from that of any 

species of Proarcestes, that this form must undoubtedly be considered to hold 
an independent generic position. Unfortunately my material is too poor to allow 
more than a statement of this fact. 

II. NAUTILEA. 

Family: NA. UTLLIIJ.JE. 

Sub.family: NAUTILINJE. 

Genus: NAUTILUS, Breynius. 

1. NAUTILUS GRIESBACHI nov. sp. Pl. XXVIII., fig. 6, 7. 

Dimensions. 
Diameter of the shell 
Height of the outer whorl, 
Thiokness ,, ,, ,. ,. , 
Die.meter of the um bilious 

I. 
(fig. 7.) 
88 mm. 

• 49 ... 

27 " 
17 " 

II. 
(6g. 6.) 
49mm. 
25 " 
19 " 
l l .. 
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This species has rapidly increasing volutions, which overlap each other to the 
extent of more than half their height. The greatest thickness of the outer whorl 
coincides with the umbilical margin. The umbilical margin is slightly rounded 
and separated from the umbilical suture by a high and . perpendicular inner wall. 
The siphonal area is flatly rounded. The elliptical shape of the figured specimens 
is probably due to later deformation in the matrix. 

The shell, as far as it could be examined, is smooth and provided with simple 
striae of growth. 

Sutures.-Lateral lobe deeply sinuous, rounded below, siphonal lobe very 
shallow. Internal lobe present. 

Siphuncle.-Below the centre of the septum . 
.Bemarks.-Among the Nautili of the Alpine M uschelkalk, N. Palladii 

v. Mojs., 1 is very closely allied to this species. N. Griesbachi, however, has 
more compressed wborh, a higher aperture and a deep umbilicus, surrounded by 
a perpendicular inner wall. 

Locality, number of specimens examfoed.-North of Kalapani, Kali River 
Valley, Byans, 3, coll. Griesbach, Geological Survey Museum, Calcutta. 

2. NAUTILUS SP. IND. EX AFF. N. GRIESBACH!, Pl. X:XVIII., fig. 4. 

The figure refers to a fragment from the M uschelkalk of the Shalshal cliff near 
Rim.kin Paiar Encamping Ground, which belongs to a Nautilus closely allied 
to the preceding species. The arrangement of the sutures agrees almost. entirely. 
The sipbonal area is flat and is more distinctly separated from the lateral parts 
than in Nautilus Griesbachi. The principal difference consists in the greater 
thickness of the outer whorl which is equal to the height of the volution, i.e. 46 mm. 

S. NAUTILUS SPITIENSIB Stoliczka. Pl. XXVIII., fig. 5. 

1865. Nautilus Spitiendis Stoliczka: Mem. Geol. Surv. of India. V. Pt. I. p. 49, PI. IV. fig. 2. 
1882. Nautilus Spitiensis E. v. Mojsisovics: Die Cephalopudeu der Mediterranen Triasproviuz, ALh. k.k. 

Geol. Reichsanst. Vol. X. p. 286. 

Dimen1ions. 
Diameter of the shell • 
Height of the outer whorl • 
Thickness ,, ,, ., ,, • 
Diameter of the umbilious • 

42mm. 

18 " 
16 ,, 

12 " 

This species is nearly allied to the Alpine N. Lilianus, which was pointed out 
by E. v · Mojsisovics.2 It has slowly increasing volutions which scarcely overlap, flat 
and parallel sides, a broadly rounded siphonal area and a wide umbilicus, bordered 
by a steep inner wall. The umbilical margin is rounded. 1'ransverse section sub­
angular. 

The shell consists of only two volutions. The outer whorl contains the posterior 
termination of the body-chamber. 

1 Abh. k.k. Geol. Reichsanst. Vol. X. Pl. XCII. fig. 2, p. 285. 
1 Abh k.k. Geo!. Reichsast. Vol, X. LXXXII. Pl. fig. 3, 4, p. 286. 
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The shell, which is but partly preserved, is covered with numerous, thin trans­
verse strim. 

Sutures.-'fhe septa are comparatively close to each other and pass in an al most 
straight line across the siphonal area. The deepest point of the distinctly defined 
but shallow, lateral lobe, coincides with the middle of the sides. Internal lobe 
present. 

Siphuncle.-Above the centre of the septum. 
Locality, number of specimens examined.-Lilang, Spiti, 1, Geological Survey 

Museum, Calcutta,-Stoliczka's type-specimen. 

Family. ORTROCER.ATTDLE. 

Genus ORTHOCERAS Breynius. 

1. 0RTHOCERAS CF. CAMPANILE, E. v. Mojsisovics. Pl. XXVIII., fig. 8. 

1882. Orthoceras campanile E. v. Mojsieovics: Die Cephalopod•n der Mediterranen Tria.sproviaz, Abh. k.k. 
Geol. Reicbsanst. Vol. X. p. 291, Ta.f. XCIII. fig. 1, 2, ~. 4, 11. 

The only somewhat better preserved specimen of Orthoceras which I collected 
in the Himalayan Muscbelkalk, agrees in all essential characters with Orthoceras 
campanile from the Mediterranean Trias as far as an exact determination is possible. 
Central position of the siphuncle and closely situated septa characterise our speci­
men. The distance of the different septa from each other equal to two-thirds of the 
diameter of the lower cham her. To a diameter of the last preserved septum of 
12·5mm, corre~ponds a height of the lower chamber of 9·5mm. 

Angle ot emergency about 4°. Shell not preserved. 
Locality, number of specimens examined.-Southern slope of the Uta-Dhura 

Pass (Johar), 1, Coll., Diener. 

2. 0RTHOCERAS SP. IND. EX. AFF. O. CAMPANILE, v. Mojsisovics Pl. XXVIII. fig. 10. 

1865. Orthoceras dubium Stoliczka, Mem. Geolog. Survey of India, Vol. V. Pt. I p. 48. 

Among the Triassic Cephalopoda in the collection of the Geological Survey 
Museum in Calcutta, there are a good many chambered fragments of an Orthoceraa, 
which Stoliczka erroneously identified with Orthoceras dubium, v. Hauer. This 
Orthoceras apparently agrees with Orthoceras campanile, v. Mojs.1 in some of its 
essential characters, but differs therefro!ll by a lesser distance between the septa 
being only equal to one-half of the diameter of the preceding chamber. 

Transverse section circular. Siphuncle central, only in consequence of later 
deformation apparently eccentric in the figured specimen. Shell not prrserved. 

Locality, number of specimense:eamined.-Parang Pass (Spiti), 2,Lilang, Spiti, 
1, coll. Geological Survey Museum in Calcutta; Shalshal cliff near Rimkin Paiar 
encamping ground, 1, Coll. Diener. 

Remarks.-The fragments, identified with Ortkoceras lateseptatum, v. Hauer, 
1 I. c. P• 291. 
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and with Orthoceras salinarium by Stoliozka1 are too badly preserved to permit 
specific determination. 

DIBRANCHIATA. 

Family: JJB'LEMNITIDLE. 

Sub.family: AULACOCERATIN...E. 

Genus ATRACTITES, Gumbel. 

ATRA.CTITES sp. ind. Pl. XXVIII. fig. 9. 

In order to prove that .Atractites occurs in the Muschelkalk of the Central 
Himalayas, I have figured the fragment of a chambered phragmocone from the 
Parang Pass in Spiti. 

Phragmocone with a circular section and with an angle of divergency of about 
15°. Septa close to each other and running straight across the ventral side. 'l'heir 
distance is considerably less than half the diameter of the preceding chamber. 

Shell smooth, as far as preserved. 
Locality, number of Rpecimens examined.-Parang Pass, Spiti, 2, Coll. Geological 

Survey Museum in Calcutta. 

F AUNISTIC RESULTS. 

'l'he fauna of the cephalopoda of the Muschelkalk in the main region of the 
Himalayas comprises the following forms :-

1. Ceratites Wetsoni, Oppel. 
2. ,, sp. ind. ex atf. C. II' etsoni. 
3, ,, Yoiti Oppel. 
4. 

" Ravana, Diener. 
5. ,, ?tor1, 8p. ind. e:e a.ff. C. Ravana. 

6. 
" nov. ap. ind. e:e a.ff. C. Ravana. 

7. ,, Aira1Jata, Diener. 
8, 

" ?t01J. sp. ind. 
9, 

" 
Hid£mba, Diener. 

lo. u sp. ind. ere aif. C. lfidimha, 

11. 
" .Dungara, Diener. 

12. ,, Visrakarma, Diener. 
1:3, ,, .Arjuna, Diener. 
14. ,, onustus Oppel, 
15, 

" JT.yasa, Diener. 

1 1. c. p. 4. 
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16. Ceratitea sp. ind. e:c ajf. C. Yyasa. 

17. ,, nov. sp. ind. e:c a.ff. C. Zoldiano, v, ~1ojs. 

18. ,, Tlzuiltieri, Oppel. 
19. ,, Himala!Janus, Blanf. 
20. ,, Kamadeva, Diener. 
21. ,, Kuvera, Diener. 
22. ,, _truncus, Oppel. 
23, ,, nov. sp. e:c off. C. suhro6usto, v. Mojs. 
24. ,, sp. ind. e:c aif. C. Middendorfi, Keyserl. 
25. ,, nov. sp. ind, e:c aff. C. Geminato, v. Mojs. 
26, ,, sp. ind. e:c off. C. Geminato (/'). 

27. 1Janu6itea IJritarashtra, Diener. 
28. Japonites 8ugriva, Diener. 
29. ,, Chandra, Diener. 
30. ,, runcinatus, Oppel. 

'31. Acrockordiceras Balarama, Diener. 
32. ,, Joharenae, Diener. 
33. Sibirites Pralzlada, Diener. 

(?) 34. Isculitea Banerz'nus, Stoliczka. 
35. Proarceates Ba~fouri, Oppel. 
36. ,, 6icinctus, E. v. Mojs. 

87. NofJ. g6'/lus ind. e:cfam • .Arcestidarum sp. ind, 

(?) 38. Lobitea Otdhamianus, Stol. 
39. Meelcoceras Khanikofi, Oppel. 
40. 

41. 
42. 
43. 
44. 
45, 

46. 
47. 
48. 

49. 

50, 

51. 

52. 

" 
IJ 

,, 

" ,, 
,, 
,, 
" ,, 

Gymnitea 

" 
" 
" 

Kesava, Diener, 
pro:cimum, Oppel. 
Nalilcanta, Diener. 
Srikanta, Diener. 
Narada, Diener. 
affine, E. v. Mojs. 

Nanda, Diener. 
Gangadhara, Diener. 
Rudra, Diener. 
Joll!Janua, Oppel. 
V asan tasena, Diener. 
Kirata, Diener. 
Salteri, Beyrich. 

53. ,, Sankara, Diener. 
54. ,, nov. sp. e:c fl.ff, G. Sankara. 

55. ,, ap. ind. e;c aff. G. Bumboldti, v. Mojs. 
56. ,, Lamarki, Oppel. 
1>7. Budd//.aites Rama, Diener. 
58. Sturia Sansovinii, E. v. Mojs. 

59. Pt!Jchites rugifer, Oppel. 
60. ,, Tioetanus, E. v. Mojs. 

61. ,, Ma,,gala, Diener. 
62. ,, Sulcra, Diener. 
63. ,, cognafos, Oppel. 

64. ,, .A.1ura, Diener. 

',''l 

89 
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65. Ptyckitea Govinrla, Diener. 
66. ,, impletns, Oppel. 
67. ,, Sahaileva, Diener. 

68. ,, Sumitra, Diener. 

69. ,, MaUetianua, Stoliczka. 

70. ,, nov. ap. ind. e:c ajf. P. Malletia1i0, 

71. " 
Gerardi, Blanf. 

72. ,, Everesti, Oppel. 

73. " 
r idura, Diener. 

74. ,, Drona, Diener. 
75. ,, cochleatus, Oppel. 
76. ,, Maliendra, Diener. 
77. Nautilsa Grieabachi, Diener. 

78. ,, sp. ind. ex a!f. N. Griesbachi. 
79. ,, Spitienais, Stol. 
80. Orthoceras cf. campanile, E. v. Mojs, 
81. ,, sp. ind. e:c. a.ff. 0. campanile. 

82. d.tractitea sp. ind. 

The character of this fauna fully justifies the opinion of Beyrich, E. v. Moj­
s1sovics, Griesbach a. o., who correlated the beds containing these fossils with the 
European Muschelkalk. The assemblage of species from these beds forms indeed 
a typical Muschelkalk fauna. One look at the representatives of the genera Oera­
tites, Meekoceras, Gymnites, and Ptychites is sufficient to prove the correctness of 
this view. The above list includes only t.wo genera, ""Cobites and Isculites, confined 
to upper-triassic beds in the Alpine province, but I am not satisfied that these two 
forms were really obtained in the Muschelkalk of Spiti by Stoliczka. 

In the fauna of the Himalayan Muschelkalk two species also occur elsewhere 
in beds of the same horizon, namely : Sturia Sansovinii, E. v. Mojs., the well. 
known laading fossil of the zone of Oeratites trinodosus in the Mediterranean Trias, 
and M.eekoceras affine, E. v. Mojs., in the Muschelkalk of Mengilrech on the 
Olenek River in North-Eastern Siberia. Most probable is also the identity of an 
Orthoceras from the Utadhura pass in Kumaon, with Orthoceras campanile, v. 
Mojs., from the Upper Alpine Muschelkalk. Also Proarcestes Balfouri, Oppel 
may possibly be included in this list, as according to our present state of knowledge, 
no Essentia.1 difference is known between this form and Proarcestes Escheri, v. 
:i\Iojs., from the red limestone of the Scnr~v9r Alpe (zone of Oeratites frinodosus). 

As has already been observed by E. v. Mojsisovics1 in lb86, the Muschelkalk 
of the Indian Triassic province takes an intermediate position between the Arctic. 
Pacific and the Mediterranean2 Muschelkalk. This view is not only confirmed by 

1 Arktische Triasfaunen, .M em. de I' acaMmie imper. des sciences de St. Petersbourg, VI l Ser. T. XXXIII, No. 6, 
p.154. 

s The term" Mediterranean " is here used in the same sense as by Neumayr, who speaks of a Central Med j. 
terranean Sea of the J urassio age. To this Jurassic Mediterranean Sea a similar Triassic Sea corresponds, which 
reached from the Ebro V.\lley 11astwards. The Alpine Trins is to be considered as a standard type of its deposits. 
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the present investigations, but it appears now even possible to trace out more com­
pletely the relations which connect the faunas of these three provinces during the 
Muschelkalk stage. 

The relations with the Mediterranean Muschelkalk are most clearly indicated 
by the occurrence of numerous closely allied forms in the two areas belonging 
especially to the genera Gymnites and Ptyahites. It has been said before, that Stu­
ria Sansovinii, and probably also Orthoceras campanile and Proarcestes Balfouri 
(-Escheri= ?) are identical. 

Among the Ceratites two species of the "Nodosi", Ceratites Thuillieri, Oppel 
and Ceratites Himalayanus, Blanf., are very closely allied to Geratiles trinodosus, 
v. Mojs. The Oeratites nodosi, it is true, play a rather subordinate roll in the Indian 
Triassic province and in number of species are far surpassed by the group of the 
" Oircurnplicati," comparatively rare in the Alpine Trias. But it is just among the 
latter that two isolated Alpine types, Oeratites Erasmi, v. Mojs., and Ceratites 
Zezianus, v. Mojs., are represented in the Himalayas by closely allied forms. 

The only species of JJanubites hitherto known from the Muschelkalk in the 
Central Himalayas, belongs to tl!e Mediterranean group of Danubites floriani, v. 
Mojs. 

In this i·espect the presence of the genus Acrochordiceras in the Indian Mu­
schelkalk is equally remarkable, although neither of the two Indian species possesses 
a closer relat~onship to·any form of the Alpine Trias. In the Arctic-Pacific province 
the genus Acrochordiceras is not known from beds of Muscheikalk age, but makes 
its first appearance in the lowest division of the Star-Peak-group of California and 
Nevada, considered by v. Mojsisovics as an equivalent of the N orian stage. In the 
Ceratite-beds of the Salt-range, forming part of the Indian Triassic province, the 
oldest representative of this genus has been fouLd even in lower triassic1 beds. 

The genus Meekoceras, which is distinguished in the Indian Muschelkalk by its 
richness in forms, contains a considerable number of species, ~hich are very closely 
allied to the Alpine M. Reuttense, Beyrich. Most of the numerous species of Gym­
nites also bear a close relationship to Mediterranean forms, especially to Gymnites 
Humboldti, v. Mojs., and G. obliquus, v. Mojs., and G. incultus, Beyrich. G. acutus, 
v. Hauer, from the upper Muschelkalk of Bosnia, which, till now, was isolated in the 
Mediterranean Trias, has an Indian ally in G. Lamarki, Oppel, which is equally 
distinguished by a sharpened siphonal area. 

Among the Ptychiied it is principally the group of the Megalodisci, in which 
the faunistic relations between the two zoo-geographical provinces are most distinctly 
marked. The Himalayan P. Sumitra differs from the Alpine P. megalodiscus, Bey­
rich, only in very subordinate details, whereas the two other Indian species of this 
group, P. impletus, Oppel, and P. Sahadeva, belong to the relationship of P. Pauli, 
v. Mojs. The group of the Opulenti is represented in the Himalayan Muschelkalk 

1 W. Wa.agen: Vorliiufige Mittheilung iiber die Ablagerungen der Trias in der Salt-Range, Jahrbnch K. K. 
Geolog. Reichs-Anstalt 42. Bd., 1892, p. 380. 
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exclusively by forms closely allied to P. progressus, v. M.ojs., or to P. opulentus v. 
Mojs., from the Upper Alpine Muschelkalk. Among the Rugiferi, P. cognatus, 
Oppel, bas its nearest relation in P. Stachei, v. Mojs., from the Trinodosus beds of 
the :Bakony forest in Hungary. In the group of the Flexuosi a relationship may 
he observed between P. cockleatus, Oppel, and P. Studeri, v. Hauer, on one hand, 
and between P. Mahendra and P. flexuosus, v. Mojs. on the other. 

Among the Nautilidte of the Himalayan Muschelkalk N. Griesbacki, is related 
to N. Palladii, v. Mojs., and N. Spitiensis, Stol., to N. Lilianu.~, v. Mojs 

The faunistic relations between the Himalayan Muschelkalk and the Arctic­
Pacific Trias are almost equally close. Most likely these relations would appear 
much more evident if we knew more of the cephalopod-bearing strata of the 
Muscbelkalk of the latter province. Only the fauna of the JJaonella limestone of 
Spitzbergen and the faunulre from Mengilaech on the mouth of the Olenek ril·er 
and from the Magyl rocks on the lower Jana, which are assumed to be equivalents 
of the European ~Iuschelkalk, permit a direct comparison. The Posidonom,11a lime­
stone of Spitz bergen represents probably a very low horizon of the Muschelkalk. 'l'he 
Olenek beds of Eastern Siberia with Oeratites subrabustus, v. Mojs., are homotaxial 
with the Werfen beds of the Alps, as was pointed out by v. Mojsisovics. In Western 
America the "Meekoceras beds'' of Idaho approach the Olenek beds closely as 
regards their geological position. The Star-Peak-group of California and Nevada, 
as well as the cephalopod-bearing strata of the Sakawa basin and of Rikuzen in 
Japan, are considered by v. Mojsisovics (" Arktische Triasfaunen," l. c. p. 148, ~md 
'' U eber einige Japanische Trias-fossilien,'' Beitrage zur Pal::eontologie Osterreich­
Ungarns und des Orients, Vol. VII, Wien 1898) to be a homotaxial equivalent of 
the Norian stage. According to more recent communications of A. Hyatt (Jura 
and Trias of Taylorville, California, Bulletin of the Geological Society of America, 
Vol. 3, Rochester, 1892, p. 395), however, the Trias in the Western States of North 
America seems to include several horizons of different ages. The cephalopod-bear­
ing strata of the Star-Peak-Range itself (Humboldt Region, Nevada), Hyatt corre­
lates with the Muschelkalk, although without giving decisive proofs for his sug­
gestion. The Trias of Taylorville (California), on the contrary, contains a good 
number of Carnian and J uvavic types, pointing to a doubtless younger age. To 
judge from fossils lately described by J. F. Whiteaves, especially from the Pro­
trachyceras, (Pl. XVIII, fig. 4, Contributions to Canadian Pal::eontology, Vol. I, 
Pt. II, Montreal, 1889, p. 127 ff,) the triassic fossiliferous rocks of British Columbia, 
Vancouver, and Queen Charlotte Islands may be approximately correlated with the 
N oric stage. A genuine Muschelkalk fauna has not been detected yet in the 
countries surrounding the modern Pacific Ocean. 

I may at once state my opinion, based on the examination of the lower-triassic 
cephalopoda of the Himalayas, that apparently close faunistic relations exist 
between the lower Trias of the Himalayas and the Olenek beds of Siberia; Oeratites 
subrobustus v. Mojs., one of the leading species of the Siberian Trias, being present 
in the Himalayas below the Muschelkalk between the horizon of Sibirites Prahlada 
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and the Otoceras beds of Griesbach. If we knew a fauna of the Musclielkalk as 
rich in cephalopoda as that of the Olenek beds from the area of the Pacific basin, 
probably there might appear a much closer faunistic connection between the two 
neighbouring provinces than we are at present able to prove. 

E. v, Mojsisovics emphasises the remarkable fact that the Mediterranean genus 
Tirolites is not present in these two regions.1 The genus Balatonites, which is 
most probably derived from Tirolitea, is missing in the Spitzbergen Muschelkalk, 
nor has it been found in the equivalent deposits of the Himalayas.2 As regards 
the relations between the Indian and Arctic-Pacific Muscbelkalk faunas, we must 
observe the predominance of the Oeratites of the Circumplicati-group, especially of 
forms derived from Oeratites polaris, v. Mojs., or allied species. With regard to 
this point, I may refer to my rems.rks in the introduction to the description of 
Oeratites. rrhere are, moreover, some analogous species in the Himalayan ~Iu­
schelkalk among the groups of Oeratites subrobusti and Ceratites geminati which 
are peculiar to the Trias of the Arctic-Pacific province. :Most interesting is the 
presence of the subgenus Japonitea, represented in the Himalayan Trias by three 
species, one of which (Japonites Sugriva) is very closely allied to Japonites 
planiplicatus, v. Mojs., from the triassic deposits of Japan. In the Mediterranean 
Triassic province the genus Sibirites makes its first appearance in hrds of the 
Juvavic stage, but it is present in the lower triassie Olenek beds of Siberia. In 
the Himalayas it characterizes the lower division of t11e Muscbelkalk, and in tbr 
Ceratite beds of the Salt Range it also occurs in numerous species, as may he 
seen from Waagen's preliminary notes.3 The close relations of the Indian 
Ptychites of the Rugif eri group to the con generic forms of the Spitz bergen l\I uschcl­
kalk have been noticed by E. v, Mojsisovics in his paper on the Arctic fauna of 
the Trias,4 and was shown more fully in the preceding descriptions of Ptycliite.<; 
rugifer, Oppel, and Ptychites Tibetanus, v. Mojs. 

The presence of Meekoceras affine, v. Mojs., in the Muschelkalk of the Indian 
Triassic province is of still greater importance. 

This species, which in its general shape and in the development of its sutures 
resembles closely the congeneric forms of the European Muschelkalk, was collected 
by Czekanowski in a dark limestone below M engilaech, near the mouth of the Olenek 
river, together with Hungarites triformis, v. Mojs., and Monopliyllites sp. ind.-E. v 
Mojsisovics, who examined Czekanowski's collections, suggested th.at this fauna 
occupies a higher geological position in the general sequence than the true Olenek 
beds.6 This view was afterwards confirmed by the discovery of a cephalopod fauna 
in the Magyl i·ocks on the lower Jana by Baron E. Toll. This fauna is geologicalJy 
younger than that of the Olenek beds, and according to its geological character 

1 Arktische Triasfaunen, l. c. p. 149. 
2 According to Waagen (Jahrb. K. K. Geo\. Reiche. Anst. 42, :Bd.1892, p. 382), in the Bivalve beds of the :5"it 

Range the g6nus Balatonites is probably represented, although by a rather doubtful species. 
3 L. c. p. 382. 
4 Arktische Tl'iasfaunen, L. c, p. 142. 
I L. c. P· 88, 96. 
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points to Muschelkalk age: it also contains Meekoceras affine v. Mojs., and Hunga­
rites triformis1

• The presence of Meekoceras affine in the true Muschelkalk of 
the Himalayas satisfactorily proves the correctness of this suggestion, which is 
based on palreontological evidence only. 

It results from these facts that the Himalayan Muschelkalk forms a connecting 
link between the equivalent deposits of the Arctic-Pacific and Mediterranean 
provinces. It contains, however, a considerable number of peculiar faunistic elements 
which impart to the Indian Triassic province the character of a zoo-geographical 
region of its own. 

To these faunistic elements peculiar to the Indian Trias belongs principally the 
strange group of Gymnites Rama, which appeared to me to justify the establishment 
of a special sub-genus (Buddhaites). In my description of this form I have pointed 
to its relationship with Oarnites, hitherto likewise isolated in the Mediterranean 
Trias. Among these faunistic elements peculiar to the Indian 'l'rias must be men­
tioned the groups of Ptychites Mallelianus, Stol., and of Ptychites Gerardi, Blanf. 
representing types which differ completely from the Ptychites of the Mediter­
ranean and Arctic-Pacific provinces. Among the Ptyckitell of the Rugiferi 
group I have to mention here Ptychites Uovinda and Ptychites Asura. In the 
genus Meekoceras we meet two isolated forms-Meekoceras Gangadhara and Meeko­
ceras Rudra. The first of them is distinguished by its obliquely sloping, serrated 
umbilical lobe; the second by a circular arrangement of its sutures. Among the 
Oeratites circumplicati there exists a great divergence between the form figured 
Pl. IV., fig. 4, which is but imperfectly known, and the rest of the Indian species 
of this group, The like applies to Oet·atites Kamadeva in the group of the Oera­
rites nodosi. It has already been mentioned that none of the Indian representatives 
of the genus .Acrochordiceras bears a closer relation to any of the Mediterranean 
congeneric species. 

As to their number, the Oeratites play the most important roll in the Hima­
layan Muschelkalk. They are represented by 26 species, among which the Oir­
cumplicati (with 17 species) by far predominate, and thus show clearly the close 
relations to the Arctic-Pacific Trias, Remarkable in richness of forms are the 
genera Meek1Jceras and Gymnites. The first of these two genera, which appear 
already in the lower Trias of the Himalayas in several species, reaches here the 
height of its development (with ten species). Gymnites (with 8, or rather 9, 
species} and Ptychites are confined e~clusively to the Himalayan Muschelkalk. 
The genus Ptychites, represented by 18 species, with exception of the Suhfiexuosi, 
comprises all the groups known hitherto in the Mediterranean Trias, and besides them 
two more, peculiar to the Indian province. Compared with the above mentioned 
genera, all the rest remain far behind. They are of importance, however, because in 
the Himalayas Japonites, Acrockordiceras, and Sturia are exclusively characteristic 

1 E. v. Mojsisovics, Ueber einige arktische Trias·ammoniten des nordlichen Sibirien, Mem. del'acad. imper, des 
sciences de St. Petersbourg VII. sern. T. XXXVI I No. 5, 1888, p. 20. 
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of the M uscbelkalk, and have never been met with, either at a higher or at a 
lower horizon. The absence of the genus Monopkyllites in the main region of the 
Central Himalayas is rather strange, it being represented by a considerable number 
of species in the limestones of Chitichun (Hundes), which is equivalent to lower 
Muschelkalk. 

It has been mentioned in the introduction that in the main region of the Central 
Himalayas the M:uschelkalk may stratigraphically be divided into two sections. The 
lower division, rarely more than 3, never more than 6 ft. in thickness, consists of dark, 
sometimes earthy limestones, and is mostly of a brachiopod facies with a fauna rich in 
individuals, but very poor in species. In this division only one single Ammonite 
has been found, Sibirz"tes Prahlada, with sutures still in a low stage of develop­
ment, as in the Arctic Sibirites, but distinguished by a remarkably rich sculpture, 
which recalls geologically younger forms from the Juvavic stage. 

That these beds form part of the Muschelkalk is proved by their close strati­
graphical connection with the latter and by my observations in the section of the 
~halshal cliff near Rimkin Paiar encamping ground. In this section between the 
Otoceras-beds of Gries !Jach and the dark limestone with Sibirites Prahlada a lower­
triassic horizon is intercalated, distinguished by the presence of numerous Danubites 
and of Oeratites subrobustus, v. Mojs. This horizon may consequently be considered 
as a homotaxial equivalent of the Olenek-beds or of the Alpine Werfen-beds. As 
the limestones with Ribirites Prahlada occupy a higher place in this sequence, they 
may be coITelated approximately to the lowest Muschelkalk. 

The overlying main mass of the M uschelkalk, a hard, frequently concre­
tionary limestone, is principally represented by a cephalopod-facies and forms a very 
important guide to the geologist in the Central Himalayas, owing to its regular 
occurrence and to its wide-spread distribution, Frequently some of its layers are 
completely filled with the shells of Oeratites, Ptychites or Meekoceras, but owing 
to the tough nature of the matrix it is rarely possible to obtain well preserved 
specimens. Compared with the cephalopoda, other fossils are extremely rare. No 
further subdivisions can be distinguished in this rock group, which has a thickness 
of 15 to 40m., as its beds contain all one and the same fauna. In the section of 
the Shalshal cliff, where I collected systematically, the .Meekoceratidce occupy 
mostly a lower position and the Ptychitid(JJ a higher one. Some of the topmost 
beds especially are distinguished by the presence of a great number of large 
Ptychites, belonging to the Rvgiferi-group. :But the rest ·of the fossils are distri­
buted throughout the entire series of beds without any regularity. 

:Fossiliferous beds of Muschelkalk age are. widely spread throughout the mesozoic 
belt of the Himalayas. 'l'hey have been traced from Ladakh and Kashmir to .By ans 
on the Nepalese frontier. But it is only in two districts that they have been 
examined more carefully,-in the classical sections of 8piti, and in the Niti area, 
where the section of the Shalshal cliff near Rimkin Paiar encamping gronnd, has 
been thoroughly studied by Griesbach and by our ex:pedition in 1892. The faunas 
of these two areas are not quite identical. 
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Among the more important cephalopoda the following are peculiar to the Niti .. 
area:-

Ceratites 1'yasa, Diener. 

JJ 

,, 

" ,, 
,, 
,, 

Airav11ta, Diener. 
Ravana, Diener. 
Piavakarma, Diener. 
Kamarleoa, Dfoner. 
sp. ind. e:c a.ff. C. Mirldendorft. 
nov. ap. ind. ea; a.ff. C. Geminato. 

,, Arjuna, Diener. 
,, nov. sp. ind. e:c off. C. Wetsoni. 

Japonites SugrifJa, Diener. 

" 
C!ta11dra, Diener. 

Sturia Sanaovinzi, E. v. Mojsisovics. 
Acrochordiceras Hal11rama, Diener. 
Meekoceras Kesava, Diener. 

" ,, 

,, 

Gangadhara, Diener. 
affine, v. Mojsisovics. 
Rudra, Diener. 
Nalilcanta, Diener. 

,, Nanda, Diener. 
,, Sri lean ta, Diener. 

Gymnite1 Yasanfaaena, Diener. 
Ptychites Drona, Diener. 

,, Govinda, Diene1·. 
,, Sumitra, Diener. 

_.\.mong these species, two only, it is true, Oeratites Bavana and Oeratites 
Vyasa are rather frequent in the Muschelkalk of the Shalshal cliff. The absence 
of the rest in the collections brought from Spiti ought not to be overrated, as in 
Spiti the Muschelkalk has never been made the object of so thorough an examina· 
tion as in the Shalshal cliff, where our expedition spent a fortnight in collecting 
fossils in the triassic rocks. It is of greater importance, however, that a good many 
of the cephalopoda from Spiti have not been met with in the M uschelkalk of the 
Shalsbal cliff. These cephalopoda are the following :-

Naiditus Spitien1is, Stoliczka. 
Ceratitea onustus, Oppel. 

,, truncus, Oppel. 
,, Wetaoni, Oppel. 
,, Dungara, Diener. 
,, Himalayanus, Blanfol'd. 

Pt!Jchitea Matletianns, Stoliczka. 
,, cognatus, Oppel. 
,, 'fibetanus, v. Mojsisovies. 
,, impletus, Oppel. 
,. Yidura, Diener. 
,, Mangala, Diener. 
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Plychitea Su!tra, Diener. 

,, .Asura, Diener. 

Gymnites Lamar!ci, Oppel. 

" 
Kirata, Diene• 

,, Sa111cara, Diener. 

Proa,.cestea Baljouri, Oppel. 

,, bicinctus, v. Mojsisovics. 

Among these species rtychites cognafos, Oppel, and Ptychiles Vidura, Diener, 
are rather common in Spiti and seem indeed to be confined to this district. 

There are, however, not less than 10 species, ccmmon to both arras, among 
them nearly all the important leading fossils of this horizon. 'l'hese are:-

Ceratites Voiti, Oppel. 

,, Tituillieri, Oppel, 

Meekoceraa Khanilcofi, Oppel. 

Gymn£tes JollJJanus, Oppel. 

Buddhaitea Rama, Diener. 

Ptychitea rugifer, Oppel. 

,, 6:erardi, :Blanford. 

,, cochleatus, Oppel. 

,, Everesti, Oppel. 

,, lJ1 ahendra, Diener. 

To these forms Gymnites Sankara, Diener, may be added, being present in the 
Muschelkalk of the Bambanag cliffs in the Girthi Valley (Johar). 

Two other Muschelkalk localities are distinguished by a rather peculia'r fauna. 
One of them is the Southern slope of the Utadhura Pass (Johar), which leads from 
Milam to the Girthi Valley. The fauna found in tbese beds is composed as fol­
lows:-

· Ceratitea nofJ. sp. ex ajf. C. Ravarrn. 

" ,, 
" 

lf. Ravana, Diener. 

Th nillieri, Oppel. 

div. sp. ind. 
Acrochordiceraa Joharense, Diener. 
Danuoiles Dritarasktra, Diener. 
Gymnites nov. sp. ind. e:c atf. G. San!cara. 
Pt.11cltitea sp. ind. 
Proarcestes ap. ind. 
Ortlioceraa cf. campanile, E. v. Mojsisovics. 

The second locality is situated north of Kalapani encamping ground (Kali 
River Valley), in Byans, near the triplex oon.fi11ium of Kum.aon, Hundes and Nepal. 
At this place a good many fossils were collected by Griesbach, who mistook them for 
upper·triassic. All the fossils are of an obliquely elliptical shape, apparently owing 
to a later deformation in the matrix. This fauna is rich in individuals, though not 

0 
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in species. The cephalopoda, of which there will probably be an interesting barvast~ 
if once these beds are systematically searched, are the following :-

Nautilus Griesbachi, Diener. 
Ceratites Kuvera, Diener. 
Buddhaites Rama, Diener. 
Ptychites Sahadeva, Diener. 

This fauna decidedly shows the character of the Muschelkalk, one of the lead­
ing species in both, Buddhaites .Rama being identical. 

It is a pity that so few fossils only l1ave been collected in the triassic rocks of 
Kashmir. Among the collection of the Geological Survey Museum in Calcutta, 
sent to Vienna, there is only one fairly preserved specimen of Ceratites Thuillieri 
from Sunamarg which points to the presence of Muschelkalk. 

As far as pa1reontological analogies exist between the faunas of the l\Iediter­
ranean and the Indian Muschelkalk, they are confined almost exclusively to such 
forms as are peculiar to the zone of Ceratites trinodosus (Upper Muschelkalk) in the 
Mediterranean Triassic province. This remark principally applies to the most 
frequent species, which ought to be considered as the real type fossils of the Hima­
layan Muschelkalk, viz., Ceratites Thuillieri, Oppel, Jlfeekoceras Khanikofi, Oppel, 
Gyninites Jol lyanus, Oppel, etc. 'l'he species in the two zoo-geographical areas iden­
tical or almost so, namely, Sturia Sansovinii, v. Mojs., Proa1·cestes Baifouri, Oppel 
( = Escheri v. Mojs. ?) and Orthoceras campanile, v. Mojs., are found exclusively in 
the Upper M uschelkalk of the Alpine Trias. Only two Indian species are allied 
to l\l editerranean forms from the zone of Ceratites binodosus, viz., Oeratites 
TfTetsoni, Oppel, i~ allied to Otratites E'rasmi, v. Mojs., and Ptychites cochlealus, 
Oppel, to P. Studeri, v. Hauer, whereas one single species, Ceratites Vyrisa, is the 
nearest ally to Oeratites zezianus, v. 1\:lojs., from the Buchensteiner Schichten, that 
is to say from the zone of Protrachyceras Curionii, which follows immediately 
above the Prinodosus-horizon. 

So far as such palreontological analogies may be permissible in correlating 
formations geographically so widely separated, we may consider the main 'llass of 
the Himalayan Muschelkalk to be an equivalent of only the Upper Alpine M.uschel­
kalk of the Mediterranean triassic province. The horizon of Sibit'ife8 Pmhlada 
naturally belongs to a lower stage, which follows immediately above the beds with 
Oeratites subrobustus and corresponds to the Alpine Werfen-beds. 'Ihus the evi­
dence points to a correlation with the Lower Alpine Muschelkalk. 

Although the question of the probable age of the Indian Muschelkalk-fauna 
seems thus to be easily solved, it becomes rather complicated, if we consider its rela­
tion to the faunas of the Himalayan groups of upper-triassic age, \vhich foJJow 
higher up. 

In the Central Himalavas of Gurhwal and Kumaon the Muschelkalk is . . 

regularly and conforma.bly overlaid by a mighty system of limestones and 
shales, which has yielded cephalopoda of the Carnian and Juvavic stage. In 
my preliminary notes and in accordance with Griesbach's description I called this 
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system ".Daonella-beds." A somewhat ~· cephalopod-bearing horizon may 
perhaps be represented by the Tropites-beds of Kalapani (near the Nepalese 
frontier) in Byans. According to E. v. Mojsisovics1 it corresponds a11proximately 
to the zone of Tropites subbullatus, but our expedition in 1892 did not succeed 
in finding it anywhere in the Daonella-beds in the Central Himalayas of Pain­
kbanda, Johar and the adjoining parts of Bundes. I was, however, fortunate 
enough to trace out another upper-triassic rock-group in the sflction of the Shal­
shal cliff near Rimkin Paiar Encamping Ground. It consists of crinoid-limestones 
only a few metres in thickness which follow immediately above the topmost Ply­

chites beds of the Muscbelkalk. The lithological demarcation from the main mass 
of the Muschelkalk is very slight, but its fauna is a perfectly different c.ne. As 
Dr. E. van Mojsisovics tells me, it contains several species of Trachyceras and 
Joannites, very nearly allied, if not identical, with Alpine forms from the zone 
of Trachyaeras .Aonoides (Raibl-beds). Therefore it has to be considered as homo­
taxial with the .Aonoides-beds of the Carnian stage. 

The sequence recalls in a very remarkable manner the analogous conditions 
which prevail in the Reifling-and Partnach-development of the Alpine Trins and 
also in the Hallstatt-development of the Salzkammergut (Austria). There also 
follows, above the Muschelkalk, the zone of Trachyaeras Aonoides ns the next fos­
siliferous horizon; but the entire Nmian stage and the St. Cassian·llfcls are either 
not developed at all or only represented by deposits extremely small in thickness 
and very poor in fossils. 2 

Nowhere in the Himalayan Trias have deposits cf Norian or Lower-Carninn age 
been met with between the M uschelkalk and the Daonella-beds. In th section of 
the Shalshal cliff the topmost Ptycliites-beds of the M uschelkalk are conformably 
overlaid by the crinoid-limestone with the Aonoides-fauna, the most intimate struc­
tural and lithological continuity existing between them. Thus the question arises, 
whether there is indeed no palreontological rnpresentation of the Nof+.rii-stage in 
the Himalayan Trias, or whether the Muscbelkalk in the Himalayas may contain 
also some Nmian elements and in the Indian Triassic province may comprise the 
N.Griari stage together with the Trinodosus-horizon. 

The relations which exist between the faunas of the Indian and the Mediter­
ranean .Muschelkalk are, however, not favourable to an affirmative answer to this. 
Among .all the Cephalopoda of the Himalayan Muschelkalk one species only, 
CeratitPs Pyasa, is closely allied to an Alpine form of lower Norian age. 1 t may 
be noticed in support of this suggestion, that some Himalayan Meekoceratid'E 
belonging to the group of Meekoaeras Reuttense (111. Khanikofi, Oppel, M . .Eesa'Ca, 
etc.) are distinguished by a richer brachyphyllic omamentation of their sutures than 
their Alpine allies. 

1 Vorlaufige Bemerkungen iiber die Cephalopodenfam;en der Himalaya-Trias: Sitzgsber. Kais. Akad. d. 

Wiss. Wien, math. nat. cl. Ed. CI., I. Abth. p. 374. 

2 E. v. Mojsisovics, Die !Iallstatter Entwicklung der Trias: Sitzgsber. Kais. Ak.Mi. d. Wise., Y."ien bll2 Bd. 
C.I. 1. Abtb., p. 777. 
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A comparison with the allied forms of the Arctic-Pacific province also offers 
but little support on behalf of this suggestion. In this respect the most important 
type is Japonites Sugriva, the sutures of which species are exactly of the same 
rather advanced type of development as those in Japonites planiplicatus, v. Mojs., 
from the geologically younger triassic beds of Japan. Among the Oeratites circum­
plicati of the l'ola1•is-group, there are several species, which combine brachyphyllic 
sutures with a far advanced development of sculpture, as for instance Oeratites 
Ra1.'ana, G. Voiti, Oppel, G . .Afravafa. No further conclusions can be derived, 
however, from this fact, because their Arctic ancestors from the Spitzbergen 
Posidonomya Limestone belong to a very low horizon of the Muschelkalk. 

It resuEs from these reflections, that there is little to support the suggestion 
that representatives of N orian types exist in the fauna of the Indian Muschelkalk. 
Our present knowledge of the palreontological evidence does not justify us in 
considering the Himalayan 1\-Iusr.helkalk as a homotaxialequivalentof the l\Iuschel­
kalk and of the N orian stage of the Mediterranean province. But, on the other hand, 
there remains the difficulty of explaining the absence, in the Indian 'Triassic prov­
ince, of a faunistic representative of the entire Norian and lower Carnian stage 
between the zones of Oeratites trinodosus and Trachyceras Aonoides. 

No faunistic relations are apparent between the Himalayan Muschelkalk and 
the triassic beds of the Salt-Range (Punjab). Such relations are confined to 
the lower triassic strata of the Himalayas, as has already been noticed by Waagen 
and E. v. l\fojsisovics. A fauna analogous to that of the Ceratite-beds in the Sait• 
Range is contained in the Himalayan deposits between the Otoceras·beds and the 
horizon of Sibirites Prahlada, distinguished by the presence of OeratitPa sub· 
?'obustus, v. l\lojs., one of the leading fossils of the Siberian Olenek· beds.1 

A very interesting Triassic fauna was discovered by L. Loczy north of the great 
Buddhist temple of Tchungtien in the Kingcha-kiang valley.2 Sandstones and 
argillaceous shales yielded the following fossils :-

Myophoria elegans, Dunker. 
,, <f~ chenopus, Laube. 
,, cf. carrlissoides, Schloth. 

Loxonema cf. subo1·nala, Miinst • 

.Encrinus liliiformis. 

This fauna shows the greatest affinity with the Gerlllan Muschelkalk, although 
llyopltoria cf. chenopus and Loxonerna cf. subornata point to the Alpine Trias. 

'l.'his evidence, however, is too vague to permit oonclusions to be formed on the 
relatbns which may exist between these deposits and those in the Himalayas. 

1 This subject will be further discussed in Pt. 1. of this series, which will appear later on. 
~ Die wissenschaftlichen Ergebnisse der Reiso des Grafen Bela Szechenyi Jn Ostaeien 1877-leSO. Wien 

E. Hi:ilzel, 1893, I. Bd., p. 738. 
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PART III. 

THE CEPHALOPODA OF THE TRIASSIC LIMESTONE­
CRAGS OF CHITICHUN. 

North of the main region of the Himalayan Trias and amidst the Tibetan zone 
of Spiti Shales and Gieumal Sandstones, are found triassic rocks, which occur under 
very peculiar conditions. They appear in the neighbourhood of the Balchdhnra 
pass {near Laptal encamping ground) and in the rangeof Chitichun No. I, (17,740 
feet) in Hundes; they form '' Klippen," detached outcrops, of the nature of the 
"blocs exotiques" of Switzeriand, in the midst of much younger sediments and are 
without apparent connection with the triassic beds of the mr...in region. Their 
lithological character strongly reminds one of the Hallstatt facies of rocks, and 
differs entirely from that of the triassic rocks of the neighbouring area. 

'l'hese triassic crags which were most carefully studied by the expedition in 
1892 are those situated near the peakOhitichun No. I. (17,7-tO feet) in the Tibetan 
province of Hundes. Griesbach has already published a preliminary description of 
the geological features of this interesting country.1 

The main mass of the top of Chitichun No. I. consists of a white, more or less 
crystalline limestone, alternating with layers of red, arenaceous or earthy -lime­
stones and with lenticular intercalations of a red crinoid limestone. It forms a crag 
or block of 100 to 150 metres in height which seems to rest on the Spiti Shales, 
which constitute the ba~e of the whole range, and are disturbed and traversed by 
eruptive rocks in common with the Spiti Shales. In this limestone a very rich 
fauna of brachiopods, corals and Bryozoa has been collected. A few remains of 
trilobites and ammonites have been found. Among the latter is a very well pre­
served specimen of a species of the genus Popanoceras Hyatt, which is closely 
allied to Popanoceras. (Stacheoceras) mediterraneum Gemellaro, from the Permian 
rocks of Sicily. The trilobites are represented by two new species of the genus 
Phillipsia. Among the numerous brachiopods, the genera ProdwJtus (P. semi­
reticulaf.us Mart., P. lineatus, W., P. gratiosufi, W., P. cancriniformis, P. Abie/ii 
W.), Spirifer (S. musakheleasis Dav., S. 117ynnei W.), .EntP.letes, Marginifera 
Notolhyris, Hemiptychina, Athyris, Martinia, Reticularia, Spirijerina, (S. cristata 
Schloth.), Dielasma (D. acutangulum W.,) Lyltonia, Aulosteges, aro represclnted. 
Most of the forms are identical or very closely allied to species of the middle 
Productus-Limestone of the Salt-Range. Although a more thorough examina­
tion of the rich material must be waited for, to form the base of an exact deter­
mination of its age, the whole character of the fauna is such a one, that it can only 
be a question, whether it is to be placed into the Permo-carboniferous or into the 
Permian. 

Besides the top of Chitichun No. I., which forms a crag of undoubtedly palreo-
1 0. L. Griesback, Notes on the Central Himala,Yas, Records Geol. Surv. of India, Vol, XXVI, Pt. I, 

1893, p. 19. 
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zoic age, numerous other masses of limestone rise from the Spiti-Shales and the 
igneous rocks associated with them, in the shape of cliffs or crags, or are imbedded 
in the younger strata in the shape of detached blocks. Some of these crags or 
blocks, which differ greatly in size, have been proved by their fossil contents to 
be also of palreozoic age. Two other crags to the north-east of Chitichun No. I. 
are probably of rhaetic or of Hassie age. In three instances a triassic fauna bas 
been met with in small detached blocks of no apparent connection with the princi­
pal mass of Chitichun No. I. These three crags were completely surrounded by 
Spiti-Shales and of proportionately small size. 

The first find consisted of only a few blocks and is situated near the low pass 
west of the peak Chitichun No. I. on the route from the Kiogarh Chaldu Pass 
(17,440 feet) to Chitichun encamping ground. It is the same block, which is 
mentioned by Griesbach1 as containing numerous, though badly preserved, am­
monites in sections. A.s later examinations have proved, these ammonites belong to 
the triassic ge.nera X enodi,<Jcus and JJJ.onophyllites. 

'Ihe second block is in a narrow ravine on the eastern slope of Chitichun 
No. I, to the west-north-west of Lochambelkichak encamping ground. This was 
discovered by Mr. Middlemiss, at some distance from the crags of Chitichun No. I., 
and is completely imbedded in Spiti-Shales. I am obliged to lay special stress 
on the fact, that this block is entirely separated from all the palreozoic blocks on 
the same bill·side and that no connection between them could be observed, as in a 
foot-note added by Dr. W. King to Griesbach's preliminary description (1. c. p. 25), 
it has been suggested that the cephalopoda collected by Mr. :Middlemiss in these 
crags were found in the same beds, as the palreozoic fossils mentioned by Griesbach 
from the main mass of the Chiticbun limestone. It may be stated once more, that 
ihe fauna of this small crag is entirely different from that of the top muss of Chiti. 
chun No. I., that not one single form is identical in the two, and that the crags 
themselves are separated by the crushed and disturbed beds of the Spiti-Shales 
which surround Mr. Middlemiss' crag on every side and impart to it the character 
of a detached block. Mr. Middlemiss' crag consists of only a small number of 
blocks, of a red or red and white coloured limestone, with but very little admixture 
of argillaceous material. Occasional layers of a red crinoid limestone are seen to 
be intercalated. It is especially this latter, which contains many cephalopoda, 
gastropods and bivalves. Among the gastropods and bivalves only very small forms 
are found. Among the cephalopoda species of rather small size prevail, although 
large ones are not totally absent. The state of preservation of the specimens is as a 
rule an excellent one. Whereas in the region of the normal development of the 
Himalayan Trias individuals with preserved shell are but exceptionally met with,­
in the upper-triassic deposits this is even much more the case than in the Muschel­
kalk,-they are very common in the triassic deposits of this localiiy. Complete 
specimens, however, are rather rare, and some blocks consist almost entirely of 
crushed shells only. 

I discovered a third triassic crag north of Lochambelkichak encamping ground, 
j 1. c. p. 23. 
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and near the pass which leads into the valley of the Chaldu River. It also contains 
several blocks formed of lumachellce of Xenodiscus and Monophylliles. 

The cephalopoda, described in the following pages, have been collected, almost 
without exception, at the seccnd of the three above-mentioned localities (west-north­
west of Lochambelkichak encamping ground). Tlie fossiliferous blocks of this 
small crag have been almost completely cleared of their fossil remains by Mr. Jtiid­
dlemiss and rr.yself during our repeated excursions. 

In the following pages I describe the cephalopoda of this collection:-

I. AMMONEA. 

A. AMMONEA TRACHYOSTRACA. 

Family: CERATITJDIE. 

Sub-family: DINARITIN..E. 

Sub-genus: DANUBITES, E. v. Mojsisovics. 

1. DANUBI'l'ES KANSA nov. sp. Pl XXIX., fig. 1. 
Dimensions, 

Dinmeter of the shell 
Height of the outer whorl 
Thickness of the ,, 
Diameter of the um bi lieus. 

89 mm. 

33 " 
27 " 
39 " 

In t'!:ie fauna of the triassic crags of Chitichun the sub-genus I>anubiles is repre­
sented by two typical forms, distinguished by slowly increasing, but very slightly 
overlapping volutions, by simple, straight ribs, confined to the lateral part~, and 
the absence of anr sculpture in the siphonal arP,a. 

One of these two forms, n. Kansa, has a remarkable resemblance to D. Nau­
manni, E. v. Mojs., from the Trias of Japan.1 The general shape of these two 
species is almost identical; the umbilical suturA passes inside the siphonal saddle of 
the next inner whorl. The whorls are higher than thick, and have moderately 
convex sides, which pass gradually into the rounded umbilical margin and into the 
likewise rounded siphonal area, 

The lateral parts are covered with numeromi, single, radial ribs, which become 
obsolete both towards the umbilical margin and the siphonal area. None of the ribs 
reach the umbilical suture. The sculpture does not correspond on both sides and 
is completely interrupted on the siphonal side, which remains smooth. !libs ancl 
intercostal depressions are of nearly equal width, as in JJ. Naumanni. The number 
of ribs which occur on the last, entirely chambered volution, is 39 (whereas there 
are about 50 in D. Naumanni). 

Sutures.-The septa are very distant, as in D. Naumanni. or in the Mediterra­
nean group of D. ftoriani, v. Mojs. The arrangement of the lobe-line likewise 
reminds of D. Naumanni. The lobes are deep and comparatively narrow, the 

1 Ueber einige jape.nische Trie.sfossilien, Beitriige zur Pe.lreontologie Oesterreich-Ungarns und dea Orients, 
herausgegeben von E. v. Mojsieovics uud M. Neumayr, Vol. VII. Wien 1888, Te.£. II, fig. 1, p. 169. 
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saddles are high and slender. Slightly incised indentations affect the marginal 
walls of the principal saddles up to the middle of their height. The upper portion 
of the saddles is entire. In this respect the two species are in almost the same 
stage of development. 

The lobes are provided with deep, strong digitations at their base. The prin· 
cipal lateral lobe is the deepest and contrasts remarkably with the extremely short 
siphonal lobe, divided by a low siphonal tubercle. One bifid auxiliary lobe outside 
the umbilical suture. The principal lat~ral saddle is higher than the siphonal 
saddle, whereas exactly the reverse is the case in JJ. Naumanni. 

Number of specimens examined.-One. 

2. DANUBITES AMBIKA. nov. sp. Pl. XXIX., fig. 2. 
JJimensions, 

Diameter of the shell 
Height of the outer whorl , 
Thickness of the ., 
Diameter of the umbilicus 

43 mm. 
15 " 
14•5" 

18 " 

This species is represented by only a single specimen, entirely chambered. It 
differs frorn IJanubites Kansa in its general shape by more slowly increasing and 
also thicker volutions, and a more flatly curved siphonal area. The latter is sepa­
rated from the comparatively :flat lateral parts by a rounded edge. A low but per­
pendicular inner wall borders the rounded umbilical margin. 

The character of sculpture is identical with that of the last-mentioned species. 
In one-half of the penultimate whorl about 20 ribs may be counted. The ribs 
broaden out towards the siphonal margin, and there gradually disappear. 

In the inner volutions several transitional margins of apertures are visible 
They intersect the ribs in the form of a sweeping curve well turned backwards 
which is followed by a forward-tumed, small process uear the umbilical margin. 

Sutures.-'l'he sutural line differs remarkably from that in JJ. Kansa and 
recalls much more the sutures peculiar to the Mediterranean group of JJ. fl01·iani. 
The contrast between the high, elongated, siphonal saddle and the low, flat 
lateral saddles is most striking. Two broad lateral lobes, provided with sharp­
ly pointed, proportionately strong indentations at their base. The principal lateral 
lobe is the deepest. 'lhe short., broad siphonal lobe is serrated at its base. In the 
outer volution when i·eaching a height of 35mm., the first auxiliary lobe appears 

outside the umbilical suture. 
Numbe1· of specimens e::r:amined.-One. 

Family: TROPITIDJE. 

Genus: SIBIRITES E. v. Mojsisovics. 

SmIRITES PANDYA nov. sp. Pl. XXIX., fig. 3. 
Dimensions. 

Diameter of the shell 
Height of the outer whorl 
'fhickness of the ,, 
Dia.meter of the umbilicus 

27 mm. 
• 10 JI 

9 " 
• 12 " 
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The close relationship of this intel'esting species, to the genus Sibirites, v. 
Mojs., is proved by its very characteristic sculpture and arrangement of the 
sutures, in spite of some considerable differences which exist between it and the 
con generic forms, hitherto described from the Mediterranean and Arctic-Pacific prov­
inces. 

'Ibe slowly involute whorls overlap each other down to the bifurcation of the 
ribs and enclose a tolerably wide, stairlike umbilicus. In the inner volutions the 
umbilical margin is rounded and not well defined from the sides, as is the case in 
the outer whorl. In the body-chamber the siphonal part is likewise distinctly 
separated from the sides. The shape of the transverse section is therefore almost 
circular in the inner volutions, but becomes gradually rectangular near the posterior 
terminati-0n of the body-chamber. The siphonal area however remains well rounded 
even in the anterior termination of the last whorl, although the lateral parts flatten 
considerably. 

The sculpture consists of numerous, coarse, radial ribs. Dut very few of them 
cross the siphonal area without bifurcating. In most of them a bifurcation takes 
place near the sipbonal margin. The two new ribs, originating at the bifurcation of 
one single lateral rib, are considerably weaker and narrower than the original. 'l'hcy 
cross the siphonal area as one straight, and uninterrupted line as in the geologically 
younger forms from the upper triassic beds of the Alps or of t,he Himnlayas. Also 
the ribs, which remain undivided, become very faint in crossing the siphonal area, 
the sculpture of which is therefore distinctly separated from that of the lateral parts. 
In some ribs a slight prominence is formed at the point of bifurcation, but it does 
not develop into a distinctly defined tubercle. 

The whorls overlap each other exactly down to the bifurcation of the ribs, antl 
in the inner volutions only the simple, radial sculpture is visible. In the last vol u tion, 
two-thirds of which belongs to the body-chamber, there are 28 radial ribs. 

In the penultimate whorl two transitional mouth.borders are seen. In tl1ese 
mouth-borders one large backward-turned convexity coincides with the middle por­
tion of the sides, whereas in the umbilical and siphonal margins their direction, 
which differs from the normal sculpture, is curved forward. 

Suturn.-The arrangement of the sutural line is the same as in the congeneric 
species from the Arctic-Pacific province. The siphonal lobe terminates in two po in ts 
and is divided by a short siphonal tubercle. It stands only a little higher than the 
principal lateral lobe. The latter is provided with distinct indentations which may 
-even be notieed without the help of a magnifying glass. It ooinGides with the 
bifurcation of the ribs. The second lateral lobe is at the same level as the siphonal 
lobe and a little outside the rounded umbilical margin. The principal lateral saddle 
is comparatively high and slender and resembles the siphonal saddle in this respect. 
The tw-o saddles are perfectly entire. The second lateral saddle is broad and flat. 

'!'here are only two lateral but no auxiliary lobes. The figure (fig. 3c.) must 
p 
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be corrected in this resp~ct, as the second lateral saddle reaches to the umbilical 
sutures, without the intervention of any further lobe. 

Number of specimens examined.-One. 

B.-A:\iMONEA LEIOSTRACA. 

Family: PINNACOCER.4TI!J.dt. 

Sub-family : LYTOCBRATIN.,E. 

Genus : MONOPHYLLITES E. v. :Mojsisovics. 

This genus plays a considerable part in the Trias of Chitichun, but it has as yet 
not been found in the Himalayan .Muschelkalk of the main region. '.l1hert1 are alto­
gether six species in the collection from this locality. Three of them belong to t.he 
European group of Monophyllites Sues.o;i v. Mojs., whilst an equal number are forms 
of the group of Mouophyllites 11phcerophyllus v. Hauer. 

Group of MONOPHYLLI'I1ES SUE8SI v. Mojs.1 

1. MoNOPHYLLITES PHADYUMNA nov.
1 
sp. Pl. XXXI, fig. 3, 4. 

Dimensions. I. II. 
(fig. 3). (fig. 4). 

Diameter of the shell 42mm. 26 mm. 

Height of the outer whorl. 12•5 " 9 
" '.l'hickness of the 10 " 9 • 

Diameter of tLe umbilicus . 21 " 
12 

" 
This species may be looked upon as the type of the Indian representatives of the 

Mediterranean group of M. Suessi v. Mojs., to which form it is closely allied, but 
distinguished from it by its smooth shell and its comparatively simple sutures. 

It is quite as evolute as the European species and overlaps not more than the 
siphonal part of the preceding whorl. Corresponding to a diameter of 30 mm., the 
outer whorl is of equal height and thickness, but in later stages of growth the height 
of the volution increases more rapidly. The siphonal area and the umbilical margin 
n,re evenly rounded and pass gradually into the sides. 

The surface of the shell is almost smooth and exhibits as a rule only very deli­
cate strire of growth near the umbilical margin. These strire are not nearly so 
well and distinctly shown as in the group of M. sphaerophyllus. 

In some specimens, periodical exterior fi.mbrire have been noticed. 'They are 
in the shape of prominent fringed ribs as in the genus Lytaceras, and occur roore 
freq1:1ently in the two outer whorls at certain intervals whilst they are rarer in the 
inner volutions. The specimen, figured Pl. XXXI, fig. 3, possesses 3 of these nar­
row, radially directed fi.mbrire in the last, and 4 in the penultimate volution. The 
fimbrire are most prominent near the siphonal margin, where they are bordered on 
each side by a sharp edge. 

1 E. v. Mojaiaooica, Die Cepha.lopoden der Mediterranen Triusprovinz, Abh. k.k. Geol. Reichunst. l'L J,X XIX, 

fig. 4, p. 20i>. 
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Sulures.-The sutures are very similar to those of M. Suessi, but differ in having 
a distinctly developed third lateral lobe.· They are in a still lower stage of develop­
ment than in H. Suessi, which represents the simplest type of the genus hitherto 
known in the Mediterranean triassic province, The monophy llic saddles are narrow, 
entire and enlarged above. At the base of the siphonal saddle as well as of the 
principal lateral saddle is a single and very small indentation. The two first lateral 
lobes are each provided with three simple indentations at their base. The siphonal 
lobe is almost as deep as the principal lateral one. 

In the specimen figured Pl. XXXI, fig. 3, nearly one-half of the last volution 
forms part of the body-chamber. 

Nu:nber of specimens examined-Six. 

MoNOPHYLLITES CoNFUCII, nov. sp. Pl. XXX, fig. 7, Pl. XXXI, fig. 1, 2. 

Dimensions. I. II. 
(Pl. XXX. f, 7). (Pl. XXXI. f. 2). 

Diameter of the shell . 54mm, nmm • 
Height of the outer whorl. • 13 

" 6 " Thickness of the 
" " 9 

" 5 
" Diameter of the umbilicus . 30 

" 14 
" 

This is by far the most common species among the Indian Monopltyllites. From 
M. Suessi and M. Pradyumna it differs principally by its much more slowly increas­
ing volutions, Already M. Suessi is very different in this respect from all the other 
congeneric specieR of the Mediterranean Trias, but remains still far behind the 
present form. The specimen :figured in Pl. XXXI, fig. 2, has nine volutions besides 
the clearly marked embryonal cell, corresponding to a diameter of 23 mm., whereas 
in a specimen of M. Suessi, with a diameter of 28 mm., E. v. Mojsisovics counted 
seven volutions only. 

The whorls are rather compressed, higher than broad and overlap only the 
siphonal part of the preceding volution. The sides are flatly curved and gradually 
pass into the highly rounded siphonal area. The umbilical margin is rounded, 
the shell perfectly smooth. 

Neither :fimbrire nor varices (interior laminae of the shell) have been noticed 
in any of the specimens. 

The figured specimens are entirely chambered. 
Sutures.-Almost identical with those of M. P1·adyumna. Three lateral lobes. 

Only at the base of the siphonal saddle one small indentation on each side. The 
siphonal lobe terminates in two deep points and is divided by a high siphonal tubercle. 

Number of specimens examined.-Twenty-one. 

3. MoNOPHYLLITES PITAMAHA nov. sp. Pl. XXXI, fig. 5, 7, 8. 
Dimensions. 

Diameter of the shell • 
Height of the outer whorl , 
Thickness of the ,, ,. • 
Diameter of the umbilicus , 

55 mm. 

17 ,, 

8•5 " 

24 ' 
P2 
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This species is closely allied to M. Pradyumna as regards involution, but differs 
from it by very fl.at, compressed and high whorls, and also by showing some traces of 
transverse folds on the outer volutions. These broad, fl.at folds cover the lower por­
tion of the sides only, and are slightly curved backwards. They vary much in 
strength and appear at different stages of growth in different individuals. In the 
figured specimen fig. 7,, the two sides of the shell are even perfectly asymme­
trical and their sculpture is completely different. 

The two figured specimens are entirely chambered. 
,Sutures.-:-Almost identical with those of M. Pradyumna. The monophyllic 

shape of the saddles is especially well marked in the siphonal saddle which is 

provided at its base with a short indentation on each side. 
Number of specimens ea:amined.-Seven. 

B. GROUP OF MONOPHYLLITES SPH.iEROPHYLLUS, v. Hauer. 

4. (1) MoNOPHYLLITES HARA. nov. sp. Pl. XXXI., fig. 9. 

Dimensions. 

Diameter of the shell 
Height of the outer whorl • 
Thickness of the 
Diameter of the um bilious 

5lmm. 

21 " 
16 " 
18 " 

This species is very closely allied to the Mediterranean M. sphcerophyllus, v. 
Hauer,1 not only in general shape, but also in involution and sculpture. But the 
shape of serration of the sutural line constitutes an essential difference. This is 
still simpler in the Indian form than in M. sph(lJrophyllus, which may be considered 
to be the oldest hitherto known member of a group of forms which continue through 
the whole of the Mediterranean Trias, from the M uschelkalk to the zone of Tracky­
ceras ..A.onoides. 

The high, compressed whorls, which overlap the siphonal area only, have very 
flatly curved lateral parts and a moderately rounded siphonal area, which is 
distinctly separated from the sides by a steeply rounded siphonal edge. The 
umbilical margin slopes suddenly towards the perpendicular umbilical wall. The · 
umbilicus is deep and stair-like. 

The lateral parts are covered with numerous, narrow, faintly marked radial 
folds, which pass across the siphonal area, although considerably weakened. T!!ey 
are not merely confined to the ostraaum of the shell like the numerous delicate, 
transverse strire of growth, but may be noticed also on the tmrface of the cast. The 
shell being but partly preserved in the outer volutions of this specimen, the direc­
tion of these very densely crowded strire of growth has not been ascertained com­
pletely. A decidf'd forward-bent curve in the siphonal area, as in M. sphceropkyllus~ 

E. v. No;'sisovics, Die Cephalopoden der Mediterranen Triasprovinz Taf. LXXI K, fig. 1-3, p. 206, 
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is not visible. On the contrary, they pass 'radially across the sides and across the 
siphonal area and parallel to the faint transverse plications. 

Both specimens are entirely chambered. 
Sutures.-Differ from the sutures of M. sph(IJropkyllus by a less rich orna­

mentation principally and by the absence of a third lateral saddle. The third 
lateral lobe is in the position of a large much drawn.out umbilical lobe. The nar­
row, bifid siphonal lobe is divided by a high siphonal tubercle. The principal 
lateral lobe is much deeper. The denticulations on the outer margins of the two 
principal lateral lobes, adjoining the base of the preceding saddles, are consider­
ably less individualised than in M.. sphrerophyllus. The saddles themselves are 
consequently less slender and less deep1y laced at their base. The serration of the 
base of the principal lateral lobe is identical in both species. The siphonal saddle 
terminates in one broad, cir~ular foliation. The principal lateral saddle is higher, 
the second lower than the siphonal saddle. Both form long drawn.out foliations 
rounded above. 

Number of specimens examined.-Two. 

Remarks.-An undescribed species from the Russian Island (Eastern Siberia) 
is very closely allied to M. Hara as regards the development of its sutural line. It 
belongs to a collection of triassic cephalopoda from Eastern Siberia which Oberberg­
rath E. v. Mojsisovics has entrusted to me for description. This Siberian Mono­
phyllites has also two lateral saddles only, and the third lateral lobe assumes the 
shape of an umbilical lobe, which cannot be divided any further. 

5. (2) MoNOPHYLLITES K1NGI nov sp. Pl. XXXI, fig. 10. 

Dimensions. 

Diameter of the shell 
Height of the outer whorl 
Thickness of the ,, 
Diameter of the umbilicus 
Height of the whorl in the place of its greatest aplanation • 
Thickness of the whorl in the place of its ,, ,, .. 
Corresponding diametar of the shell • 
Corresponding diameter of the umbilicus 

57mm. 

21 " 
12 ,, 

22 ,, 

16 " 
11 " 
43 " 
17 .. 

This form is very closely allied to M. Hara, but differs therefrom by its obli­
quely elliptical outline, by more compressed whorls, and by a narrow, high but 
rounded siphonal area. The latter gradually passes into the flatly curved lateral 
parts. The umbilicus is shallower than in M. Hara. 

Sculpture and sutures are almost perfectly identical in the two species. 
This type is represented by a single specimen, one half of the outer whorl of 

which is part of the body-chamber. 

6. (3) MoNOPHYLLI'rEs Nov. SP. IND. Pl. XXXI. fig. 6. 

The figured fragment belongs to a species, which is probably closely alli~d to 
M. Hara but is distinguished by its sutures, which exhibit a more advanced stage 
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of development. The two first lateral saddles are more slender, remarkably contract­
ed at their base, and provided, each one, with a distinct indentation on their inner 
margins. The fragmentary state of the specimen did not reveal the presence of a 
third lateral saddle. 

Part of the shell is preserved in the siphonal area. As it is covered with numer­
ous densely crowded and very delicate lines of growth, it seems beyond dou ht that 
this fragment belongs to the group of Monophyllites sphcerophyllus. The frag­
mentary inner volution is covered with numerous, faint, radial plications. 

Sub-family PTYCHITIN..:E. 

Genus: XENODISCUS, Waagen. 

The genus Xenodiscus, distinguished from Gyronites Waagen (synonymous 
with Ophiceras, Griesbach) by its long body-chamber, has two representatives in the 
fauna of the triassic limestones of Chitichun. Both belong to a much more 
advanced stage of development, than all hitherto known forms of this genus from 
the Indian and Arctic-Pacific provinces. One of them is distinguished by cera­
titic sutures, in which the marginal walls of the saddles are serrated up to the 
middle of their height, whereas in the congeneric species of the Himalayan Lower 
Trias the lobes are denticulated only at their base. The second species, of which 
unfortunately only a fragment has been found, recalls the genus Gymnites 
in the character of its sculpture. 

1. XENODISCUS MIDDLEMISS! nov. sp. Pl. xxx, fig. 6. 

Dimensions. 

Dia.meter of the shell 
Height of the outer whorl 
Thickness of the 
Dia.meter of the umbilicus 

55 mm 
18 .. 

8 .. 
24. •• 

This species has a very :0.at, discoidal shell, with numerous, slowly increasing 
whorls. In this respect it can only be compared among the congeneric species of 
the lower Trias, with Xenodisaus demissus Oppel.1 But it differs therefrom by 
more compressed volutions and by higher whorls. .ill the rest of the Indian or 
Siberian species of Xenodiscus are characterised by more rapidly increasing volutions. 

The lateral parts are flat and aplanate. The narrow, rounded siphonal area. is 
more or less distinctly separated from the sides by an obtuse edge. The sides slope 
fl.atly convex to the shallow umbilicus. 

Surface of the shell smooth, partly interrupted by very faint and indistinct 
radial plications. 

1 Pallllontologische Mittheil. I. 1865, Pl. 86, fig. 1, p. 290. H is, however, doubtful, whether this species may be 
included in the genus Xenodi1eua. 
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In this specimen one-third of the last whorl belongs to the body-chamber. 
Sutures.-The vertical projection of the outline of the penultimate whorl 

meets the inner margin of the second lateral saddle of the succeeding volution. 
Siphonal lobe short, only half as deep as the principal lateral lobe, and provided 
with a high siphonal tubercle. Lobes and saddles comparatively narrow and elong­
ated._ The second lateral saddle is very low. Lobes provided with deep digitations, 
which affect the marginal walls of the saddles up to the middle of their height; 
they are especially well developed at the inner margins of the siphonal and of the 
principnl lateral saddles. Second lateral saddle followed by a long, serrated um­
bilical lobe, with two deep points near the inner margin of the saddles on both sides. 

Nwmbe1· of specimens examined.-One. 

2. XENODISCUS NOV. SP. IND. Pl. XXX,, :fig. 4. 

The fragment,-body-chamber and part of the penultimate whorl-belongs 
to a highly interesting form, the sculpture of which corresponds to that peculiar 
to the genus Gywnites, which is most probably descended from Xenodiscus. The 
only species of Xenodiscus with a similar sculpture, X. dentosus E. v. l\Iojs. 1 has 
long tubercles, spirally protracted and arranged along tbe sharply edged siphonal 
margin, corresponding to an equal number of faint, broad radial plications, which 
completely die out near the umbilical margin. But whereas in Gymnites this 
sculpture is as a rule confined to the lower portion of the sides, in X. dentosus the 
lower part of the sides is smooth and the sculpture most distinct between the 
middle of the lateral parts and the siphonal margin. 

In this fragment, however, the sculpture agrees almost perfectly with that of 
Gymnites Jollyanus Oppel. Faint, broad, radial plications, which are bent some­
what backward, appear along the middle of the sides in the shape of prominences, 
arranged along an elevated spiral line. The transverse plications are interrupted 
by shallow, rounded depressions and become obsolete before reaching the umbilical 
margin, whereas the spiral elevation is continuous, or ridge-like. 

The surface of the shell is covered with strongly developed lines of growth, 
which become indistinct in the upper portion of the sides, where they describe Cl. 

slight, falciform curve. 

This form, like X. Middlemissi, is characterised by rather slowly increasing 
volutions, and by a wide and open umbilicus. The whorls are compressed and high. 
'l'o a height of the aperture of 35 mm. corresponds a thickness of 15 mm. The 
sides are flatly convex and pass gradually into the rounded siphonal area. The 
greatest thickness of the outer whorl coincides with the middle of the lateral parts. 
The umbilical margin is marked by an obtuse edge and separated from the urn hilicn l 
suture by a low, perpendicular inner wall. 

Sutures.-The rather unfavourable state of preservation permits only a generic 

1 Arktiscl1e Triasfaunen: Mem. Acad. Imp. des Sc. de St. Petersbourg VII• ser. \'oL IXXIII, 1S86. PL XI. 
:fig. 12, p. 78. 
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identification. The siphonal saddle is remarkably large. The second lateral saddle 
is nearly as high as the principal one. rrhe lobes are broad and, so far as can be as 
certained, provided with deep digitations at thefr base. There seems to be only one 
single auxiliary lobe. 

Number of specimens examined.-One. 

Genus GYl\INITES. E.v. Mojsisovics. 

GYMNITES UGRA. nov. sp. Pl. XXX., fig. 5. 

Dimensions. 

Diameter of the shell • 
Height of the outer whorl . 
Thickness of the ,, 
Diameter of the umbilicus . 

60mm. 

2~ " 
12 " 
23 " 

This species is one of the most interesting forms in the small fauna of the 
Triassic limestones of Chitichun, because it represents the oldest type hitl.Jerto known 
of the genus Gymnites, the sutural line of which is still in a very low stage of deve­
lopment and has only just passed from the Xenodiscus-stage into that of Gymnz"tes. 

It recnlls in general shape and involution Gymnites incultus Beyrich1 among 
the EuroJ.>ean, and of G. 17 asanfasena. among the Indian con generic species. 'l'he 
numerous, slowly increasing volutions, which overlap each other to one half of their 
height, are compressed and bordered by almost fiat lateral parts. 1.'he narrow and 
rounded siphonal area passes gradually into the sides. An obtuse edge marks the 
umbilical margin, from which a short but steep inner wall slopes towards the um­
bilical suture. 

The sculpture consists on the inner volutions of broad, transverse plications, 
which are almost as broad as the intervening depressions; they are narrower and 
less distinctly shown on the last whorl. Along the centre of the sides, a series of 
tubercular prominences,-the terminations of the folds,-appear as a chain or raised 
band. 

Sufores,-In the figured specimen, which consists almost entirely of air­
cham bers, the vertical projection of the outline of the- penultimate volution touches 
the inner margin of the second lateral saddle. The short siphonal lobe is divided 
by a broad pyramidal siphonal tubercle, the height of which nearly equals that of 
the siphonal saddle. The principal lateral lobe is the deepest. 

The ramification of the lobes and saddles is not so far advanced as in the young 
individuals of G. incullus, figured by E. v. Mojsisovics.2 The saddles are doli­
chophyllic, and at the top of the siphonal saddle a deeper incised, rounded branch 
starts from the outer margin. This is the only trace of a more advanced ramifi­
cation in the broad saddles. The lobes are provided with' deep digitations at their 
base, which, 11owever, are simpler than in the young specimens of G. incultus. In 

1 E. v. Mojsi9ovici, Die Cephalopoden der Mediterraneu Trias•Provinz : Abh. k.k. Geol Reichsanst, Vol. X, 
Pl. LIV, fig. 1-3, p. 233. 

1 l. c. Taf. LIV, fig. 3c. 
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the latter, every single digitation is already denticulated, when corresponding to a 
height of the outer whorl of 9 mm. 

The arrangement of the auxiliary lobes is very characteristic. The second 
lateral saddle is perfectly individualised and followed by a deep incision, which marks 
the first auxiliary lobe. The two next larger branches slope obliquely towards the 
umbilical suture. These two auxiliary saddles are entire. The broad sutural lobe 
which follows is serrated but does not permit tracing out its further elements. 
These well-individualised obliquely-shaped auxiliary lobes differ from the mon~ simple 
sutures of Xenodisaus s.nd justify the determination of this species as Gymnitea, in 
spite of the simpler development of the other sutural elements. 

Number of specimens e.xamined.-Two. 

Genus STURIA E.v. Mojsisovics. 

STURIA MONGOLICA nov. sp. Pl. XXIX., fig. 4. 

Dimensions. 

Diameter of the shell 
Height of the outer whorl 
Thickness of the ,, ,, 
Diameter of the umbilicus 

69mm. 

37 " 
21 " 
8 " 

This species, which does not seem to show any relationship to any of the Me­
diterranean congeneric forms, differs from the latter by a comparatively wide, open 
umbilicus, and by simpler sutures. 

The volutions exhibit considerable egression and are separated from the um­
bilicus by a high and perpendicular umbilical wall. The umbilical" margin is a 
sharp edge, already distinctly marked in the inner volutions. 

The lateral parts are moderately convex. Siphonal area narrow, rounded, and 
passing gradually into the sides. The outer whorl is thicker than in most of the 
congeneric species from the Alpine Muschelkalk. As in Sturia aemiarata E. T. 

Mojs.,1 flat radial folds are strongly developed on the surface of the lateral parts, 
especially on their lower portion. 

In the only specimen of this form in my collection the shell is but partly prei:;erved 
and I am therefore not quite satisfied about the sculpture on its surface. On 
the outer volution the siphon.al striations have been observed ; they are numerous, 
thin and bordered by a sharp edge, as in S. Sansovinii, E. v. :Mojs. 

Sutures.-The sutures of this specimen, which is entirely chambered, typically 
exhibit the shape and arrangement of the sutures peculiar to the genus Sturia. 
The vertical projection of the outline of the penultimate whorl touches the inner 
margin of the second lateral saddle. :Five auxiliary Jobes outside the umbilical edge. 
The broad siphonal tubercle, stretching from the siphonal area over the lateral parts, 
is only half as high as the siphonal saddle. The latter stands at equal height with 
the second lateral saddle. The two lateral fobes are considerably longer than the 

1 Die Cephalopoden d11r Mediterranen Triasprovinz: Abh. Gi!ol. Reichs-Anst. Vol. X, Pl. XLYIII. fig. 8; Pl. 
XLIX, fig. 1, 3; Pl, L, fig. 2, p. 242. 
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siphonal lobe. Their termination is bifid. The pyramid-shaped saddles are very 
slender, their branches being incised so deeply, that only the very stems remain 
entire. The ornamentation of the branches is, however, not nearly so rich as in 
S. semiarata, S. Sansovinii or S. foroj?Jliensis. In the siphonal saddle the strong 
outer branch, peculiar to the two first-mentioned species, is missing. Altogether 
the sutures of 8. mongolica may be said to be on a somewhat lower level of develop­
ment than the Mediterranean representatives of this genus in the Alpine 1\1 uschel­
kalk. 

Bumber of specimens examined.-One. 

Family: .AROESTID.2E. 

Sub-family: JOANNITIN.iE. 

Genus: PROCLADISCITES E. v. Mojsisovics. 

This genus was hitherto only known from the Upper Muschelkalk and from 
the zone of Protrachyceras .Archelaus in the Mediterranean Triassic province, but is 
represented in the triassic fauna of Chitichun by a form which is very closely allied 
to the European species of Procladiscites Brancoi, E. v. Mojs. 

PROCLADISCITES YAsona nov. sp. PL XXX. fig. 1, 2, 3. 
Dimensions. 

Diameter of the shell 
Height of the outer whorl 

Thickness of the ., ., • 

Diameter of the umbilicus • 

60 .nm. 

32 " 
14 " 

8 " 

This handsome species is evidently closely related to P. Brancoi E. v. Mojs. 1 

from the Upper Musohelkalk of the Alpine Trias (zone of Ceratites trinodosus). 
The agreement between the two species is remarkable not only in involution, but 
also in sculpture and arrangement of the sutural line. 

P. Yasoda has as high and compressed whorls as its European ally; a narrow 
rounded siphonal area and flat lateral parts, which pass gradually into the siphonal 
area. An essential difference from P. Brancoi consists in the shape of the umbilicus. 
As E. v. Mojsisovics has remarked, the shape of the umbilicus in P. Brancoi is not 
accurately known. "There seems to have existed a narrow, open umbilicus; it 
may however, be possible, though not probable, that the umbilicus was closed, as in 
the greater number of the species of Oladiscites.'' But P. Yasoda has a compara­
tively wide open umbilicus, which exposes the numerous inner volutions as narrow, 
spiral-bands. In the young specimen, figured Pl. XXX., fig. 2, to a diameter 
of the shell of 26mm. corresponds an umbilicus of 4mm. In this respect this 
species recalls P. macilentus2 from the M uschelkalk of Han Bulog in Bosnia. 

1 Abh. kk. Geo). Reichsanst. Vol. X. Pl. XLVIII, fig. I, 2, p.171. 
2 F. v. Hauer, Beitraege zur Keuntniss der Cephalopoden der Trias von Bosniea. I. Neue Funde aus dern 

~uschelkalk von Han Bulog bei Sarajevo: Denkschr. Kais. Akad. d. Wiss. Wien, ma.th. oat. Cl. LIX. 1892, Ta.f. X. 

fig. 2, p. 280. 



CHITICHUN CEPHALOPODA. 115 

The sculpture of the shell agrees perfectly with that of P. Brancoi. The nu­
merous and thin spiral ribs are somewhat narrower than the intervening depres­
sions. 

Sutures.-Very similar to the sutures of P. Brancoi. 'l'hree lateral lobes. The 
second lateral lobe is the deepest. Siphonal lobe short, although rather deeper than 
in the European species. Siphonal saddle lower than the two first lateral saddles. 
All terminate in one single rounded lapel growing narrower towards the top. The 
number of auxiliary lobes cannot be ascertained, but is probably less than in P. 
Brancoi. The ornamentation of the lobes and of the branches of the saddles is 
simpler in the details. 

In the specimen figured Pl. XXX. fig. 3, one half of the outer voluti<?n belongs 
to the body-chamber. 

Number of specimens examined. -Ten. 

II. NA UTILEA. 

Family: ORTHOCERATID.iE. 

Genus: ORTHOCERAS, Breynius, 

0RTHOCERAS sp. ind. Pl. XXIX., fig. 5. 

This figure refers to a fragment of a body-chamber 95 mm. long and points to 
a form which was distinguished by a long body-chamber and by a circular transverse 
section. The diameter of the body-chamber is 15·5 mm. at its posterior termination 
and 20 mm. at its anterior margin where broken off. Angle of emergency about 
40, 

The shell is smooth. In the upper portion of the cast the existence of a flat 
transverse band is noticed. 

The central position of the siphuncle, as drawn in the figure (fig. 5b), is rather 
doubtful. 

Number of specimens examined.-Two. 

Q 2 
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CONCLUSIONS. 

The fauna of cephalopoda from the Triassic limestone of Chitichun contains the 
following speci~s ; -

1, Danttbites Kansa, Diener. 

2. ,, Ambilca, Diener· 

3. Sibirites Pandya, Diener. 

4. Moiwplivllites Prad!J1tmna, Diener. 

5. " Confitcii, Diener. 

6, ,, Pitam111za, Diener. 

7. ,, Hara, Diener. 

8. ,, Kingi, Diener. 

9. ,, nov, ap. ind. 

10. Procladiscites Y asoda, Diener. 

l l. Xenodiscus Middlemiasi, Diener. 

12. ,, nov. sp. ind. 

13. Gymnites Ugra, Diener. 

14. Sturia mongolica, Diener. 

15. Orthoceraa sp. ind. 

The genera which are represented in this fauna may be divided into three 
groups. 

The first group is represented by the genus Xenodisaus, which has hitherto 
only been found in younger palreozoic or in lower triassic strata. The second 
group comprises the genera Monopkyllites, Frocladiscites, Gymnites and Sturia, 
none of which have ever been found in a lower horizon of the Mediterranean 
Trias than in the Muschelkalk. To the third group belong .Dan"bites and Sibirite.<t, 
which make their first appearance in lower triassic or even in Permian(?) bed~, but 
ascend into upper triassic horizons. 

The most important feature of this triassic fauna are the genera. of the second 
group. So far as numbers go, the genus Monopkyllites and among that the species 
allied to M. Suessi, v. Mojs., play the principal part. 1.'be sutures of the Himalayan 
foi·ms belonging to this section are on a somewhat lower level of developmel.tt, than 
in M. Suessi, the simplest type of this genus in the Mediterranean province. In M.. 
Hara and in M. Kingi, belonging to the group of M. sphcerophyllus, v. Hauer, the 
ornamentation of the sutures is likewise far less advanced than in their European ally 
from the Alpine Muschelkalk. Only the Monophyllites fi::;-ured in Pl. XXXI, fig. 
6, which is unfortunately in a rather fragmentary state of preservation, bas a sutural 
line of similar development to M. sphcerophyllus. 

There are similar relations between Sturia mongolica and the congeneric 
species of the Mediterranean 'Iriassic province, . as between the above-mentioned 
Indian Monophyllites and their European allies. In S. mongotica the sutures are 
also of a somewhat lower character of development than in the geologically oldest 
congenerfo forms from the upper Alpine Muschelkalk. But it is distinguished 
from.the_latter by_a wide, open umbilicus and the egression of the outer volution. 
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The antique character of the Indian representatives of the genera peculiar to 
the Muschelkalk in the Mediterranean Triassic province is still more clearly shown 
in Gymnites Ugra, the sutures of which have only just completed the tran,sition 
from the Xenodisous-into the Gymnites-stage. 

The most advanced faunistic element among tl1e triassic cephalopoda of Chiti­
chun is Procladiscites Yasoda, which is very closely allied to the Mediterranean 
P. Branooi, v. Mojs. from the Upper Alpine Muscbelkalk, differing therefrom 
only in quite subordinate details of the sutural line. 

The genus Sibirites, and especially Sibirites Pandya, does not afford any clue 
to the age of the triassic fauna of Chitichun. The existence of 1Jat1ubiles Kansa 
however, which is closely allied to the Japanese D. Naumanni v. Mojs., is evidence 
decidedly in favour of a younger horizon than Lower Trias. Forms of IJanubites 
with such highly develop ed sutures, the marginal walls of their saddles enn 
being partly provided with indentations, have never been collected hitherto, either 
in the Olenek-beds of Siberia, nor in the lower Trias of the Himalayas. 

The genus Xenodiscus, it is true, has hitherto only been met with in the Per­
mian rocks of the Salt Range, in the lower Trias of the Himalayas, in the Siberian 
Olenek-beds and in the bomataxial Meekoceras-beds of Idal10 in the United States 
of North America. In the Mediterranean Musclielkalk its place is taken by the 
genus Gymr1ites, most probably descended from Xenodisous as has been pointed out 
by v. Mojsisovics. In the Muschelkalk of the main region of the Himalayas, Xenodis­
cus is likewise missing, and the forms of Gymnites peculiar to this horizon are all 
distinguished by richly ramified sutures. It ought however to be taken into consi­
deration, that the fauna of the Muschelkalk of the Central Himalavas contains al-. . 
most exclusively such types of cephalopoda only as are peculiar to the upper 
Mediterranean Muschelkalk, whereas the lower portion of the Himalayan :\I u­
schelkalk is represented by a fauna rich in brachiopods and bivalves, from which 
as yet only one single ammonite, Sibirites Prahlada is known. It must, more­
over, be borne in mind, that the two species of .X.enodiscus belonging to the triassic 
fauna of Cbitichun, point to a far more advanced stage of development than any 
of the congeneric forms from the lower 'l'rias. 'Ihis not only refers to XenodiscuY 
Middlemissi, the ceratitic lobes of which are serrated up to the middle of the 
marginal walls of their saddles, but also to the second but indifferently preserved 
species, which is distinguished by a perfectly " Gymnitio" sculpture. 

Judging by its general zoological character, the fauna of the triassic limestone 
of Chitichun can only be looked upon as a Muschelkalk fauna. The presence of 
the genus Xenodiscus, otherwise confined to lower triassic beds, but associated with 
a far greater number of types peculiar to the Muschelkalk, cannot influe"C.ce this 
decision and so much the less, since together with Xenodisous the oldest hitherto 
known representative of the geologically you:cger genus Gymnites makes its first 
appearance. 

The Muschelkalk types, which are in predominating numbers, are all of a de­
velopment, which points to a lower horizon than that of the Muschelkalk of the 
main region of the Central Himala.yas. This view is es.Pecially confirmed by the 
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character of the Monophyllites, of Sturia mongolica and of Gymnites Ugra, which 
impart to the triassic cephalopoda of Chitichun the appearance of a fauna of the 
lower Muschelkalk. The triassic limestones of Chitichun may therefore be consi­
dered as forming a lower division of the Indian Muschelkalk, corresponding possibly 
to the horizon of Sibirites Prahlada in the main region of the Himalayas. With 
this view the occurrence of Xenodiscus agrees best. The persistence of the geologi· 
cally older type of Xenodiscus in the triassic beds of Chitichun is counterbalanced 
by the isolated occurrence of Procladiscites Yasoda, which is very closely allied to 
a species of the upper Alpine Muschelkalk. 

The considerable predominance of the Ammonets leiostraca in this fauna is 
rather remarkable. Each of the three species of Trachyostraca is only represented 
by one single specimen in my collection. Among the Leiostraca, Monophyllites 
prevails, which is missing in the Muschelkalk of the main region of the Himalayas. 
But in the triassic limestones of Chitichun not a single species of Ptychites or of 
Meekoceras has been met with, whereas these two genera afford, besides the Ceratites, 
the most important leading forms of the j\f uschelkalk in the main region; the latter 
are only represented in the fauna of Chitichun by the sub-genus Danubites. 

This sharp palreontological separation of the two faunas is to be explained 
principally, as I believe, by a difference of facies. The Muschelkalk of the main 
region of the Himalayas is a normal sediment, spread equally over a large area, 
whereas the triassic limestones of Chitichun and the geologically younger rocks 
to the east of the Balchdhura Pass of upper-triassic age, characterised by the oc­
currence of the genus Jovites E. v. Mojs., seem to be a local development and to re· 
present the Hallstatt-facies in the Indian triassic province. .,_ 

The relations between the triassic fauna of Chitichun and the Mediterranean 
Muschelkalk are clearly indicated by Procladiscites Yasoda and in some of the 
species of the genus Monophyllites allied to 111. Suessi v. Mojs. or to M. aphaero­
ph11llus v. Hauer. On the other hand the occurrence of the genus Sihirites and of 
IJanubites Kansa, closely allied t the Japanese D. Naumanni v. Mojs. points to 
a close relation with the Arctic-Pacific Province of the Trias. 
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APPENDIX TO PART II. 

To the reprefentatives of the subgenus Aspiditea in the Himalayan trias a species from ihl' 
'triassic limestone crags of Chitichun must be added, the description of which has not been given iu 
the second part of this volume. To this species I attribute the name: 

I 

~ 
ASPIDITES KOSSMATI nov. sp. 

TRIASSIC LIMESTONE OP CHITICHUN. 

a. Side view, b. Front view, c. Sutural line. 

The specimen, on which this species is founded, was accidentally discovered by Dr. Kossmati 
Assistant at the Geological Museum .of the University of Vienna, amongst the collections from Chiti­
chun. I had at first mistaken it for Procladiacites Ycisoda, but as it seemed rather insignificant, being­
only an internal cast, did not consider it good enough to develope its sutures and umbilical region. It 
was only after carefully preparing the latter that its true generic position was revealed. 

Among the Salt Range species of Aspidites there is none more closely allied to ours than 
Aspidites magnumbiZicatus, Waagen (Fossils from the Ceratite Formation, Pl. XXVI, fig. 5 a, b, c, 
p. 221). 

In general shape it is rather similar to this species and the umbilicus is but little smaller in the 
Chitichun form. The involution is nearly identical, the overlap of the last volution over the penulti­
mate whorl occupying less than two thirds of the entire height of the latter and exactly two se..-enths 
of the height of the last volution. 

The transverse section of our species ·differs from A. magnumbilicatua especially by its sides 
being flatter and converging from the umbilical margin towards the siphonal area in an almost even, 
scarcely convex slope. The largest transverse diameter corresponds to the umbilical margin, which 
in more advanced stages of growth becomes slightly elevated and divided from the adjoining si<les 
by a very shallow circular depression. 

The siphonal area is regularly rounded and unites gradually with the sides without forming 
subangular edges. Such are, however, distinctly marked in the juvenile stage and correspond to a 
diameter of 20 mm. The umbilical margin is perfectly sharp and surrounded by a comparatively 
high, perpendicular umbilical wall, but the latter does not overhang, as in A. mag1/11n16ilieatu1. 

As the specimen under a~scription is only internal cast, the Ehell surface is unknown. The 
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cast is nearly smooth, with indistinct traces of falci.form ribs. The shell seems to have been covered 
with faint falciform folds, similar to the sculpture exhibited on the shell of .tf.. mngnumbilicat 11 • 

the internal cast of which is described by W aagen as being entirely smooth. 
The present specimen, attaining a diameter of 74 mm. is composed of air chambers only, no part 

of the body chamber having been preserved. 
Sutures.-This species is a typical representative of the subgenus Aspidites, by reason of the 

arrangement of the auxiliary series in its sutural line. It belongs to Waagen's section of the polymeri 
the denticulations of the first auxiliary lobe being of unequal size and not symmetrically arranged. 

The sutural line, which is very well preserved, differs from that of A. magnumbilicatus only in 
minor details, especially in the arrangement of the auxiliary elements, following the first auxiliary 
lobe. The siphonal lobe is remarkably broad, provided with irregular indentations and divided 
by a broad pyramid shaped median prominence. The two lateral lob~s are considerably narrower, 
and provided with strong denticulations at their base, but of unequal number in the different septa. 
Hoth in the siphonal and lateral saddles th3 highest point is shiftel towards the umbilical side. 
The saddles are more slender and narrow than in A. 1nagnumbilicatus, the siphonal saddle is 
bordered by parallel margins, not phylloid in its outlines. The principal lateral sa.ddle is but slightly 
longer than the second lateral and siphonal saddles. The first auxiliary lobe is less broad than the 
adjoining lateral saddle, and bears four denticulations below. Among them those nearer to the umbi­
lical side of the lobe are the larger ones, imparting to the lobe a somewhat sloping character. The next 
auxiliary lobes and saddles likewise slope towards the umbilical suture. The first and second 
auxiliary saddles are perfectly conical in shape and are separated by a sharply pointed lobe. The 
third auxiliary lobe is equally pointel but the adjoining saddle is obliquely rounded above, and 
even provided, as it seems, with a few slight indentations. It is divided by the umbilical edge. 
The fourth auxiliary lobo is situated on the umbilical wall, and exhibits in opposition to the preceding 
lobes a strongly bifid termination. It is followed by another small rounded saddle, which reaches 
down to the umbilical suture. 

As the specimen is cut into two by a fissure wnich has caused. a displacement of the portions 
on botfi sides, I cannot give the measurements of the entire specimen, but only such as correspond 
to a diameter of the shell of 58 mm. 

These measurements are as follows :-

Diameter of the shell 

" 
,, ,, umbilicus 

Height of the last volution 

Height of the umbilical wall 
Thickness of the last volution 

{
from the umbilical suture 

,, preceding whorl 

Locality.-Triassic limestone era.gs of Chitichun in Tibet. 

58mm. 
10 
28 
20 

• 4·5 
app. 17 

Remarks.-The presence of a representative of the subgenus Aspiditea in the fauna of the 
triassic limestone crags of Chitichun is of special interest. In thz description of this fauna, contained 
in the last chapter of the second part of this volume I observed that the majority of its elements are 
muschelkalk types, but that they are associated with forms bearing a more antique character than 
the general geological character of the fauna, I therefore drew the conclusion that the triassic lime­
stone of Chitichun may be considered to form a lower division of the Indian muschelkalk. This view 
is confirmed by the presence of Aspidites which is a geologically older type than the Meekoceratida 
of the muschelkalk. Up to now species of Aspidites have only been found in the upper division 
of the lower trias of the Indian region. The Salt Range species of this subgenus are all confined 
to the Ceratite sandstone, where they make their first appearance in its middle division, the 
Stachella beds. The occurrence of Aapidites and of Xenaspis consequently confers a rathe1· antique 
aspect to the fauua of the triassic Chitichun limestones, whereas the occunence of Proctadi.scite~ 

Yasoda has the contrary effect. 
From all this it appears to me in accordance with my former views on this subject that the 

rocks containing the triassic fauna of Chitichun must be placed rather low in the Muschelkalk series. 
It cannot, however, be decided whether they are on a level with the horizon of Sibirites prahtada 
in the main region of the Himalayas, or with the upper Ceratite limestone of the Salt Ra~e. 
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PLATE I. 
Fig. la, b, c. Ceratites 'l'huillieri, Oppel; Muth (Spiti), Coll. Schlagintweit, Palreontological 

Museum in Munich. Oppel's type-specimen. 

Fig. 2. Ceratites 'l'hui!Eeri, Oppel var.; Shalshal Cliff near Rimkin Paiar E. G.; Coll. Diener. 

lig. Sa, b. Ceratites uov. sp. ind. ex. aff. C. Wetsoni, Diener, fragment of outer whorl; Shal­
shal Cliff near Rimkin Paiar E. G. ; Coll. Diener. 

Fig. 4a, h. Ceratites Himalayanus, Blanford; Spiti (locality unknown); Coll. Asia.t. Soc. of 
Bengal. Blanford's type·specimen. 

Fig. 5. Ceratitcs onustus, Oppel, fragment of outer whorl; Kuling (Spiti); Coll. Scblagint­
weit, Palreontological Museum in Munich. Oppel's type-specimen . 

. Fig. 6a, ~. Ceratites W etsoni, Oppel, fragment of outer whorl; Spiti ; Coll. Schlagintweit. 
Palreontological Museum in Munich. Oppel's type-specimen. 

Jt'ig. 7 a b. Ceratites trulJ.cus, Oppel, fragment of outer whorl ; Kuling (Spiti) ; Coll. Schlagint­
weit, Paheontological Museum in Munich. Oppel's type-specimen, 
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PLATE II. 
Fig. la, 6. Ceratites Voiti, Oppel; Kuling (Spiti), Coll. Stoliczka, Geologies.I SUI"Vey Museum 

in Calcutta. 

Fig. 2a, fl. Ceratites Voiti, Oppel; a. portion of the ventral side restored, a.fter the specimen 
figured a.s la; Kunzum Pass (Spiti), Coll. Schlagintweit, Palreontologica.l 
Museum in Munich ; Oppel' s type-specimen. 

Fig. 311, fJ. Ceratites Ravana, Diener, var; Sha.lsbal Cliff near Rimkin Pa.ia.r E. G., Coif. 
Diener. 

Fig. 411, 6, Cera.tit.es nov. sp. ind. ex. aff. C. Ravana, Diener; fragment of outer whorl; Utadh­
ura (Johar), Coll. Diener. 

Fig. fia, 6. c. Ceratites Rava.na., Diener; Shalshal Cliff ~ear Rimkin Paiar E. G.; Coll. Diener. 

Fig. 6. Ceratites nov. sp. ind. ex. a:ff. C. Ravana, Diener ; Spiti, Coll. Schlagintweit, Palmontolo· 
gical Museum. in Munich. 
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PLATE III. 
Fig. la, b, e. Ceratites Hidimba., Diener; full-grown specimen, with a. portion 0£ the shell 

preserved. Ea.st slope of Tsang Tsok La., Hop Ga.dh (Hundes), Coll. Gries­
bach, Geological Sw"Vey Museum in Calcutta. p. --13 

Fig. 2a, lJ, c. Ceratites Dungara, Diener; Kuling (Spiti), Coll. Geological Survey Museum 
in Calcutta.. 

Fig. 3. Cera.tites sp. ind. ex. aff. C. Hidimba, Diener; probably from Spiti, Coll. Geological 
Survey Museum in Calcutta. 
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PLATE IV. 
Fig. Ia, b. Ceratites Arjuna, Diener; Shalshal Cliff near Rimkin Paiar, Coll. Diener. 

Fig. 2a, b. Ceratites Visvakarma, Diener; Shalshal Cliff near Rimkin Paiar, Coll, Diener. 

Fig. 3a, f;, c. Ceratites Airavat.a, Diener; Shalshal Cliff near Rimkin Paiar, Coll, Diener. 

Fig. 4a, b. Ceratites nov. sp. ind., Diener (group of Ceratites circumplicati); Sbalshal Cliff 
near Rimkim Paiar, Coll, Diener. 
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PLATE V· 
Fig. la, lJ, c, tl, Ceratites Kamadeva, Diener; Shalshal Cliff near Rimkin Paiar E.' G., Coll. 

Diener. . 
Fig. 2a, lJ, c. Ceratites Kuvera, Diener; N. of Kalapani, Kali River Valley (Byans), Coll. 

Griesbach, Geo]. Survey Museum in Calcutta. 

Fig. 3a, 6. Ceratites sp. ind. from the group of Ceratites Geminati, l\fojs.; Shalshal Cliff near 
Rimkin Paiar, Coll. Diener. 

Fig. 4. Ceratites sp. ind,; Sbalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 

Fig. 5a, /J. Ceratites sp. ind. (group of Ceratites Gerninati Mojs. (?); Bambanag Cliffs, 
Girthi Valley (Johar), Coll. Diener • 

.Fig. 6a, lJ Ceratites nov. ~p. ind. from the group of Ceratites suhrobusti, Mojs.; fragment of 
outer whorl; Topidunga Vallt>y (Johar), Coll. Diener. 

Fig. 7 o, 6. Ceratites sp. ind. ex. off. C, Middendcrfi, Diener; Shalshal Cliff near Rim kin Paiar, 
Coll. Diener. 
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PLATE VI. 
Fig. la, b Ceratites Vyasa, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 

Fig. 2 Ceratites Vyasa, Diener, cast, with shell partly preserved, Sha.lsha.l Cliff near Rimkin 

Paiar E. G., Coll. Diener. 
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PLATE vn. 
Vig. la, b, c. Japoniles Sugriva, Diener. Shalsbal Cliff near Rimkin Paiar E. G,, Coll. Diener. 

Fig. 2a, b. J apon!tes (?) ruucinatus, Oppel, fragment of outer whorl; Shaugra (Hunde~), Coll. 
Schlagintweit., Palreontological Museum in Munich; Oppel's type.specimen. 

:Fig. 3a, h, c. Aerochordiceras Balarama, Diener; Shalslinl Cliff near Rimkin Paiar, Call. 

Diener. 

Fig. 4a, b, c. Acroehordiceras Jobarense, Diener; Utadhura (Johar), Coll. Diener . 

.Fig. 5a, b, c, d. Sibirites Prahlada, Diener; Shalshal Cliff near Rimkiu Paiar, Coll, Diener. 

:Fig. 5 e. Tubercle with rib, and lunula of the same specimen, doubly enlarged. 

:Fig. 6a, b. Ct'ratitc~ sp. iud. ex. aff. C, Vyasa, Diener, fragment of outer whorl; Shalshal Cliff 

near Rim k i11 Paiar, C'oll. Diener. 
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PLATE VIII. 
Fig. J a, b, c. DanuLites Dritarashtra, Diener; Utadhura (Johar), Coll. Diener. 

Fig. 2a, b, c, d. Meekoceras proximum, Oppel; Shangra (Hundes), Coll. Scblagintweit, Palreon­
tological Museum in Munich; Oppel's type·specimen. Fig. a and b show 

, the view of the specimen from left and right side. 
": (._,,{ r '•/'• 

Fig. 3o, b, c. Meekocel·as K hanikofi, Oppel; Shangra (Hundes), Coll. Schlagintweit, Palreon-
tological Museum in Munich. 

Fig. 4, 5a, b, c, ii. Meeko<!eras affine, E. v. Mojs.; Shalshal Cliff near Rimkin Paiar E. G., 
Coll. Diener. 

Fig. 6a, b, c, ii. Meekoceras Kesarn, Diener; Shalshal Cliff near Rimkin Pai&r E. G., Coll. 

Diener. 

Fig. 7a, b, c. Meekocer:is Narada, Diener; Bambanag Cliffs, Girthi Valley (Johar), Coll. 

Diener. 

Fig. Sa, b, c. Meekoceras Srikanta, Diener; Shalshal Cliff near Rimkin Paiar E.' G., Coll. 

- Diener. 

Fig. 9a, b. Meekoceras Srikanta, Dienl'r; Shalshal Cliff near Rimkin Paiar E.G., Coll. Diene1·. 
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PLATE IX. 
Fig. Ia, b. Meekoceras Khanikofi, Oppel, full-grown specimen, with shell preserved. S halshal 

Cliff near Rim kin Paiar E. G ., Coll. Diener. 

Fig. 2. Meekoceras Khanikofi, Oppel, variety, with tubercles; Kaling (Spiti), Coll. Schlagint. 
weit, Palmontol. Museum in Munich. 

Fi~. 3a, b. Meekoceras Khanikofi, Oppel; S. E. of Muth (Spiti), Coll. Griesbach, Geological 
Survey ·Museum in Calcutta. 

Fig. 4a, b, c. Meekoceras Gangadhara, Diener; Shalshal Cliff near Rimkin Paiar .E. G., Coll. 
Diener. 

Fig. 5a, h, c. Meekoceras Nalikanta, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Diener. 

Fig. 7. Meekoceras Nalikanta, Diener, sutures of a full-grown specimen; Shalshal Cliff, Coll. 
Diener, 

Fig. 8 a, b, c. Meekuceras Nanda, Diener; Shalshal Cliff near Rimkin Paiar E. G., CoII. 
Diener. 

Fig. 9. Meekoceras Khanikofi, adolescent stage; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Diener. 
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PLATE X. 
Fig. la, lJ. Meekoceras Rudra, Diener; Sbalsbal Cliff' nea1· Rimkin Paiar E. G ., Coll. Diener. 

Fig. 2a, b, c. Gymnites Kirata, Diener; Lilang (Spiti), Coll. Stoliczka, Geological Survey 
Museum in Calcutta. 

Fig. 311, 6. Gymnites Kira.ta, Diener, adolescent form; Lilang (Spiti), Geological Survey 
Museum in Calcutta. 

Fig. 4a, b, c. Japonites Chandra, Diener; Sbalshal Cliff near Rimkin Paiar, Coll. Diener. 

Fig. 5a, b. Gymnites nov. sp. ind. ex. aff. G. Sankara, Diener; Utadhura (J obar), Coll. Diener. 

Fig. 6a, ll, c. Gymnites Lamarki, Oppel; Knliog (Spiti), Coll. Schlagintweit, Palreontological 
Museum in Munich. Oppel's type-specimen. 

Fig. 7a, b, c, Gymnites Jollyanus, Oppel; Muth (Spiti), Geological Sut·vey Museum in 
Calcutta. 
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PLATE XI. 
Fig. la, b. Gymnites J ollyanus, Oppel; Shalshal Cliff ne:ir Rimkin Paiar E. G., Coll. Diener. 

Fig. 2a, b, c. Gymnitee Sankara, Diener; Lilang (Spiti), Coll. Stoliczka, Geological Survey 
:Museum in Calcutta. 
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PLATE XII. 
Fig. 1. Gymnites Jollyanus, Oppel, suturPs of a full-grown specimen; Shalshal Cliff near 

Rimkin Paiar E.G., Coll. Diener. 

Fig. 2a, b. Gymnites sp. ind. ex. aff. G. Humboldti, Diener; fragment of outer whorl. Bam­
ba.nag Cliffs, Girthi Valley (Johar), Coll. Diener. 

Fig. 3a, b, c. Gymnites Salteri, Beyrich; Ladakh, Coll. Prochnow, Museum fiir Naturkunde, 
Berlin. Copy of a plaster cast after Beyrich's type-specimen. 
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PLATE XIII. 
Fig. la, b, c. Gymnites nov. sp. ex. alf. G. Sankara, Di13n.er; Knlit1g (Spiti), Coll. Geological 

Survey Museum in Calcutta. 

Fig. 2a, b, c. Gymnites Vasantasena, Diener; Shalshal Cliff naar Rimkin Paiar E. G., Coll. 
Diener. 

Fig. 3. Gymnites (Buddhaites) Rama, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Griesbach, Geological Survey Museum in Caloutta. Sutures of a middle­
s-ized. specimen, 
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PLATE XIV. 
Fig. Ia, b. Gymnites (Buddhaites) Rama, Diener; west slope of the Silakank Pass, Coll. 

Griesbach, Geological Survey Museum in Calcutta. In the sutural-Iine 
the outer branch of the siphona.1 saddle and thP. siphonal lobe are missing. 

:fig, 2a, b, c, d, e. Gymnites (Buddhaites) Ra.ma, Diener; Shalshal Cliff near Rimkin Paiar 
E, G,, Coll. Diener; d and e inner whorls of the same specimen. 
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PLATE XV. 
Fig. la, lJ. Stuiia Sa.nsovinii, E. v. Mojsisovics; Shalshal Cliff near Rimkin Paiar, Coll 

Diener. Large specimen with shell preserved. 
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PLATE XVI. 
Fig. la, 6, c. Ptychites Mahendra, Diener; Muth (Spiti), Coll. Geological Survey Museum in 

Calcutta. 

Fig. 2a, 6. Ptychites Mahendra, Diener; Shalshal Cliff near Rimkin Paiar E.G., Coll. Diener. 
26. front-view of the inner whorls of the same specimen. 

Fig. Sa, b, c. Ptychites Drona, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll, Diener. 
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PLATE XVIL 
Fig. la, h, c. Ptycbites Malletianus, Stol.; Lilang (Spiti) Coll. Geol. Survey Museum in 

Calcutta. Stoliczka's type-specimen. 

Fig. 2a, h, c. Ptychites nov. sp. ex. aft Malletianus, Diener; north of Padam, Spiti, Coll. Geol. 
Survey Museum in Calcutta. 

Fig. 3a, h, c. Ptychites cochleatus, Oppel; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Diener, 
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PLATE XVIII. 
Fig .. 1. Ptychites Gerardi, Blanford; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 

Specimen with shell partly preserved. 

Fig. 211, 'b, c. Ptychites Gerardi, Blanf,; Shalshal Cliff near Rimkin Paiar E.G., Coll. Diener. 

Fig. 3. Ptychites Gerardi, Blanf.; Spiti Valley, Coll. Geol, Survey Museum in Calcutta (from. 
the Asiatic Society of Bengal). Blanford's type-specimen. 

Fig. 4a, 'b, Ptychites impletus, Oppel; Kuling (Spiti), Coll. Schlagintweit, PalalOntological: 
Museum in Munich, Oppel's type-specimen. 

Fig. 5. Ptychites cognatus, Oppel; Kuling: {Spiti), Coll Schlagintweit, Palreontological Mu-­
seum. in Munich. 

Fig. 6a, 'b. Ptychites cognatus, Oppel; Kuling (Spiti), Coll. Schlagintweit, PalreontologicaL 
Museum in Munich •. 
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PLATE XIX. 
Ptychites Everesti, Oppel; full-grown specimen ; Shalshal Cliff near Rimkin Paiar E. G., Coll. 

Diener. 
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PLATE XX. 
Fig. la, b. Ptychites Everesti, Oppel; Shangra (Tibet). Oppel's type-specimen. 

:Fig. 2a, b, Ptychites Vidura, Diener; H undes. 

Fig, 3a, b. Ptychites ,Vidura., Diener; Spiti. 

Fig. 4a, b, c, Ptychites Everesti, Oppel; Spiti, 

Fig. 5a, b. Ptychites Vidura, Diener; Hundes. 

Fig. 6, Ptychites Vidura, Diener; sutural line, Hundes. 

All specimens, figu:ted on this plate, from the Schlagintweit-collection, Pal:eontological Mu­
seum in Munich. 
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PLATE XXL 
Pt)·cliites Govinda, Diener; Shalebe.l Cliff nee.rRimkin Paie.r E, G., Coll, DienP.r. 
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PLATE XXII. 
Fig. la, b. Ptychites rugifer, Oppel ; Shalshal Cliff near Rimkin Paiar E.G., Coll. Diener. 

Fig. 2a, b, c. Ptychites rugifer, Oppel; Kuling (Spiti), Coll. Schlagintweit, Palreontologicil 
Mu.seum in Munich. Oppel's type-specimen. 
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PLATE XXIII. 
Fig. la, b, Ptychites rugifer, Oppel; S. E. of Muth (Spiti), Coll. Griesbach, Geolog. Survey 

Museum in Calcutta, 

fig, 2a, o. Ptychites rugifer, Oppel; Sbalsbal Cliff near Rim.kin Paiar E. G., Coll. Diener. 
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PLATE XXIV. 
Fig. la, 'b. Ptychites rugifer, Oppel; Spiti, Coll. Schla.gintweit, Palreontological Museum in 

Munich. 

Fig. 2a, b, c. Ptychites rugifer, Oppel ; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 

Fig. 3a, b, c. Ptychites tibeta.nus, Mojs.; Spiti, Coll. Schlagintweit, Pa.lreontological Museum. 
in Munich. E. v. Mojsisovics' type-specimen. 
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PLATE XXV. 
Fig. Ia, b, c. Ptychites Sahadeva, Diener; N. of Kalapani E.G., Kali River Valley (Byans), 

Coll. Griesbach, Geological Survey Museum in Calcutta. 

Fig. 2a, b. Ptychites Sahadeva, Diener, adolescent stage. Same locality. 

Fig. 3a, o. Ptychites Gerardi, :Blanford, adolescent stage. Shalshal Cliff near Rimkin P~iar 

E.G., Coll. Diener, 
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PLATE xxv1. 
Ptychitea Sumit.ra, Diener; SbalehRl Cliff near Rimkin Pe.iar, Coll. Diener. 



ti1•ui.Smi.:of1111lia . 
MUSCHELKALK, HI MALAYA (CEPH ALOP OOA) 

1'1.XX\1. 

--~----------------------------------------------------------ThBll'l~W•MhpMlll 



PLATE XXVU. 
Fig. la, b, c. Ptycbites Mangala, Diener; Spiti, Coll. Scblagintweit., Paheontological 

Museum in Munich. 

Fig, 2a, b. Ptychites Sukra, Diener; Spiti, Coll. Schlagintweit, Palreontological Museum 
in Munich. 

Fig. 3a, b. lsculites Hauerinus, Stoliczka; Lilang (Spiti), Coll. Geological Survey Museum, 
Calcutta (Stoliczka's type-specimen). 

Fig. 3c. lsculites Hauerinus, Stoliczka; copy of the sutures of another sp~cimen, after 
Stoliczka (compare Pl. XXXI., Fig. llb). 

Fig. 4a, b, c. Lobites Oldhamianus, Stoliczka; Lilang (Spiti), Geological Survey Museum, Cal· 
cutta (Stoliczka.'s type-specimen). 

Fig 5a, b, c. Ptychites Asura, Diener; Lilang (Spiti), Geological Survey Museum, Cal­
cutta. 

Fig. 6. Proarcestes Balfouri, Oppel ; Dras (Tibet), Coll. Schlagintweit, Palreontological 
Museum in Munich (Oppel's type-specimen). 

Fig. 7a, b, c. Proarcestes Balfouri, Oppel; East slope of Tsang-Tsok-La (Tibet), Geologicial 
Survey Museum, Calcutta, Coll. Giiesbach. 
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PLATE XXVIII. 
Fig. la, 1J, c. Proarcestes bicinctus, E, v. Mojsisovics; Lilang (Spiti), Geological Survey 

Museum, Calcutta; Coll. Stoliczka, 

Fig. 2q, b. Nov. genus ind. ex. fam. Arcestidarum sp. ind.; Shalshal Cliff near Rimkin Paiar 
E.G., Coll, Diener, 

Fig. 3, Nov. genus ind. ex fam. Arcestidarum sp. ind,; Sutures of a specimen from the same 
locality, Coll. Diener. 

Fig. 4. Nautilus sp. ind. ex. aff. N. Griesbachi, Diener; Shalshal Cliff near Rimkin Paiar E. 
G., Coll Diener, 

f4·1g. El. Nautilus Spitiensis, Stoliczka ; Lilang (Spiti), Geological Survey Musenm, Calcutta 
(Stoliczka's type-specimen). 

Fig. 6a, 3. Nautilus Griesbachi, Diener; N. of Kalapani, Kali River Valley (Byans), Coll. 
Griesbach, Geological Survey Museum, Calcutta. 

Fig. 7. Nautilus Gnesbachi, Diener; a large specimen from the same locality, Coll. Gries-
bach. 

Fig. 8a, h. Orthoceras cf. campanile, v. Mojsisovics; Utadhura Pass (Johar), Coll. Diener. 

Fig. Qa, b. Atractites sp, ind.; Spiti, Coll. Geological Survey Museum, Calcutta, 

fig. lOa, h. Orthoceras sp. ind, ex. aff. 0. campanile; Spiti, Geological Sarvey Museum, 
Calcutta. 
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PLATE XXJX. 
Fig. Ia, b, c, Danubites Kansa, Diener. 

Fig. 2a, b, c. Danubites Ambika, Diener. 

Fig. 3a, b, c. Sibirites Pandya, Diener; 3c. Sutures.incorrectly drawn, two lateral lobes only 
and no auxiliary lobe, 

l"ig. 4a, b, c. Sturia mongolica, Diener, 

.Fi!?'. 5a, b. Ortboceras sp. ind. 

All snecimens from the triassic limestones of Cbitichun lTibet), Coll. Diener. 
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PLATE XXX. 
Fig-. Ia, b. 

Fig. 2a, b. 

Fig. aa, b, c. 

1 Procladiooif<e Y .. oda, mcn0<. 

Fig. 4. Xenodiscus, nov. sp. ind. 

Fig. 5a, b, c. Gymnites Ugra, Dieoer. 

Fig. 6a, b, c. Xenodiscus Middlemissi, Diener. 

Fig. 7a, b, c, Monophyllites Coofucii, Diener. 

All specimens from the triassic limestoa.es of Chitichua. (Tibet), Coll. Diener. 
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Fig. Ia, b, c. 

Fig. 2a, b. 

Fig. 3a, b, c. 

Fig. 4a, b. 

PLATE XXXI· 

} Monophyllites Confucii, Diener. 

} Monophyllites Pradyumna, Diener. 

Fig. 5a, b, Monophyllites Pitamaha, Diener; young specimen. 

Fig. 6a, b. Monophyllites, nov. sp. ind. 

:Fig. 7 a, b, c. 

Fig. 8a, b. 
} Monophyllites Pitamaha, Diener. 

}'ig. !:la, b, c. Monophyllites Hara, Diener. 

Fig. lOa, b. c. Monophyllites Kingi, Diener. 

All specimenB from the triassic limestone of Chitichun (Tibet), Coll. Diener. 

Fig. Ila, b. Isculites Hauerinus, Stoliczka; Lilang (Spiti), Geological Survey Museum, Cal• 
cutta, Stoliczka's type-specimen. Side-view of the inner volutions and 
sutures, the last whorl (body-chamber) ha.ving been taken off. 
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