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HIMALAYAN FOSSILS.

VorLuume I, Parr 1.

UPPER-TRIASSIC AND LIASSIC FAUNA OF THE EXOTIC BLOCKS OF
MALLA JOHAR IN THE BHOT MAHALS OF KUMAON.

(COLLECTIONS MADE BY THE GEOLOGICAL SURVEY OF INDIA IN THE YEAR 1900.)

BY
CARL DIENER, Pr.D.

PROFESSOR OF PALZONTOLOGY AT THE UNIVERSITY OF VIENNA.

INTRODUCTION.

The following descriptions of fossils are based upon the rich collections gather-
ed by the late Dr. A.von Krafft during his survey of the frontier district between
Hundes and Malla Johar in the year 1900. They represent, for the most part,
completely new material.

During the expedition of 1892, in which Griesbach, Middlemiss, and myself
took part, a single fossiliferous block of red limestone was discovered near Sangcha
Talla encamping-ground, at the head of the Kiogarh river. It yielded some frag-
ments of Jovites nov. sp. ex af. J. bosnensis, which, according to E. v. Mojsisovics
(Paleeont. Ind, ser. XV, Himélayan Fossils, Vol. ITI, Pt.1, p. 18), proved the block
to belong to the carnic stage of the upper tria . In 1900 Dr. A. v. Krafft made an
exhaustive study of the exotic blocks in the neighbourhood of the Balchdhura, He
found the upper flysch and the basic¢ igneous rocks of the district to abound with
exotic blocks, some of which yielded a large number of well-preserved fossils.

The geological results of this survey have been summarized by A.v. Krafft in
a very interesting paper, forming Vol. XXXII, Pt. 3, of the Memoirs of the Geolo-
gical Survey of India (Calcutta, 1902). The majority of fossiliferous blocks dis-
covered were of permian age. They have been marked on the map acecompanying
Dr. v. Krafft’s memoir as E. B. Nos. 9, 11, 12, 13, 15, 18, 19. The rich fauna of
block No. 9 has been described in my memoir on the permian fossils from the

Central Himdlayas (Paleont. Ind. ser. XV, Vol, I, Pt. 5, pp. 62-100).
B



2 HIMALAYAN FOSSILS.

Besides this considerable number of exotic blocks of permian age, some fossil-
iferous blocks containing triassic and liassio faune have been recorded by A. v.
Krafft. Evidence has been obtained of the representation of the following strati-
graphical horizons :—

1. Lower Trias (E.B. No. 20 on map). A large block of a dark red, earthy
limestone, thin bedded, with Danubites nivalis Dien., Flemingites sp., Meekoceras
8p., probably homotaxial with the Hedenstrcemia beds of the main region of the
Himélayas.

2. Lower Muschelkalk, doubtful, some badly-preserved Ammonites in a loose
block (Procladiscites cf. Yasoda Dien. ?) pointing to the fauna of the Middlemiss
crag in the Chitichun area.

8. Ladinic or lower carnic stage (E.B. No. 1). A dark red, very ferrugi-
neous limestone yielded a few specimens of Daonella indica Bittn.

4. Upper carnic stage (E. B. No. 2). From a bright red marine marble like
that of the Hallstatt beds, about 1 mile to the north-west of the Balchdhura pass, a
very large collection of Ammonites was obtained, most of them closely related to
species characteristic of the zone of Tropites subbullatus. The following list of
fossils, based on a cursory examination of the materials from this block, is given by
A. v.Krafft ou p. 143 of his memoir :—

Cladiscites subaratus Mojs.
Phylloceras Ebneri Mojs.
Juvavites (Griesbackites) Medleyanus Stol.
Areestes div. sp.
Jouites sp. ex aff. hosnensis Mojs.
Placites sp. ind.
Propites sp. aff. snbbullatns Hauer.
»  8p. aff. acutangulus Mojs.
»  sp- aff. Barths Mojs.
»  8p. aff. spinosus Mojs.
Nautilus sp. ind.

5. Dachsteinkall (BE. B. No. 8). No fossils.

6. Lower Lias (E. B. Nos. 4, 6,7, 16, 17). In a very carthy, brick red, thin-
bedded, nodular limestono several species of Arictites and Phylloceras have been
found. In preservation they are czactly ident cal with the Lias of Adneth near
Salzburg in the Eastern Alps.

The faunce representing the three horizons, 8, 4, 6, have been submitted to me
for exawination. They ave of particular interest. The Subbullatus fauna from
exotic block No, 2 is the first upper-triassic fauna obtained from a facies iden-
tical’ with the famous Hallstatt limestone of Austria, and differing considerably
from what is seen in the main region of the sedimentary belt of the Central Himé-
layas. 'The liassio fossils from exotic blocks Nos. 16 and 17 are the first as yet
recorded from India.
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I.—FOSSILS FROM EXOTIC BLOCK NO.1 (BALCHDHURA HEIGHTS).

The fossil materials from this blook available for examination are extremely
scanty, consisting of two fairly well-preserved casts of Daonella indica Bittn. and
of the fragment of a Halobia.

DaoNELLA INDICA Bittner. Pl VIII, fig. 1.
1899. Daonella indica Bittner, Himilayan Foss, Palontologia Ind. ser. XV, Vol. I1I, Pt. 2, p. 39, Pl.
VII, figs. 4-11.
1900. Daonelle indica A. v. Krafit, Ganeral Report, Geol. Surv. of India, for 1899-1900, p. 208.
1902, Daonella indica A. v. Kraflt, Mem., Geol. Surv. of Tndis, XXXII, Pt. 3, p. 143,
1907, Daonella indica Diener, Himgl. Foss, I c. Vol. V, Pt. 3, PL. I1I, figs. 6, 7, 10,

The specimen illustrated—a right valve with fairly well-preserved sculpture—
agrees in all its characters with the types of this species, which have been figured
by A. Bittner. Itisof very large size and scarcely inferior in its dimensions to
any of the cxamples known from the Central Himdlayas of Painkhdnda and Spiti.
Its exact measurements cannot be given, the outlines of the shell being but partly
accessible to examination.

There is no anterior ear developed, but the radial ribbing reaches the hinge-
margin on either side of the apex almost in full strength. In accordance with tho
large size of the specimen the majority of secondary ribs are subdivided in the
vicinity of the margins, especially so in the middle of the shell.

The ribbing is very regular, being characterized by the almost uniformly
bipartite structure of ribs and furrows.

Havosia sp. ind. PL VIII, fig. 1.

Together with the illustrated speci of D lla indica a fragmentary cast
has been noticed, showing an unmistakable anterior ear, which has probably been
flat and narrow. The ribs arc very delicate and undulating, but are curved back-
ward in the middle of the height of the valve. They begin near the umbo, but are
rather distant and exhibit a bundle-like arrangement, which is due to a very regular
intercalation of new ribs of a second and third order. The wrinkles of growth are
closer set and stronger than the majority of ribs.

Among European species it is probably the group of Halobia rarestriata Mojs.
to which the present form is most nearly allied, but its preservation is not sufficiently
perfect to justify a specific determination,

CONCLUSIONS.
As has heen remarked by A. v. Krafft, no definite age can be assigned to the

limestone of exotic block No. 1 with Daonella indice. In the Himdlayas th
B2



4 HIMALAYAN FOSSILS.

speoies is not confined to a distinet stratigraphical horizon, as had been suggested
by Bittoer, but is of comparatively wide stratigraphical distribution, ranging
throughout the ladinic into the lower carnic stage. In Painkhdnda it has its main
layer in the bed with Norella Kings and Norella tibetica, immediately overlying
the Traumatocrinus limestono of lower carnic age, but it has also been discovered by
A. v. Krafft in the thin-bedded limestone series separating the Traumatocrinus beds
from the main layer of Ptychites rugifer. In the Cephalopoda-bearing limestone
near the Ralphu glacier (Lissar valley) it is associated with a fauua of Ammonites
which is certainly older than that of the ‘Traumatocrinus limestone. In Spiti it
occurs both in the Daonelia limestone and in the Daonella shales, where it is asso-
ciated with Daonella Lommeli, Protrachyceras Archelaus, and numerous speoies
characteristic of the ladinic stage.

Exotio block No. 1 may therefore represent either the ladinic or lower
carnic stage. The presence of a true Halobia is vather in favour of the latter
alternative,

IL—FAUNA OF EXOTIC BLOCK NO. 2 (BALCHDHURA HEIGHTS,
ABOUT 18,000 FEET).

Among all mesozoic faunze from the exotio blocks of Malla Johar this is by far
the richest and best preserved. The specimens are in preservation exactly identi-
cal with those from the Hallstatt marble of the Roethelstein near Aussee and they
are often provided with their test.

LAMELLIBRANCHIATA.

The materials collected by A. v. Krafft are so scanty and so imperfectly
preserved that it is impossible to venture on & specific identification of the single
valves, none of them allowing an observation of any characters of generic impor-
tance. Another reason which renders the fragmentary examples lying before me
unfit for determination is the incomplete state of our knowledge of the Lamelli-
branchiata of the Hallstatt limestone, Daonella, Halobis, and perhaps Monotis,
being the only genera of the class which have been treated thoroughly by previous
authors. There is only one single specimen admitting of a special description,
although a more minute investigation into its relationship is impracticable on
account of its incomplete state of preservation.

CasstaNerLa sp. ind. Pl VIII, fig. 6.

A cast of a left valve of large size deserves mentioning on account of its simi-
larity with Alpine representatives of the genus Cassianella.

It is considerably inflated, of nearly equal length and height. The central
inflation of the valve exhibits a saddle-like depression in the middle, which is,
however, but faintly marked-and extends from the umbonal region to the ventral
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margin. The strongly vaulted posterior wing is separated from the central portion
of the cast by a sharp incision. Otherwise there is no interruption to the regularity
of the posterior slope.

The anterior wing has, unfortunately, not been preserved. But two slight
keel-like ribs are recognized along the anterior slope of the umbo. These are the
only radial ribs, otherwise the sculpture of the shell, which has been partly pre-
served, ists of us and delicat tric lines of growth. The beak is
strongly inourved and with its apex shifted anteriorly. It projects above a flat
area of moderate width, whose lower borders are not distinctly known.

‘That this specimen belongs really to the genus Cassianella, is very probabl
but not certain. The shape of the beak, the presence of an area, the plug-shaped
incision in the posterior margin, and the anterior radial ribs are all structures
characteristic of the genus Cassianella. But the entire absence of an anterior wing
and of any characters of the hinge leaves a shade of doubt about our determination,

GASTEROPODA.

Gen. : LoxoNema Phill.

LoxoNeMa (PoLy@iRINA) ef. ELEGANS Hoernes. PI I, fig. 6

1835, Lozonema elegans Hoernes, Gastropoden und Accphalen der Hallstaetter Schichten, Denkschr. Kais.
Akad. d. Wissensch. Wien, LX, p. 36, Tof. I, fiyy. 2.

1897, Lozonema (Polygirina) elegans Koken, Gastropoden der Trias um Hallstatt, Abhandl. K. K. Geol.
Reichsanst. XVIL, p. 94, Taf. XV, figs. 6,7, 18,

Only one fragmentary specimen, consisting of the last whorl and two coils of
the spire, are contained in A. v. Krafft’s collecti Notwithstanding the ab
of its apical portion it is more complete than the majority of the Alpine examples
described by Hoernes and Koken, the typical shape of this species being only known
from a combination of several fragmentary specimens.

My sp agrees ly with equal-sized fragments of Lozonema elegans
from the Hallstatt limestone of Aussee. It is turreted and provided with high
whorls, which are slightly convex and distinetly impressed along the suture.
Their greatest transverse di is situated iderably below the middle of their
height.

The aperture has not been entirely preserved, but the presence of a small canal
at the posterior border is distinctly marked.

The shell, which has been' partly preserved, is covered with delicate, falciform
transverse strim of growth, Spiral wrinkles are faintly developed.

RBemarks.— Lozonema elegans is of little stratigraphical value, ranging from
the carnic into the noric stage.
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Gen. : Sacana Koken.

Sa6ana cof. eEoMETRICA Koken. Pl II, fig. 8.

1897. Sagana geometrica Koken, Gastropoden der Trias um Hallstatt, Abhandl. K. K. Geol. Reichsanat,
Bd. XVII, p. 39, Taf. VI, fig. 10.

This species is represented in A. v. Kraflt’s collections by a single but beauti-
fully preserved and almost complete specimen, which differs from the typical shape
of Sagana geometrica only by such details of ornamentation as are noticed in some
of the intermediate forms between Sagana geometrica and 8. Hoernesi Stur (Jahrb.
K. K. Geol. Reichsanst. 1869, p. 285).

The turbinate shell consists of five whorls, which are strongly convex and
inflated, especially the last one, which is separated from the umbilicus by a distinct
spiral edge.

‘The slit hand corresponds to the greatest convexity of the whorls. It is flatly
concave, not broader than the rest of the bands enclosed between the numerous spiral
ridges. 'The slit of the aperture has been entirely preserved. It is short and round-
cd. The numerous and sharp, closely set lunule, which cover the slit band,
run nearly parallel to the outlines of the apertural slit. Two spiral keels are
counted between the keel bordering the slit band and the suture, and eight
between the slit band and the umbilical edge. Thus the number of spiral keels is
smaller than in the typical Sugana geometrica, but larger than in S. Hoernesi. My
specimen moreover rccalls the intermediate shapes connecting the two species
by the height of its last volution, which is smaller than in Sagana geometrica.

Of the shelly substance small fragments only are accessible to examination,
showing the Deautiful lattioe-shaped tation characteristic of the genus
Sagana. The transverse striz are very closc-set and sharp, but inferior in strength
to the spiral keels. The meshes, which are formed by the crossing of transverse
ribs and spiral edges, are considerably higher than broad. The points, where the
spiral ridges arc intersected by the transverse ribs, are not marked by any tubercles
as is the case in the typical S. Hoernesi.

Dimensions.

The measurements of this specimen are as follows :—

Entire lengthof theshell + . . . . . . . . 266 mm
Greatest breadth of thoshell « . - B

Height of the last volutionat thonptrtur., P [

Bpical angle .+ . . T 1

Remarks.—Sagana geometrica is not rare in the carnic Hallstatt limestone
of Aussee. S. Hoernesi and the intermediate shapes connecting the two species
are kuown both from the carnic and noric stages of the Salzkammergut,.



UPPER-TRIASSIC AND LIASSIC FAUNZ. 7

Gen, : CapuLus Montf,

Capurus (PERYX) JOHARENSIS nov. sp. Pl II, fig. 4.

The distinction of fossil Patellide and Cupulide isattended with great difficulty,
since the characters of generic importance are but exceptionally preserved. The
oup-shaped shells exhibit very little variation in form, and their systematic position
is nearly always doubtful in the fossil state.

A single cast of a cup-shaped shell, in its external sbape, more closely
recalls the subgenus Phryz Blaschke (Gastropodenfauna der Pachyoardientuffe der
Seiseralpe in Suedtirol, Beitracge zur Geol. und Palwont. Oesterreich-Ungarns,
ete., XVII, p. 174) than any genus of Patellide. Montfort (Conchyl. systéme
1810, II, p. 54) gives the following diagnosis of the genus Capulus: “ Coquille
libre, univalve, en bonnet phrygien; ) sommet plus cu moins aign ou roulé,
bouche entidre ; intéricur marqué de deux musculaires. ”’ K. v. Zittel (Ilandbuch
der Paleozoologic IT, p. 216) adds to this diagnosis, that the apex is always
directed backwards and that the muscular scars take the shape of a horseshoc.
Such forms of Capulus, which are provided with a symmetrical apex, which is
neither enrolled spirally nor shifted laterally, have been distinguished from Capulus
8. 8. as Phryz by Blaschke, and have been elevated by this author to the rank of a
proper subgenus. The only species of this subgenus hitherto known was Phryx
bilateralis Blaschke (1, ¢. p. 172, Taf, XIX, fig. 9). Another triassic species,
Cupulus Apollinis Boehm (Die Gastropoden des Marmolatakalkes, Palsontogra-
phioa XLIT, p. 261), differs from Phryz by its spirally enrolled apex, which has
becen shifted considerably to the right.

The present shell agrees in its characters of subgeneric value with Phrya
bilateralis, not with Capulus Apollinis. Its aperture is regularly elliptical, rather
wide. The shell recalls by its shape a low Phrygian cap with its apex greatly
removed posteriorly. The apex is neither enrolled nor twisted but contracted into a
sharp and slightly incurved beak of symmetrical position. Musoular scars have
not heen noticed.

From Phryx bilateralis the present species differs by the following
characters: The summit of the shell is not situated centrally, but ncarly coinoides
with the apical beak. The apex is not elevated above the posterior margin
of the aperture but removed anteriorly. ‘The distance between the apex and the
posterior shell margin is considerably larger and less strongly concave.

From all the triassic representatives of Patellide, which have been described
by Boehm, Kittl, 8. von Woehrmanun, Koken, and Blaschke, my Him4layan specics
is distinguished by the ourved shape of its apical beak. I therefore deemed it pre-
ferable to unite it with the subgenus Phsys among the family of Capulide.
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Gen. : Narrcorsis McCoy.

Naticoests sp. ind. ex aff. opvartLat® Koken. Pl I, fig. 5.

In making use of the generic name Naticopsis M:Coy for a triassic species
I am not in accordance with E. Kittl, who in his monograph of the Gasteropoda
of the Esino limestone (Annalen des K. K. Naturhistorischen Hofmuseums XIV,
1899, p. 25) reserves this denomination for Natice ampliate Phill, and its allies.
But my materials are so scanty, consisting of two shells only, one of them rather
incomplete, that I cannot detect such characters of distinction as might enable
me to establish their generic determination with any certainty. The only internal
feature which I have been able to discover is the prescnce of a median tooth pro-
jecting from the inner lip, which is curved and flattened. This character clearly
shows that our species has nothing to do with Nafica and its allies, but is not
sufficient for its grouping among the family of Naticopside. The most important
characters for a generic distinction, namely, the reabsorption of inner walls in the
earlier whorls, are not aocessible to examination in my examples. As it has been
oustomary to group under the general head of Naticopsis suoh fossil shells as
externally recall Natica, and are not specially distinguished by some vther characters,
1 shall keep provisionally to this denomination.

Among Alpine speoies the present one bears a close resemblance to Naticopsis
obvallata (Gastropoden der Trias um Hallstatt, Abhandl. K. K. Geol. Reichsanst.
XVII, p. 70, Taf. XII, fig. 5), from which it differs, however, by the insignificant
depression of its sutures,

Shell globose. Spire with a pointed apex, whorls increasing rapidly. Last
whorl inflated, with a regular aperture whose outline is somewhat flattened along
the upper portion of the outer lip. Striee of growth describing a curve, which is
turned backwards considerably.

CEPHALOPODA.
AMMONOIDEA.
ARCESTOIDEA.
Fam. : CLADISCITIDE,

Gen. : Crapiscires v. Mojsisovies.

The genus Cladiscites is rather richly represented in the fauna of exotic
block No. 2, The majority of the specimens belong to representatives of Cladiscit
8. 8, distinguished by the serial arrangement of their sutural elements., Two
species belong to the subgenus Hypocladiscites (group of Cladiscites subtornaté)-
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Of the subg Paracladiscites no tative is known to me, although from
the triassic belt of the main region of the Him4layas a speoies of this subgenus

(Paracladiscites indicus) has been described by E. v. Mojsisovics.

1. CLADISCITES CRASSESTRIATUS v. Mojsisovics, P, II, figs. 5-8; PLIV, figs. 1, 2, 8.

1873, Arcestes crassestriatus E. v. Mojsisovies, Cephalopsden der Hallstastter Kalke, Abhandl. K. Geol.
Refohanst. VI-1, p 79, Tof. XXX, fig. 4.
1902. Cladiscite iatus E. v. Mojsisovics, ibidem, Supplementbd., p. 280.

This is the most common species of the genus and, indeed, oune of the leading
fossils of the red limestone of exotic block No. 2. It attains considerable
dimensions. My largest fragment, which has been illustrated on P1. II, fig. 7, is
yet entirely chambered. As one more volution at least must be reckoned for the
body-chamber, the diameter of the adult individual cannot have becn less than
160 mm. Thus the Indian types of the species are scarcely inferior in sizc to Alpine
specimens from the Roethelstein, among which some cxamples, consisting of air-
chambers only, have a diameter of 90 mm.

Ishould not have ventured on a direot identification of my Himilayan
examples with the Alpine species without a personal examination of large materials
from the Hallstatt limestone of julic and tuvalic age. The most prominent
features of the species have not been reproduced satisfactorily in the illustration on
Pl. XXX, fig. 4, of E.v. Mojsisovies’ memoir, as will be seen from a comparison
with the illustration of his type-specimen on Pl. IV, fig. 9, of the present mono-
graph. It must, however, be remarked that this type-specimen is of rather small
size and that some of the specific characters of Cladiscites crassesériatus, especially
the angular shape of the cross-section and the insignificant developmont of strim
on tho siphonal area are less prominent than in the majority of specimens from the
Hallstatt limestone. An illustration of an avcrage-sized specimen from the
Subbullatus beds of Aussee is given on Pl V, fig. 5, of this memoir.

The most important distinctive featurc between Cl crassestriatus and
other ocongeneric forms in the carnic stage is the presence of distinctly
marked angular margins, bordering the siphonal area. The siphonal arca is
gently arched and separated sharply from the flat lateral parts. The width of the
siphonal area is but slightly inferior to the greatest transverse diameter of the
cross-section. It is only in very young stages of growth (P). II, fig. 8) that
the marginal angles are rounded off. In later stages of development the
rectangular shape of the cross-section is as distinctly marked as in Cl morosus
v. Mojsisovies (L c. p. 76, Pl. XXIX, fig. 8) or in Paracladiscites diuturnus v.
Mojsisovics (1. ¢. p. 89, Taf. XXXT, fig. 2).

The volutions are comparatively high, the width of the shell being as a rule
more than three-quarters of its length, but invariably inferior to the Jatter.

Another feature of specific importance is the remarkable difference 1n the
strength of ornamentation on the ventral area and lateral parts. The striation of

c
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the lateral parts is rather coarse, especially so in speci of large di i The
ventral area iseither perfectly smooth or covered with very delicate longitudinal
strie only. Examples with a siphonal striation, as distinotly marked asin the
type-specimen from the Roethelstein (PI, IV, fig. 9), are quite an exception.

Dimensions.
PL 1V, fig. 1. PL IL fig. 5.
Diameter of the shell « .« . . . . 52 mm. 67 mm.
» » » umbilicas . B . . o, 0,
Height of the last) above the umbilical suture . . 3, 2,
volution w  woprecedingwhol . . o, 2,
Thickness of the last volution P 2 U,

Sutures.—The sutural line of this species wasnot known to E. v. Mojsisovies
in 1873. I have succeeded in developing the sutures of a specimen from the
Hallstatt limestone of the Roethelstein, although not in its details. The illustration
represented in Pl. IV, fig. 8,1s taken from one of my largest Himdlayan examples.
The complication of the sutural line renders its preparation extremely difficult.

In the genus Cladiscites s.s. special importance is attributed by E. v. Mojsisovies
to the shape of the siphonal saddle. Three cxternal branches are developed,
besides the bipartite culminating outer branch of the dimeroidic siphonal saddle.
The arrangement of the lobes is typically serial, the lateral and auxiliary lobes
standing at an equal level.  The number of auxiliary lobes is not exactly known
to me.

Remarks,—Among the species of Cladiscites from the triassic beds of Sicily
which have heen described and figured by Gemmellaro (I cefalopodi del trias
superiore della parte occidentale della Sicilia, Palermo, 1904), Cl. Ferdinandi
Gemmellaro (L c. p, 275, Tav. XXIX, figs. 43, 44) is probably identical with the
present specics.  The species illustrated by Gemmellaro is of small size, attaining a
diameter of 26 mm. only, but it is provided with a part of its body-chamber. It
recalls very strongly Cladisciles crassestriatus. The features of distinction
en rated by G 11 namely, the more delicate striation and the compressed
shape of the lateral parts, are either insignificant or due to a misinterpretation of
the unsatisfactory illustration given by E. v. Mojsisovics.

2. CLADISCITES ¢f. GORGIE Gommellaro. PL IV, fig. 5.

1908, Cladiscites Gorgic Gemmellaro, I cefalopodi del Trins superiore della parte occidentale dells Sicilin,
p. 270, Tav. IT1, figs. 19, 20; XXIII, figs. 3-5.

This species shows in its external characters a great resemblance to Cladiscites
Gorgie Gemm. from the carnic limestone of Sicily. My Himdlayan examples
differing from the European type in some subordinate details, the species is
recorded here as Ol ¢f. Gorgie.

All my Himélayan examples are entirely chambered but do not reach the
dimensions of the largest types from Sioily. They agree best in size and shape
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with the specimen illustrated on Pl III, figs. 19, 20, by Gemmellaro. The
width of the shell is either equal or inferior to the height. The specimen
figured is as strongly compressed as the Sicilian types, whose dimensions have
been chosen for standard by Gemmellaro. The flattened siphonal area is not
marked off from the gently and regularly arched flanks by sharp margins, but
passes into them more gradually than in Cl. crassestriatus. The umbilicus is
closed, as in the majority of congeneric species.

The ornamentation recalls Cl. crassestriatus by the faint development of
spiral strise in the siphonal region. Transverse stri of growth have not been
noticed in any of my specimens, whereas such have been mentioned in the diagnosis
of the Mediterranean speoies by Gemumellaro,

Dimensions.
Diameter of the shell P T
w  w poumbilis . . . . . e v e .0,
Height of the last  sbove the umbilical suture .+ o . . 4 29,
volution » o preceding whorl . . L,
Thicknessof the last volution . . . . . . . . .2,

Satures.—I have succeeded in chiseling out the inner nucleus of a large speci-
men, which shows the sutural line fairly well. It agrees very closely with the
sutures of Cl. Gorgie, as illustrated by Gemmellaro on Pl. XXIII, fig. 5.

There are from seven to eight saddles counted from the umbilical suture to the
middle of the siphonal area. Their stems and branches are thinner than in the
majority of congeneric species, perhaps, even a little more robust than in the
Sicilian type-specimen of Cl. Gorgie. All saddles are distinctly dimeroidic. In
the main saddle each portion of the dimeroidic top is again subdivided into two
smaller secondary puylla. The arrangement of lobes and saddles is typically serial.
The siphonal lobe is tha deepest. The lateral lobes show a tripartite arrangement
of their basal branches.

3. CLADISOITES cf. PUSILLUS V. Mojsisovics. PL IV, figs. 6, 7.

1873. dreestes pusillus E. v. Mojsisovies, Cophal der Hall, Kalke, Abhandl. K. K. Geo.
Reichsanst. VI-1, p. 77, Taf. XX VIII, fig. 4.
1902. Cladiscites pusillus E. v. Mojsisovics, ibidem, Supplementbd, p. 281,
Having E. v. Mojsisovics’ type-speci of Cladiscites crassestriatus, Cl.

pusillus and Cl. siriatissimus at hand for comparison, I find their distinction
from each other and from Ol Gorgie Gemm. a difficult matter. All of them
“are certainly most nearly allied and differ by very subordinate details only.

‘The type-specimen of Cladiscites pusillus from the Zllipticus beds of the
Roethelstein is a small Ammonite of 24 mm. in diameter (nov 28, as has been
stated by E. v. Mojsisovics). Its oross-section is of nearly equal height and width.
The lateral parts are very gently arched. The demarcation between them and the
flat siphona. avea is not'so sharp as in Cl. crfueeqtrialw,' but a little sharper than

c2
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in Cl. Gorgi@. The only distinction which I can find in the ornamentation is
confined to the very delicate striation of the lateral and siphonal parts, The latter
is not smooth as in the majority of examples of Cl. crassestriatus. An equally
delicate striation is found in Cl. striatissimus v. Mojsisovios (L c. p. 77, Taf. XXX,
fig. 1), but this species is more strongly inflated, and the ventral area is considerably
less broad than the largest transverse diameter of the shell,

With the type-specimen of Cl. pusillus some Himélayan rep tatives of
Cladiscites agree very well in their external shape and sculpture. Both the flanks
and siphonal part are covered with numerous and thin concentric strie. Their
transverse section is less distinctly angular than in CL crassestriatus, but in this
respect transitional shapes between the two species are known to me.

Dimensions.

E. v. Mojsisovis' Himilayan
type-specimen specimen

(Pl. XXVIIJ, fig. 4). (PL IV, fig.7).
Diameter of the shell . . . . . . 24mm. 27 mm.
W w wumbilius . . . . . . 0, 0,
Height of the last ¢ above the umbilical suture .4, 15,
volution { w w precedingwhorl . . 7, 7.
Thickness of the last volution . . . . .14, 16

Sutures.—Not known in detail.

4. Crapiscites sp. ind. cf. Coracis, Gemm. Pl V, fig. 4.

A single, imperfectly preserved specimen of alarge Cladiscites is mentioned
here on account of its resemblance to Cl. Coracis Gemmellaro (I cefalopodi del
Trias superiore della regione occidentale della Sicilia, p. 273, Tav. XXII, fig. 7;
XXIIT, figs. 1, 2) from the carnic limestone of Sicily. It is strongly compressed,
high-mouthed and considerably higher than broad. The Jateral parts are regularly
although gently arched. Their greatest transverse diameter is situated below the
middle of the height. They unite with the flattened siphonal area without form-
ing a sharp angle. The concentric striation is coarse and not restricted to the
lateral parts, as in Cl. crassestriatus.

The affinity with Cl. Coracis shows itself in the shapo of the cross-section and
in the strong compression of the whorls. From Hypocladiscites subtornatus and its
allies, which are also provided with strongly compressed volutions, our species is
distinguished by its flat siphonal area and by its more distinotly defined lateral
margins.

Dimensions.
Diameter of the shell . « . . . . . . « 89 mm.
»  » » umbilicus, . . . . . . . . . 0,
Height of the last ( above the umbilical suture . . . . . . 63 ,
volution »  wprecediogwhorl . . . . . . 3,

Thickness of the last volation . ¢ & . . . . . . ¥,
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Remarks.—The specimen has been referred provisionally to Cladiscites Coracis
as 8p. ind., but its possible connection with the subgenus Hypocladiscites cannotbe
excluded, the sutural line being entirely unknown.

Subgen. : Hrrocrapiscires V. Mojs,

5. HYPOCLADISCITES SUBCARINATUS Gemmellaro. PL IV, fig. 4.

1904, iscit beari: Gy llaro, I cefalopodi del Trias superiore del'a regione occidentale
della Sicilia, p. 279, Tav. XXII, figs. 8-11; XXV, fig. 215 XXV, fige. 1, 2.

This species of the upper carnic limestone of Sioily is represented in A. v.
Krafft’s collections by numerous and well-preserved specimens which permit of an
accurate determination. The largest of my Himélayan examples, which consists
of air-chambers only, has been chosen for illustration.

In its general shape this species recalls Cladiscites crassestriatus v.
Mojsisovics, especially in the rectangular outlines of its cross-section, but in the
character of its siphonal area it is at a glance distinguishod from all congenerio
forms. The siphonal area is slightly excavated, forming a shallow depression,
which is interrupted in the middle by a low and rounded keel. The two marginal
elevations separating the depressed siphonal area from the lateral parts are higher
than the median keel and moro broadly rounded. The lateral parts arc very gently
arched. Their greatest transverse diameter is situated in the umbilical region.

Both the median keel and the rounded marginal elevations are developed at
very early stages of growth. I have scen them clearly marked in a chambered
nucleus attaining a diameter of 10 mm.only. Thus a determination of this species
is even possible if inner nuclei of small size only are available for examination.

The lateral parts are covered with numerous and delicate longitudinal strize.
On the siphonal arca those striz arestill more delicate and are gradually obliterated
in the direction towards the median keel, which remains free from any sculpture.
Transverse striw or folds, as noticed by Gemmellaro in a minority of his Sicilian
specimens, are entirely absent.

The strongly inflated variety which has been mentioned as Hypocladiscites
nov. form. ind. prov. H. subcarinato by Gemmellaro (1. ¢, p. 280, Tav. XXII,
figs. 12, 13) is not represented among my Him4layan materials.

Dimensions.
Dismeter of the shell . e PR e + 37 wm.
»  » » umbilicas L+ B
Height of the last  above the umbilical suture . . . . . . 225,
volution » o precedigwhorl . . . . . .11,
Thickness of the last volution . . . .18,

Sutures—Not known in detail, but in their general arrangement agreeing
with the illustration on Tav. XXV, fig. 21, of Gemmellaro’s memoir. The second
lateral lobe is considerably deeper than the following lobes.
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6. HYPOCLADISCITES SUBARATUS v. Mojsisovies, PL IV, fig. 3,

1895. Cladiscites cf. subtornatus E. v. Mojsisovics in Diener, isss einer geologischen Expeiition in
den Central-Himalays, enkschr. Kais. Akad. d. Wisscusch. LX1I, p. 664.

1686, Cladisoites (I N E. v. Mojsisovics, Obortrindische Cepbalopod .
Himalays, Denkschr, kais, Akad. d. Wiss. LXIII, p. 657, Tof. XX, 6. 2.
1899. Cladissites (Hypocladiscites) sub E. v. Mojsisovics, Palwont. Ind. ser. XV. Himélayen Foss.,

Vol 11§, Pt. 1, p. 102, PL XX, fig. 2.

A species of Hypocladiscites from the carnic Daonella beds of Lauka, which
in its outward shape agrees very closely with H. subfornatus, has been separated
from this Alpine form by E. v. Mojsisovies, on acoount of some differences in its
sutural line.

Some fragments of high-mouthed and strongly compressed Cladiscitide in A.
v. Krafft’s collection must be united with Hypocladiscites subaratus. The close
agreement of the sutures will be recognized by comparing the illustrations. In my
specimen the principal lateral saddle is still higher and broader, and is provided
with more richly serrated lateral branches than in the type illustrated by E. v.
Mojsisovies. Thus the features of distinction between H. subfornatus and H. sub-
aratus are still more strongly marked in the present cxample than in the specimen
from the Daonella beds of Lauka.

Fam. : ARCESTID.E.

Gen. : ARCEsTES, Suess.

7. ARCESIES cf, PERIOLCUS, v. Mojs. Pl III, fig. 1.

1873, dreestes perioleus E. v. Mojsisorics, Cephalopoden der Hall Kolke, Abbandl. K. K. Geol.
Reichsanst, V1-1, p. 109, Tef. L, figs. 1-3; LII, figs. 4, 6; LIII, fig. 27.

My type-specimen is of large size, nearly complete, and has its peristome
entirely preserved. It recalls most closely the Alpine drcestes periolcus, both
in its general outlines and in the development of a spiral sulcus surrounding the
widely open umbilicus.

Of the penultimate whorl a small portion only is accessible to examination.
It is globose, regularly rounded, smooth and withoat any constrictions or varices.
The last whorl changes its shape in a manner agreeing with that in 4. periolcus.
The greatest width of the flattened siphonal area corresponds to the peristome,
whereas it is most strongly compressed in the opposite middle portion of the whorl.
The lateral parts are flattened. The umbilical wall is vertical and separated from
the adjoining parts of the flanks by a raised marginal band, which is bordered
externally by a shallow spiral sulcus. This sulcus is lower than in the majority of
Alpine specimens, which have been united in this species by E. v. Mojsisovics.
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The apertural margin is strongly contracted in the middle, and protracted into
two lateral lappets in the siphonal, region. 'This is the normal shape of the peri-
stome in the group of Arcestes coloni.

The shell is nearly smooth. It is only in the vicinity of the peristome that
delicate striee of growth are developed, following in their direction the outlines of
the apertural margin.

Praces of transitorial paulostomes, as have been noticed by E. v. Mojsisovics in
some of his European examples, are altogether absent.

Dimensions.
Diameter of theshell . . . . . 80 mm.
w  w » umbilious . .. e,
Height  Jof the last volation R
Sutures.—Not known.

2. Ancestes cf. Ricurmorens v. Mojsisovies. Pl III, fig. 2.

1873. Areestes Richthofeni B. v, Mojsivovics, Die Cephalopoden der Hall Kalke, Abhandl. K. K.
Geol. Reicheanst, VI-, p. 132, Taf. XLLX, figs. 4,5 ; LIII, fig. 18.

The only specimen available for investigation i a nearly complete cast, with
its peristome almost entirely preserved and with large portions of the shelly
substance adhering. It recalls very strongly thc European .rcestes Richtho-
feni from the julic stage of the carnic Hallstatt limestone.

The apertural margin, although partly injured, is sufficiently well preserved to
indicate the absence of any cmargination along the broadly flattened siphonal area
as is noticed in the majority of Arcestid In this character it agrees exactly
with the apertural margin of 4. Richthofeni and 4. agnatus. Peristome contract-
cd laterally ; umbilicus narrow, but open, not closed by any callosity. Siphonal
arca flattened in the vicinity of the peristome, but sharply rounded and narrow
in the opposite quadrant of the last volution.

E. v. Mojsisovics noticed in one of his specimens an internal siphonal ridge,
which was, however, restricted to the quadrant of the volution bordering the
aperture. This internal siphonal ridge is clearly developed in my specimen, as is
obvious from the illustration. Where the shelly substance has been preserved, its
surface is perfectly smooth, but. in the cast a deep impression of rectangular cross-
seotion follows the median line of the siphonal part, marking the presence of an
internal ridge. This ridge was probably intended to protect the siphuncle, which
is situated more internally. Similar internal ridges have been described in
Phylloceras uermesense Herb. by Wachner (Beitraege zur Palaeontologie Oester-
reich-Ungarns und des Orients, Bd. XI, p. 176). Casts of this species, in which a
deep impression marks tho place of the original shelly ridge, have been described
as Phylloceras aulonotum by Herbich (Das Szeklerland, Mitteil. aus dem Jahrb,
der Kgl. ungar. geol. Anstalt, Bd. V, p. 115).
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Dimensions.
Diameter of the shell . . . . . 55 mm.
»  w » umbilicus . . 25,
Height of the last {.bm tho umbilil mtare . . . 295,
volution » preceding whorl . . . »
Thickness of the lastvolution .+ . . . . .26,

Sutures.—Not known.

8. ARCESTES sp. ind. aff. DECIPIENS v. Mojs. Pl VIII, fig. 8

A single nucleus, consisting of air-chambers only, most probably is related to
drcestes decipiens from the tuvalic substage of the Hallstatt limestone.

It agrees with this species in the presence of a very narrow umbilicus and
remarkably strong constrictions. The greatest tra se diamet incides with
the rounded-off siphonal margin, from which the lateral parts converge very
gradually towards the umbilicus.

The only difference between the Alpine and Himilayan forms consists in the
direction of the strong constrictions, whieh in my specimen are not turned back-
wards in crossing the siphonal area, as they are in Arcestes decipiens E. v. Moj-
sisovies (Cephalopoden der Hallstaetter Kalke, 1. ¢. VI-1, p. 183, Taf. LIV, figs.
2, 8)

Dimensions.
Diaweter of theshell . . . . . 24 mm.
wwow umbiliens .. . . Lo 1,
Mot o Jofthelwtvoltion. . . LB
Sutures.—~Not known.
4. ARCESTEs cf. PLACENTA V. Mojs. PL IX, fig. 1
1873, Areestes placenta E. v. Mojsi C der Hallstaotter Kalke, Abhandl. K. K. Geol.

Reichennst, VI-1, p. 106, Tof. LV, figs. 27,

A single but nearly complete specimen of 4rcestes vecalls very olosely
4. placenta v. Mojs. from the tuvalic Hallstatt limestone of Aussee. It is of larger
size than full-grown European examples, but agrees with them in all characters of
specific importance as far as such are accessible to examiaation.

The whorls are moderately compressed and provided with flatly arched lateral
parts. The umbilious is small but not closed. Siphonal part broadly rounded in
the vicinity of the aperture and in the corresponding quadrant of the last volution,
but the difference in width between this and the opposite quadrant is nat id
able. Peristome slightly cmarginated along the siphonal area but not contracted
along the lateral parts.
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There arc also some Alpine specimens in the colleotion of the K. K. Geolo-
gische Reichsanstalt in Vienna, in which this lateral contraction of the peristome is.
almost insignificant.

Dimensions.
Dismeterof theshell . o . . . . . . . . 65mm
w  wowoumbilicns . . . . . . .. . 15,
MHeight of the last { above the nmbilioal sature . . . . . . 84 ,
volution » » preceding whorl . . . . .on o,
Thickness of tho lust volution. . . ..,

Sutures—Not known.
Subgen. : Pro4rcEsTEs V. Mojs.

1. PROARCESTES GAYTANI, v. Klipstein. Pl IIT, figs. 3,4, 5, 7, 8.

1845. Ammonites Gaytani v. Klipstein, Beitracge zur geologischen Kenntnis der oestlichen Alpen, p. 110,
Taf. V. fig. 4.

1847. Ammonites Gaytani ¥. v. Hauer, Neue Cephalopoden von Aussee, Haidi Naturswi
Abbandl. T, p. 867

1849. Ammonites Gaytani  F. v, Hauer, Neno Cephalopoden von Hallstatt und Aussee, ibid, III, p. 17,
Taf. IV, figs. 13, 14.

1860. Arcestes Gagtani Laube, Fauna der Schichten von St. Cassian, Denkschr. Kaia. Akad. d. Wissensch.
math. nat. Cl. XXX, Bd. p. 89, Taf. XLIIT, fg. 5.

1873. dreostes Gagtani E. v. Mojsisovics, Die Cep den der Kalke, Abbandl. K. K. Geol.
Reichsanst. V-1, p. 100, Taf. LVIIL, figs. 1—3.
1902. P Gaytani E. v. Mojsisovios, ibidem, Supplementbd., p. 259.

1906. Proarcestes Gaytani G. v, Arthaber, Die alpine Trias des Mediterrangebistes, Lethaen mesozoica I.
Tof. XLIV, 6g. 3, .

1906. Proarcestes cf. Gaytani Diencr, Fauna of the Tropites limestone of Byans, Palwont. Ind. ser. XV,
Vol V, Pt. 1, p. 177, PL XII, figs. 10, 11

It is this well-known specics of the julic substage to which a considerable
number of Arcestide in A. v. Krafft’s collections can be safely assigned. The
cbaracter of the sutural line is that which is peculiar to the group of Arcestes
bicarinati, and which is distinguished by the presence of a moderately high and
richly serrated median prominence. From Proarcestes bicarinatus Miinst. and
from P. Ausseanus v. Hauer our species differs remarkably by its less globose shape
and by the faint development of varices. On the other hand the majority of
specimens agrees very closely with P. Gaytani.

In some of them, it is true, the flattening of the lateral parts is less strongly
marked than in typical shapes of P. Gaytani. This is especially the case with
inner volutions, cxactly as in the examples from the Tropites limestone of Byans,
which have been referred to the preseat species as ¢f. in Himdl. Foss., Vol. V, Pt. 1.
The specimen illustrated in fig. 4 affords a good instanoe of this character. In the
penultimate whorl, which consists of air-chambers only, the lateral parts are
almost regularly rounded, describing a graceful and uuninterrupted curve from the
siphonal convexity to the rounded-off umbilical margin. In the last volution,

however, which has been partly preserved, the lateral parts are bigh, compressed
D
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and flatéened as distinetly as in full-grown individuals from theé carnic Hallstatt
limest of the Salzk: gut. This specimen is scarcely inferior in size to the
largest European examples which have been noticed by E. v. Mojsisovics,

The umbilicus is widely open, both in chambered nuclei and in spesimens
provided with their body-chambers.  Constrictions on varices arc but faintly
marked, confined to inner nuclei and often entirely absent. No constriction has
been noticed in the example illustrated in fig. 5, whereas in the two nuclei,
illustrated in figs. 7 and 8, two varices are counted within the circumference of
the last whorl. Their direction is nearly straight with a convexity slightly
turned forward in the siphonal area.

Dimensions.—The measurements of my largest specimen (fig. 4), witha portion
of its body-chamber preserved, are as follows : —

Diatneter of the shell . . . . < ab. 86 mm.
w » oumbiliws . . . . . 8 .
Height of the ¢ above the umbilical suture . . Fra
last volution{ » o preceding whorl . . 5,
Thickpess of the last volution . . . . 4,
ﬁ:ﬁl:m} of the penultimate whorl . . 2 »

Sutures.—Agreeing entirely with those of the Alpine types of P. Gaytani.

2. Proarcesres sp. cf. AusseaNus v. Hauer. PL III, fig. 6.

The comparatively high and serrated median prominence of the siphonal lobe
proves this species to be a representative of the group of Arcestes bicarinati.

The only specimen available for examination is an inner nucleus with part of
the last volution adhering, which is yet entirely chambered. It shows three con-
strictions, which are narrow and faintly developed, as in inner nuclei of Arcestes
Ausseanus v. Hauer (Haidingers Naturwissenschaftl. Abhandl. I, p. 268, Taf.
VIII, figs. 6-8). From typical shapes of Proarcestes Ausseanus, as illustrated by
E. v. Mojsisovies (Cephalopoden der Hallstactter Kalke, Abhandl. K. K. Geol.
Reichsanst. VI-1, Taf. LI, figs. 1, 4) my specimen differs by its less globose shape,
although its height is yet considerably inferior to its shickness.

Dimensions (of the nucleus).

Diameter of the shell . . . . . .. 3% oo
” » umbilicus . . . . . . 8 .

Height ; 2,

Height  Jof the lust volation . . I 4

Sulures.—Agreeing entirely with those of Proarcestes Ausseanus. The princi-
pal lateral lobe is situated on the convexity, by which the siphonal area passes into
the lateral parts. Two auxiliary lobes outside the umbilical margin.

Remarks.—My scanty materials do not allow one to decide the question of
specific identity or close affinity of the Himdlayan shell with the European
P. Ausseamus.
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PRroARCESTES (?) sp. ind. ex aff. BarranDEr Laube. P). VIII fig. 5.

The systematic position of the only specimen available for examination is
somewhat doubtful. It is only on account of its external similarity with 4rcestes
Barrandei Laube (Die Fauna der Schichten von St. Cassian, Denkschr. Kais. Akad.
d. Wissensch. Bd. XXX, 1869, 5. Abt. p. 90, Taf. XLIII, fig. 2) that I bave united it
with Proarcestes, not with Arcestes s. s. It must, however, be borne in mind, that
not even the conuection of Arcestes Barrandei itself with the group of Arcestes
eztralabiati (Proarcestes) has been ascertained by E. v. Mojsisovies (Cephalop-
oden der Hallstactter Kalke 1. c. VI-1, p. 91), although the sutures exhibit some
characters peculiar to this group.

In its general shape my specimen agrees with Proarcestes Barrandei, especially
so in the outlines of its transverse section, but it differs remarkably by the presence
of a large and widely open, funnel-shaped umbilicus. The inner volutions are
globose and strongly inflated, the place of greatest inflation corresponding to the
rounded umbilical margin. In the last whorl, which apparently belongs to the body-
chamber, the regularly rounded siphonal part becomes considerably narrower, the
transverse section thus assuming a cordiform shape. No traces of furrows are
noticed on the body-chamber volution preceding the aperture, but a shallow
contraction is marked on the cast of the penultimate whorl.

Dimensions.
Diameter of the shell . 57 mm.
B . umbiticus 9,
Height . 9,
g § f the lst salution . . -

Sutures.—As far as known, agreeing with those of P. Barrandei. Median
prominence moderately high and laced at its base by counverging digitations of the
siphonal lobe. Siphonal saddle not perfectly symmetrical, but with larger extersal
branches. Number of auxiliary lobes not known exactly.

PROARCESTES sp. ind. (GROUP OF EXTRALABIATI). PL VIII, fig. 4.

Among the Areestide from exotic block No. 2 a species belonging to the
group of exéralabiati is rather richly represented, although by incomplete speci-
mens only. In none of them has the body-chamber been entirely preserved, nor
have I succeeded in developing the sutural line. The relation of this species is
therefore bascd on its external features only, exactly as in the case of P. Danai
v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, 1. c. VI-1, p. 93, Taf. LVII,
fig. 4), to which species it appears to be most nearly allied.

In the specimen illustrated, the inner nuocleus is globose with siphonal and
lateral parts regularly rounded. In the last volution the lateral parts are flatly
arched and marked off indistinctly from the broad and flattened siphonal arca. No

constrictions or varices have been noticed on the inner volutions as far as they

D2
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have been exposed, but, near the aperture, the shallow furrows and folds character-
istic of the group of Arcestes extralabiati make their appearance. In a second
specimen these furrows are even more strongly marked and deeper than in the
present one, but their exact number is not known to me, the bedy-chamber being
incomplete in all the examples available for cxamination.

From Proarcestes Danai our species is distinguished by its more slowly
increasing whorls and by its narrower umbilicus.

Dimensions.
Diameter of the shell e e . cca. 67 mon
" ,» umbilieus . . . . 3,
Height of the ¢ abovo the umbilical sutare .29,
Jast volation 1 ,, , preceding whorl N
Thickness of the last volotion B 30,

Sutures.—Not known.
PINACOCERATITOIDEA.

Fam. : LYTOCERATINZE.

Gen. : PHYLLOCERAS Suess.

Subgen. : Discornyzrires Hyatt.

There is much diserepancy of opinion among different authors as to the range
and interpretation of the subgenera of the genus Phylloceras Suess. The majority
of triassic species have hitherto becn grouped with the subgenus Rhacophyllites v.
Zittel, but there are strong reasors against the correctness of this grouping, which
seems to be at variance with the circumscription of Rhacophyllites, introduced in
the memoirs on liassic cephalopod faunze.

K. v. Zittel (Handbuch der Palwxontologic I1, p. 439) proposed the new sub-
genus (or genus) Rhacophyllites for the accommodation of such species of Phyllo-
ceras as are distinguished by wide umbilici, by a steep umbilical slope, and by a
smaller number of auxiliary lobes than are noticed in typical shapes of Phylloceras.
In this interpretation, Rkacophyllites comprises species of triassic, liassic and even
jurassic age (Phyll. tortisuleatum d’0Orb.) and is not at all identical with a group of
Phylloceras for which E. v. Mojsisovics (Cephalopoden der Medit “Triaspro-
vinz, Abhandl. K. K. Geol. Reichsanst. X, p. 151) had claimed a special systematic
position, chiefly on account of its body-chamber differing materially from the
chambered portion of the shell, and on account of a special arrangement of the
auxiliary series, which is united into a sloping suspensive lobe.

Geyer in his valuable memoir on the liassic Cephalopoda of the Hierlatz near
Hallstatt (Abhandl. K. K. Geol. Reichsanst. XII, p. 223) agrees with E. v. Mojsi-
sovics in attributing a paramount importance to the character of the body-chamber
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-and sutural line, and not to the widely umbilicated shape of the whorls. Accord-
ing to his view special stress ought to be laid on the difference in the terminal
phylla of the saddles, which are regularly oval in Phylloceras, conically elongated
or club-shaped in Rhacophyllites, and on the position of the branches which in
Rhacophyllites never produce an angular geniculation of the stems of the main
saddles, as is commonly noticed in typical species of Phylloceras.

This interpretation of Rhacophyllites would make v. Zittel’s subgenus include
Phylloceras psilomorphum Neum. or Pk. planispira Reyn. but would peremptorily
exclude triassic species of the groups of Ammonites debilis v. Hauer or Ammonites
neojurensis Quenst.

In his memoir on the liassic Cephalopoda of the Schafberg (Abhandl. K. K.
Geol. Reichsanst. XV, p. 74) Geyer does not any longer insist on differences in the
shape of the phylla, but iders the p of an abnormal body-chamber and
of a suspensive lobe as the only distinctive features on which a generic separation
of Rhacophyllites and of widely umbilicated species of Phylloceras s. s. ought to
be based.

Waehner in his “ Beitraege zur Kenntnis der tieferen Zonen des unteren Lias
in den nordoestlichen Alpen” (Beitraege zur Palwontelogie Oesterreich-Ungarns,
ete., XTI, Bd. p. 178) is altogcther averse to a generic separation of Phylloceras and
Rhacophyllites. According to his observations the widely umbilicated shapes
allied to Phkylloceras stella, which might be considered as descendants from triassic
Plylloceratide, are most intimately connected in the lower lias with narrowly
umbilicated species agreeing with the typical forms of Phylloceras, no important
characters of difference affording any clue for their generic distinetion.

In the palmontological works of E. v. Mojsisovies tbrec different views
have been taken regarding the classification of triassic species of Phylloceras. In
1882 (1. c. p. 151) this learned author advocated the generie separation of Am-
monites eximius v. Hauer and of 4. lariensis Menegh. trom Phylloceras on
account of their abnormally shaped body-chambers. In this new genus
A. rakosensis Herbich, 4. t¢ranssylvanicus Herbich, and 4. mimatensis d’'Orb.
should be included, with 4. ewimius as prototype, but the majority of triassic
species ought to be left with Phylloceras s. s. In the deseription of the upper triassic
Cephalopoda of the Himdlayas (Pal. Ind. ser. XV, Himédl. Foss., Vol, III, Pt. 1,
p. 114) the triassic forms which are grouped round Phylloceras negjurense and
had been assigned to Rhacophyllites by Zittel and Steinmann are explicitly consi-
dered as direct ancestors of the liassic Phylloceratide and as true representatives
of the genus Phylloceras.

“ Phylloceras neojurense and its contemporaries from the same group ”—E,
v. Mojsisovics remarks—¢are distinguished from the typical representatives of
the genus Phylloceras, as, for instance, from Ph. keterophyllum, only by the
wider umbilicus and by the smaller number of auxiliary saddles, connected with
the lesser degree of involution. Out of the evolute species of Phylloceras are
developed on the one hand the strongly involute typical speciesof Phylloceras of
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the Jura, and on the other hand the subgenus Rkacophyllites Zittel, which is
distinguished by inclined auxiliary lobes and a variable body-chamber and is
confined to the lias.”

From this diagnosis it is evident that E. v. Mojsisovics has adopted the subgenus
Rhacophyllites in a much narrower circumscription than it had been established
originally by K. von Zittel and that in 1899 none of the triassic species of
Phylloceras were by himself considered referable to this subgenus. It must,
however, be remarked that one triassic species at least, Phylloceras occultum
¥. Mojs. (Abhandl. K. K. Geol. Reichsaunst. VI-1, p. 38, Taf. XVI, figs. 3-6), must
be included in the subgenus Rhacophyllites, even if the latter is taken in the
narrower circumscription, as is evident from thke shape of its body-chamber,
differing from the chambered whorls by the development of broad transverse
plications.

In 1902 E. v. Mojsisovics entirely abandoned his former view and adopted
Rhacophyllites in the original circumseription proposed by v. Zittel. In the supple-
ment to the Cephalopoda of the Hallstatt limestone (Abhandl. K. K. Geol. Reichs-
anst. VI-1, Supplem. p. 317) he states the practical advantages of retaining
the name of Rhacophyllites for all the widely umbilicated Phylloceratide of
triassic age, which K. von Zittel himself had enumerated among the leading
types of his new subgenus.

It is to tnese triassic types of the genus Phylioceras, as Fh. neojurense
Quenst., not to the liassic speciesof Rhacophyllites, that the Himalayan form,
which I am going to describe, is most nearly allied. If we accept the
subgeneric designation of Rkacophyllites for this species, it would mean a
contradiction of the majority of authors dealing with liassic ammonites, who in
their memoirs have accepted Rhacophyllites in the narrow interpretation pro-
posed by Geyer. If we wish to choose a proper subgeneric name for the widely
umbilicated ~ Phyllocerata of triassic age, we must make use of the name
Discophyllites, which has been proposed by Hyatt for the group of Phylloceras
patens (Zittel’s Text-book of Palaontology, Vol. II, p. 566).

No diagnosis of Discophyllites had been given by Hyatt, who was content
with fixing the prototype of his new subgenus. E. v. Mojsisovies (Cephalopoden
Hallstaetter Kalke 1. ¢. VI-1, p. 818) restricted the name to such types as he
considered to be transitional shapes between Monophyllites and Phyll s (or
Rhacophyllites in the wider interpretation). But in including Phylloceras Ebneri
v. Mojsisovies (Himélayan Foss. 1. ¢. Vol. IIT, Pt. 1, p. 116, Pl. XIX, fig. 6) among
them, he was misled by an erroneous reconstruction of the sutures of the strongly
weathered type-specimen of Phylloceras Ebneri from the Daonella bedsof Lauka.
As I have shown in my memoir on the fauna of the Tropites limestone of Byans
(Himél, Foss. L. c. Vol. V, Pt. 1, p. 173), the sutural line of excellently preserved
examples from Kalapani and Lilinthi exhibits a distinctly diphyllic developwent
of the siphonal and a rich foliation of the principal lateral saddles. It is only in
the second lateral saddle that the monophyllic plan is still clearly marked. Thus
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this species is, indeed, a transitional shape connecting Discophyllites patens
most intimately with the rest of the widely umbilicated Phylloceratide of triassic
age.

‘We should not be in contradiction with Hyatt’s views in uniting all triassic
Phyllocerata with Ph. patens in the subgenus Discophyllites, all those forms
being linked together very closely and differing among cach other by features of
specific value only. In this narrow interpretation both Discophyllites aund
Rhacophyllites would comprise well-detined groups of subgeneric rank. A third
group of widely umbilicated Phyllocerata of liassic age corresponds to Hyatt’s
subgenus Schistophylioceras.

DiscoraYLLITES FLowERI nov. sp. Pl VIII, fig. 2; IX, fig. 2.

An examination of extensive materials of this species has convinced me
that it must be separated from the European Discophyllites neojurensis Quenstedt
(Cephalopoden, p. 255, Taf. XIX, fig. 8) on account of some subordinate but
constant features.

In its external shape onc of the most remarkable characters of Discophyilites
Floweri is the considerable height of the whorls. In D. negjurensis the height and
width of the volutions are nearly equal. Among my materials, consisting of more
than twenty individuals, there is not a single one in which the proportion of
the height and thickness were not conspicuously in favour of the first dimension.
This remark applies equally to smaller and larger examples. In this character
our Himdlayan species more strongly recalls Discophyllites Ebneri Mojs. than
D. neojurensis, with which it otherwise agrees in all the rest of the external
features.

Subordinate differences are also exhibited in the arrangement of the sutural
line. The general structure of the sutures is the same in both species, and a close
examination of their details is needed for observing the points of difference.

All the main saddles are distinctly diphyllic, exactly as in D. neojurensis.
The illustrations of the sutural line of the latter species, as reproduced by E. v.
Mojsisovics (Cephalopoden der Hallstaetter Kalke VI, Supplemented. Taf. XXIIT,
figs. 2, 3) after Quenstedt and ¥. v. Hauer, show the constancy of all the characters
of importance, notwithstanding a certain individual variability in some minor
details. From a comparison of these illustrations with the sutures of D. Floweri
the following differences are evident:—

In D. neojurensis the saddies are more richly serrated, the terminal phyila of the
saddles are more slender and clongated, the stems are very narrow, especially near
thebase. In the main saddles of D. Floweri the base is broad and the terminal
leaves are very large, rccalling in this vespect D. Zitteli v. Mojsisovies
(Cephalopoden der Hallstaetter Kalke, 1. ¢. VI-1, p. 318, Taf. XVII, figs. 8, 4). Of

the two terminal leaves in the siphonal saddle the internal one is deoidedly the
lower in D.neojurensis, whereas it is the higher one in D. Floweri. Thereare three
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auxiliary lobes present in the Himilayan species, the third onebeing divided by the.
umbilical suture. They slope obliquely towards the umbilical suture, but
are not united into a suspensive lobe, as in typical species of the subgenus
Rhacophyllites Zittel,

Dimensions.
Pl VIIJ, fig. 2. PL IX, fig.2.
Diameter of the shell . P 76 mm. .. ab.52 mm.
W » noumbiliews . . . . 24, .16
Hefglt of the §above the umbilieal sutare . 36, ..o,
last volutiond ,, ,, preceding whorl . ab. 29 , PR T I
Thickness of the last volution.  « .+ ., 25 . . . . 17,

Remarks.— With the exception only of the higher and more strongly com-
pressed whorls and of the bulky shape of the phylloid saddles in the sutaral line,
I could not detect any characters among the congeneric forms of the Alpine trias
in which this species differs from Discophyllites neojurensis.

Discophyllites Zitteli v. Mojs. from the carnic Hallstatt limestone of
Aussee is also among its nearest allies. Io its external shape, especially in the
proportion of height and width, it agrees even better with this species than with
D. neojurensis. A closer comparison of the sutural lines is, however, rendered
difficult by the great difference in the dimensions of the European and Indian
type-specimens. The small example illustrated by E. v. Mojsisovies has also
diphyllic main saddles with bulky terminal leaves and comparatively broad stems.
In the siphonal saddle tho internal phyllum is the higher one, exactly as in
D. Floweri. There are only two auxiliary lobes present, but this character is
cvidently connected with the smaller size of the Alpine type-specimen. A more
important feature of diffcrence is the larger size of the monophyllic auxiliary
saddle. This saddle is united with the preceding lateral one, thus forming a kind
of suspensive lobe, and is not distinctly separated from it by the first auxiliary
lobe. In D. Flowesi, as in D. neojurensis and in D. debslis, the auxiliary saddles
are considerably smaller, dwindling down to rather insignificant elements of the
sutural line, but they are not united into a sloping suspensive lobe.

‘There are no other European triassic species of the genus Discophyllites to
which the present one might advantageously be compared. D. pumilus v. Mojs.,
D. despectus v. Mojs., D. invalidus v. Mojs. are all dwarf species. So are the three
triassic species from Sicily, which have been described by Gemmellaro as
D. billimiensis, D. Laubei and D. Jacquoti (I cefalopodi del Trias superiore,
della regione occidentale della Sicilia, Palermo, 1904, pp. 294-297). D.debilis
v. Hauer has triphyllic saddles. D. occultus v. Mojs, agrees with D. Floweri in
the general arrangement of the sutures, but is provided with an abnormal body-
chamber.

An Indian species to which the present one bears a remarkable similarity
in its external shape is Discophyllites Ebneri v. Mojs. {Himélayan Foss. Palzont.
Ind. ser. XV, Vol. ITT, Pt. 1, p. 116, Pl. XIX, fig. 6). I should, indeed, be at a
loss how to distinguish them without an examination of their sutural lines, in



UPPER-TRIASSIC AND LIASSIC FAUNZE. 26

whose details considerable differences are noticed (vide Him4layan Foss. 1. c.
Vol. V, Pt. 1, PL. V, fig. 5).

Fam. : PINACOCERATID/AE.

Gen, : PINacoCERas v. Mojsisovics.

PINACOCERAS sp. ind. aff. kEX Mojs.

In the fauna from exotic block No. 2 the genus Pinacoceras s.s. is
represented by several specimens, all of them too imperfectly preserved to permit
a specific determination. They are distinguished by slowly increasing volutions,
with wide umbilici, thus recalling the group of P. rex v. Mojsisovics
(Cephalopoden der Hallstactter Kalke, Abhandl. K. K. Geol. Reichsanst. VI-1,
p. 63, Taf. XXIII, figs. 8, 9 ; XXIV, fig. 8) from the Alpine trias. Several forms
belonging to this group have been described from the triassic rocks of Sicily by
Gemmellaro, especially P. Zitteli Gemm, (I cefalopodi del trias superiors della
parte occidentale della Sicilia, p. 283, Pl IX, fig. 20; X, figs. 3, 4) and P. Haueri
Gemm. (ibidem, p. 289, Pl XIX, figs. 1, 2; IX, figs. 17, 18, 19).

That our Indian species does really belong to the group of Pinacoceras rex
is evident from the character of the sutural line, which I have been able to trace
in a fragment which is otherwise too poorly preserved to allow a reconstruction
of the original shell. In common with P. rex this fragment has the circular
arrangement of lobes and :addles, the apex of the curve coinciding with the
innermost adventitious saddle. There are six adventitious sacldles preseat, all of
which are distinctly diphyllic, in sharp contrast to the pyramid-shaped main
saddles, which occur to the number of two, exactly as in P. rex.

Gen. : Pracrres v. Mojsisovies.

Pracires cf. Pravcrus v, Mojsisovies. Pl 1X, figs. 3, 4.

The majority of the specics of Placites, belonging to the group of Pl. platy-
phyllus v. Mojs., are distinguished by the presence of two adventitious lobes and
saddles. Thereisonly one Alpine species, Pl, perauctus v. Mojsisovies (Cephalopoden
der Hallstactter Kalke, Abhandl. K. K. Geol. Reichsanst. VI-1, p. 58, Taf. XXT,
figs. 7-8), in whose sutural line a Jarger number of adventitious lobes and saddles
has been devcloped. The typical form of Placites perauctus has been collected
in the norie Hallstatt limestone of the Sommeraukogel, but typcs closely related
are already found in the julic deposits of the Salazkammergut. They arc oaly
imperfectly known and have been deseribed cursorily as Pl ¢f. perauctus by L. v.
"Mojsisovies (l. o. p. 53). .

Types very closely allied to Pl. perauclm have also been met with in the
Himélayan trias, A chambered fragmeunt measuring one half volution, from the

E



26 HIMALAYAN FOSSILS.

upper Daonella beds of the Bambanag section, has been mentioned by E. v.
Mojsisovics (Upper triassio cephalopod faunm of the Himélayas, Palzont. Ind.
ser. XV, Himdl. Foss. Vol. III, Pt. 1, p. 111, Pl XVIII, fig. 9) as Placites sp.
ind. aff. peraucti. A similar fragment has been discovered by myself among
ihe materials collected by Smith in the Tropites limestone of Lilinthi (Him4l.
Foss. 1. ¢. Vol. V, Pt. 1, p. 1€7, PL. XXV, fig. 6). To these fragmentary examples
several better preserved specimens have been added recently from the fauna of
exotic block No. 2. They undoubtedly are related to Placites perauctus,
not to Pl Oldhami v. Mojsisovics, as is shown by the occurrence of three
adventitious lobes and saddles. The lobes are as deeply incised and the
saddles nearly as richly serrated as in the typical form of Pl perauctus. The
number of auxiliary lobes is not exactly known to me.
The measurements of the two specimens figured are as follows :—

Fig. 3. Fig. 4.

Dismeter of theshell . . .. . .6 mom. 25 mm.
w  w o umbilicns . . P 0
Height . .40 5 .
rgight 7 of the lnst volation .. e s -

I dare not identify my specimens with the typical Placites perauctus. The
type-specimens from the Sommerankogel are all of large size, showing a diameter
of the last volution from 100 to 124 mm. The only Himslayan example of similar
di i is a body-chamber fragment, in which a height of 55 mm. corresponds
to a thickness of 17 mm. It is, however, not the more slender and compressed
shape of the whorl but rather the difference in the shape of the cross-section on
which I am inclined to lay a special stress.

In the typical Placites perauctus the flanks run nearly parallel from
the siphonal shoulder to the umbilical region, whereas in my Him4layan fragment
they converge strongly towards the latter. Whether this cbaracter is sufScient
for a specific distinction can only be decided after an examination of larger

materials. For the t it will be preferable to tion the Indian species as
Placites cf. perauctus, but without insisting on an identification with the Alpine
form from the carnic Hallstatt limestone of the Roethelstein

TROPITOIDEA.

Fam. : TROPITIDAE.

Gen. : DrscorroriTEs Hyatt and Smith.

1905, Discotropites Hyatt and Smith, The triawio Cepbslopod genera of Americs, U. 8. Geol. Sarvey
Professional Papers No. 49, p. 69,

In 1877 A. Hyatt (in Meek, U. 8. Geol. Exploration 40th Parall,, Vol, IV,
p. 126) introduced the generic name of Bufomoceras for a triassic Ammouite
from Nevada, which E. v. Mojsisovics considered as the nearest ally to the Alpise
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Ammonites sandlingensis v. Hauer. Thus the generic name of Eufomoceras was
assigned by bim to the European group of dmmonites sundlingensis and was,
on his authority, accepted unanimously in this interpretation.

A re-examination by Hyatt and Smith of the type-speci of Eut a8
Laubei Mcek, the American prototype of the genus, led to the surprising result
that the American A ite was a ber of the section of Ceratitoidee, showing
close affinities to Hungarites v. Mojs., but differing widely from Ammonites
sandlingensis, whioh is a typical representative of the longidome section of Tropi-
toidea. Thus the grouping of the latter species with Eutomoceras Hyatt having
been based on a misinterpretation of the true affinities of the American genus by
E. v. Mojsisovics, a new generic designation, Discotropites, was proposed for
Ammonites sandlingensis by Hyatt and Smith.

It must be conceded that from Meek’s memoir, in which the name Eutomoceras
is used for the first time, a satisfactory decision on the distinguishing characters
of the new genus is not at all easy. E.v. Mojsisovics therefore did not meet with
any opposition in applying the name to the European group of dmmonites sand-
lingensis, which cver since has been considered as the true prototype of the genus
Eutomoceras in substitution of the almost forgotten American species.

The rules of priority being decidedly and indubitably in favour of the first species
described under the generic designation of Ewfomoceras, the inconvenience of
changing the generic name, usurped hitherto by Ammonites sandlingensis, cannot
be avoided. I feel quently obliged to follow P. Smith in adopting the gencric
name Discotropites for the European form from the Hallstatt limestone, notwith-
standing the confusion in the nomenclature of triassic Ammonites which will
undoubtedly result from the misinterpretation of Hyatt's genus.

DiscoTROPITES cf. SANDLINGENSIs v. Hauer. Pl VI, fig. 4.

1849, Ammonites sandlingensis F.v. Hauer, Ueber neue aus den Mo hiok von.

Hallstatt und Aussee, Haidingers Naturwiss, Abhandl. III, p 10, Taf. III, figs. 10-13.
1866. Ammonites sundlingensis A. v. Dittmar, Zur Fauna der Hallstaetter Kalke, Goognoat. Palmont.
Beitr. von Beneclﬂ, ete., I, p. 870.

1898, E. v. Mojsisovies, Die Cephalopoden der Hall: Kalke, Abhandl,
K. K. Geol. Rﬂel:nnst VI-2, p 285, PI CXXX, figs. 11-13 CXXXI, figs. 1-11.

1896. Ei of E.v. isovios, HimAl. Foss. Pal. Ind. ser. XV, Vol. III, Pt. 1,
.49,

1904. E. sandlingense Gemmellaro, T cefalopodi del Trias superiore della parte occidentale della Sicilia,
p. 77, Tav. VIIL, figs. 8-10.

1904, E. sandlingense . P. Smith, The comparative stratigraphy of the marine trias of Western America.
Procesd. Californian Acad. of sciences 3+d ser.Vol. I, p. 307, PL. XLVI, fig. 10; XLVIIL, figs. 5, 6.

1806. Discotropites sandlingensis Hyatt and Smith, Triascio cephalopod geners of America, U. S. Geol.
Surv. Ser. C. Frofess. Papers No. 40, p. 63, P1. XXX, figs. 1-12.

1908, Eutomoceras cf. sandlingense Dioner, Fauaa of the Tropites limestoue of Byaus, Himdl. Foss.
Yol. V, Pt. 1, p. 138.

It is a rather astonishing fact that this wide-spread species of carnic age is
numerously represented in the upper trias of the Himdlayas, but in fragments

only, and that no complete specimen has as yet been noticed.
k2
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The only specimen known to me from exotic block No. 2 is less frag-
mentary and in a better state of preservation than any of the examples from the
Tropites limestone of Byans. Its identification with F. v. Hauer’s species is,
indeed, pretty certain. It is only my aversion against an unrestricted determina-
tion of incomplete specimens which has induced me to add the designation ¢f. to
the specific name.

My specimen is of moderate size. One half volution and a large part of the
umbilicus have been preserved. The siphonal edge is surmounted by a low and
distinct keel. The steep umbilical wall is separated from the flattened lateral
parts by a sharply rounded edge.

The ornamentation agrees almost perfectly with the delicate sculpture of the
American example illustrated by Hyatt and Smith on P1. XXXV, fig. 3, and of
the Alpine specimen illustrated by E. v. Mojsisovies on Pl. CXXXI, fig. 8. The
majority of the sickle-shaped ribs are dichotomous. ‘bere is no angular geni-
culation in their gentle backward curve along the middle of the flanks. Of umbi-
lical tubercles faint traces only have becn noticed. The spiral striation is very
delicate.

Dimensions.
Height Y of the laat whorl . . ¥ wo
Thickness u .,
Diameter of the umbilicus . .15,

Sutures.—Not known in detail.

Remarks.—Discotropites sandlingensis is one of the leading fossils of
the zone of Tropites subbullatus in the Eastern Alps and in California, but it has
also becn met with, although very rarely, in the geologically older (julic) Ellipti-
cus beds of Aussee.

Gen. : TropiTES v. Mojsisovics.

TROPITES cf. SUBBULLATUS v. Hauer. Pl VI, fig, 9.

1840. dmmonites sublwllatus F. v. Haner, Ucber nene Cephalopoden nus den Marmorschichten von.
Hellitatt und Aussce, Haidingers Naturwiss. Abhandl. 11T, p. 19, Taf. IV, figs. 1-3 (non 5-7).

1893, Tropites subbullatus E. v. Mojsisovics, Dic Cephalopoden der Hallstactter Kalke, Abhandl. K. K.,
Geol. Reichsanst. VI-2, p. 187, Tef. CVI, ‘Ggs. 1-3,5,7; CVII, fige. 1.8 ; CVIIL fige. 1-6; CX,
fig. 6.

1906. Tropites subbullatus, Hyatt and Smith, Triassic cephalopod genera of America, U. §. Geol.
Surv. ser, C. Prof. Pap. No. 40,p. 67, Pl. XXXIII, fige. 1-7; iXXXIV, figs. 1-14 ; LXXIX, figs.
1-10.

1806, Tropites subbullatus Diever, Fauna of the Tropites liwestone of Byans, Himél. Foss, Vol. V,
Pt. 1, p. 145, P1. IV, figs. 6-7.

1907. Tropites of. subbullatux Diencr, Ladinie, carvio and novio faunm of Spiti, ibid., Vol. V, Pt. 3,
Pl X1V, figs. 2, 3.

There are only three fragmentary casts of inner nuclei available for examina-
tion. Althcugh more or Jess deformed and damaged they show a remarkable
resemblance in shape and sculpture to Zropites subbullatus. The whorls are con-
siderably thicker than high. In one of my casts the siphonal part has been
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preserved satisfactorily enough for illustration. It exhibits the low median keel
towards which numerous straight ribs converge at steep angles, ’

Althouglh it is not possible to establish the identity of the Indian fossil with
the Buropean species, the presence of the group of T. subbullatus in the fauna of
exotic block No. 2 has been ascertained.

TroPITES sp. ind. aff. ACUTANGULO v. Mojs. PL X, fig. 3.
1602, Tropites aff. acutangudus A. v, Krafft, Mora. Geol. Surv. of India, XXXII, Pt. 3, p. 143.

The figured specimen belongs to all appearance to a species nearly allied to
Tropites acutangulus v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, 1. c.
VI.2, p. 203, Taf. CXII, figs. 1, 2). It is not sufficient for an exact determina-
tion, the outer whorls only having been preserved.

The cast, which has been partly injured by weathering, agrees in its size and
shape with the type-specimen from the Subbullatus beds of the Salzkammergut and
belongs probably to an adult specimen, in which a small part of the body-chamber
only is wanting. It differs from Tropites acutangulus by the regularity of its
involution, the umbilical suture not leaving the normal spiral. Height and thick-
ness of the last volution increasc slowly, but quite regularly, from the
beginning of the whorl to the very aperture. The cross-section agrees exactly
with that in 7. acutangulus, being only a little wider than high.

In its sculpture our specimen shows a remarkable resemblance to 7. acutan-
gulus. The ribs aro numerous and sharp and exhibit an angular geniculation out-
'side the umbilical margin. In the anterior half of the last volution all the ribs
ave simple and undivided. In the posterior half of this whorl the sculpture has,
unfortunately, suffered considerably from weathering along the umbilical margin.
It cannot be decided, therofore, whether or not sharply edged umiblical tubercles
have been present, but from the direction of the ribs it is obvious that the majority
of them dichotomiised in the umbilical region. No secondary bifurcations have
been noticed in the marginal region.

Although the siphonal part has been severely damaged, I have been able to
state the presence of a keel, accompavied by a distinetly marked keel-furrow.

Dimensions.
Diameter of the shell B . .. e9mm.
s w » umbilicas R oL,
Height of the last {Above the umbilical suture . ab. 28
volution

» o preceding whorl . .abo21
Thickness of the lnst volution .. ..,

Sutrires.—Not known.

Remarks.— Species very olosely allied to Tropites acutangulus have been
mentioned from the Tropites limestone of Byans by E. v. Mojsisovies (Himélayan
Foss., Vol. III, Pt. 1, p. 46, Pl. XI, fig. 4) and by myself (ébid,, Vol. V, Pt. 1,
p. 51). As they are represented by i still more fragmentary than the

P
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present one, their specific identity with the form here described cannot be
ascertained.

TropiTes sp. ind. aff. Wopant v. Mojs. PL VI, fig. 11.

A fragmentary cast of a small species of Tropites recalls in its external
characters 7. Wodani v. Mojsisovies (Cephalopoden der Hallstaetter Kalke,
Abhandl, K. K, Geol. Reichsanst. VI-2, p. 221, Taf. CXVI, fig. 6). It agrees with
the Alpine type-specimen in size and in the shape of the transverse section. The
volutions are of equal height and thiokness, the flattened lateral parts being
separated from the bigh and perpendicular umbilical wall by a sharp edge and
passing gradually into the rounded external part in a very regular curve.

The delicate ribs originate in pairs from faintly developed umbilical nodes.
They are nearly straight and turned forward very strongly on the siphonal area,
thus meeting the median keel at acute angles.

The presence of Tropites #Wodani in the Tropites limestone of Byans (Him4l.
Foss., Vol. V, Pt. 1, p. 152, PL. V, fig. 6) is in favour of a closer comparigon of this
undeterminable cast with the Alpine species from Aussee.

Bubgen.: Awnarrorires v. Mojsisovics.

ANATROPITES cf. SPINOSUS v. Mojsisovies. Pl VI, fig. 10.

1898. Tropites (Anatropites) spinosus E.v. Mojsisovics, C den der Halle Kalke, Abbandl.
K. K. Geol. Reicheanst. VI-2, p. 226, Taf. CX, fig. 2.
1802. Tyopites aff. spinosus A. v. Krafit, Mem. Geol. Surv. of Indis, Vol. XX XII, Pt. 3,p. 143.

The figured specimen, tolerably well preserved, is a typical representative of
the group of Tropites spinosi (Anatropites), as is shown by the large thorns
adorning the umbilical edge of its inner volutions. In the last volution, which
forms part of the body-ohamber, the umbilical thorns are replaced by tubercles,
from which faint radial ribs arise, which L bsolete before reaching the siphonal
part. The median keel is comparatively high and sharp, but not accompanied by
lateral furrows.

My specimen agrees so closely with the Alpine type of dnatropites spinosus
that I should have ventured on a direct identification, if the inner whorls of the
Himélayan example had been preserved more completely. Although the latter
is slightly inferior in size, its proportions and sculpture agree almost exactly. The
thickness of the last volution is considerably greater than the height, but is equal
to the width of the umbilious.

Seventeen umbilical thorns or nodes are counted within the circumference of
the last volution,

From Tropites (Anatropites) Adalgi v. Mojsisovies (ibid., p. 225, Taf. CX,
fig. 3) our specimen is distinguished by the greater height of its whorls and by
its less strongly dep d external should
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Dimensions.
Dismeterof theshell . . .+ . . o« 4 . 235 mm
» w » umbilious . . . . . 0 ,
Height 3 ¢ ipo last volution B

Thickoess
Sutures.—Not known.
Remarks.— Anatropites spinosus is a very rare species in the julic stage of
the Salzkammergut. One single specimen only has been quoted by E.v. Moj-
sisovics from the Ellipticus beds of the Roethelstein.

ANarropITES PIrGrIMII nov. sp. Pl VI, figs. 6, 7; IX, fig. 5.

That this species belongs to the genus Tropites, not to T'ropiceltites, is proved
by the character of its sutural line, which, although not entirely known, is
decidedly dolichophyllic, not clydonitic. It is, however, less easy to fix its system-
atic position among the five groups which have been distinguished among the
genus Tropites by E. v. Mojsisovics, and to which even a subgenecric rank has
been attributed by that learned author.

The inner volutions are not adorned with proper thorns along their umbilical
edges, but rather with very broad and stout ribs. A similar type, Tropites Geyeri,
has been grouped with the subgenus Anatropites by E. v. Mojsisovics. Our
species, indeed, agrees with typical rep tatives of this subg in the ity
of its leading featuves, especially in the external shape, which recalls Tropiceltites,
and in the gradual weakening of the ornameatation in the outer whorls.

Three fairly well-preserved examples, consisting both of inner nuclei and body-
chambers, are available to me for examination. They are provided with numerous,
slowly increasing whorls, which leave a wide umbilicus open. ‘The transverse
section is more strongly compressed than in 4. G'eyers and higher than thick.

In the inner volutions the sculpture consists of strong umbilical ribs, which
are but exceptionally elevated into obtuse tubercles near the umbilical edge and
die out gradually towards the external shoulders. Some of them, although
thinning out into delicate folds, reach aoross the siphonal area to the median keel,
which is high and shacp. The body-chamber whorl is distinguished by its more
delicate ornamentation. The umbilical ribs are reduced to obtuse nodes, and the

-delicate folds are arranged in crescents with their convexity turned backward.

Dimensions.
Diameter of the shell co e e e e e e ) mm
” » » umbilicus . . . . . . . . . 1,
Height . 0 ,
'l‘hhkm-s} of the last volution e . P © g5

Sutures.—Not known in detail. Siphonal lobe narrow, with two diverging
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points at its base, which are scparated by a low median prominence. Siphonal
saddle large and dolichophyllic, as in typical species of Tropites.

Remarks.— Among Alpine species of Anatropites A. Geyeriv. Mojs. is certainly
most nearly allied to the present one. It is less strongly compressed, provided
with more slowly increasing whorls, and exhibits a large uwbilicus. But otherwise
the two species agree pretty well in their general shape and ornamentation, espeoi-
ally in the reduction of umbilical thorns, which are replaced by stout ribs.

From the triassic rocks of Sicily two speoies with a similar ornamentation
have been desoribed by Gemumellaro, namely, dnatropites Mojsisovicsi Gemmellaro
(I cefalopodi del trias superiore della regione occidentale della Sicilia, p. 123, Tav.
VII, figs. 40-42) and 4. Frechi Gemm. (ébid., p. 120, Tav. XXV, figs. 13-15). But
both of them are easily distinguished from the Himdlayan form by their com-
pressed and slender shape, especially 4. Mojsisovicsi, which lhas a very large
umbilious and numerous radiating costz.

Gen,: MARGARITES v. Mojsisovics.

MARGARITES IRREGULARICOSTATUS nov. sp. PL VI, fig. 8.

This species represents a type of the group of Margarites unispinosi, which is
distinguished from the most closely related forms of the Alpine trias by the
irregular character of its sculpture.

My type-specimen, which is fairly well preserved and provided with a part of
its body-chamber, shows slowly increasing and low whorls of a nearly quadrangular
section, thus recalling Marg. subauctus v. Mojsisovics (Cephalopoden der
Hallstaetter Kalke, 1. ¢. VI-2, p. 305, Taf. CXCV, fig. 17). The external keel is
low and not crenulated.

The ornamentation of the inner whorls is distinguished by the lack of umbili-
oal tubercles, and by the altornation of stout primary and delicate secondary ribs.
The stouter ribs are disposed at considerable distances and elevated into marginal
spines, Their dircction is not exactly radial but slightly turned backward. The
delicate secondary ribs, which are of irregular strength and number, are directed
backward more strongly, thus including an acute angle with the primary coste.
On the last volution the disposition of primary and secondary ribs is much more
irregular, 'The developmeut of marginal spines or tubercles is no longer confined to
the primary ribs, some of which cccasionally bifurcate. This tendency towards
bifurcation is also exhibited in some’ of the sccondary ribs, which are of very
different, strength and number and occasionally of an undulating direction.

There is no species of Margarites known to me, either in the carnic
Hallstatt limestone. of the Salzkammergut, or among the triassic fauns of Sicily,
which for irregularity of ornamentation can be compared with the present
one.
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Dimensions.
Diameter of the shell . . P . . . . . . 233 muw,
w  wowoumbliw . . . . .+ . F . .10 ,
Height Jofipolavolation . . 4. . . . S 1o
85,

Thickness
Sutures.—Not known.

Fam.: HALORITID A,

Gen. : Jovites v. Mojsisovics,

Jovires cf. spEcTaBILIs Dien. PV, fig. 1.

1008. Jovites spectabilis, Diener, Fauna of the Tropites limestone of Byans, Himél. Foss. Palmont. Ind.
ser. XV, Vol. V, Pt. 1, p. 123, PL XVI, Gig. 1; PL. 15, fig. 10.

1907. Jovites spectabilis, Diener, Ladinic, carnic, and noric fann of Spiti, ibid., Vol V, Pt 3, PLXV,
fig. 8.

The specimen figured is a mature example of a species of Jovites with a very
distinot umbilical opening of the body-chamber whorl. It is partly crushed and
no exaot idea of its transverse section can be formed from its outlines. It could,
however, be ascertained that the greatest inflati ponds to the
ment of the last volution,and that in the vicinity of the aperture a second, although

derate, inflation and widening of the external part follows the compression of the
body-chamber.

The siphonal part has not been preserved well enough to state whether or not
a keel-like median projection has been developed. The opening of the umbilicus is
very considerable. Indeed, it expands so considerably that the height of the
transverse section does not inorease throughout one half of the entire length of the
last volution.

In its general character and ornamentation this specimen agrees very closely
with the type from the Tropites limestone of Byans, to which the name Jooites
spectabilis has been assigned by myself. The sculpture consists of stronger ribs
than in J. dacus v. Mojs. or J. daciformis Diener. Dichotomising ribs are noticed
in the posterior half of the last whorl, although rather exceptionally, but are entirely

absent in the anterior portion, where they are ged at larger dist and
become sharpened.
Dimensions.
Dismeterof theshell 3 & o« &+ 4 . . . . &lmm,
» » owoumbilions ., . . . . . . . . 23,
Helgbt of the last volution . . . . . . . . .29,
Thickness at the commencement of the last whorl [ T | I

Sutures.~—Not known.
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As a specific distinction between Jovites spectabilis and J. bosnensis can only be
based on essential differences in the sutural line, I have not ventured on a direct iden-
tification of the present specimen, although there are some strong reasons in favour
of its identity with the Himéilayan species from the Tropites limestone of Byans
and Spiti.

Jovites pactrorMis Diener. Pl V, fig. 2; VII, fig. 8.
1906, Jovites daciformis, Diener, Fauna of the Tropites limestone of Byane, Pal. Ind. ser. XV, Himél.
Foss. Vol. ¥, Pt. 1, p. 119, P1. XV, figs. 6:10. XVI, fig. 2.

Two inner nuclei in a satisfactory state of preservation, and two internal casts
with fragments of the body-chamber adhering, agree so closely with Jovites
daciformis from the Tropites limestone of Byans that I do not hesitate in identify-
ing them.

The two figured casts are strongly globose and broader than high, with closed
umbilici. The numerous bifurcating ribs cross the keel-like median projection of
the siphonal parc.

The sutures agree with those of Jovites daciformis, not with those of J. dacus
v. Mojs. The lateral leaves uccompanying the stems of the high and slender saddle
are arranged obliquely to the axis of the latter.

The presence of Jovites daciformis in the fauna of the exotic blocks of Malla
Johar having been cstablished, there is some probability of the two fragments
collected by myself in the Kiogarh range, south of Sangcia Talla, in 1892, and
described as Jovites nov. sp. ex aff. bosnensis by E. v. Mojsisovics (upper triassic
cephalopod faunz of the Himdlayas, Pal. Ind. ser. XV, Himilayan Foss. Vol. 111,
Pt. 1, p. 18, PL IX, figs. 4, 5), belonging also to this species. Their only difference
consists in the smaller number and somewhat greater strength of the ribs, but the
range of variation with reforence to this feature is so large in J. daciformis, as well
as in its European representative, J. dacus, that it can barely be considered
sufficient for justifying a specific separation.

JovITES nov. sp. ind. Pl IX, fig. 6.

The figured fragmentary cast belongs to all appearance to a species of Jovifes
which is distinguished from all congeneric forms by the absence of any external
ornamentation. It was provided with low and moderately inflated whorls, The
ogression of the umbilicus, which is not as widely expanded as in the group of
Jovites dacus Mojs., corresponds to the beginning of the last volution.

In the transverse section the T of ok 1 ded siphonal should
is a remarkable feature. -The siphonal area is broad and ﬂattaned The faiut,
keel-like projection in the middle of the siphonal part extends to the end of the last
whorl,

The surface of the cast is entirely smooth and devoid of any kind of sculpture.
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Dimensions.
Diemeter f theshell . .. . 44
w  w » umbilicss R .8,
Height . 9
Thiehm}ofthelntvohmon o B

Sutures.—Not known.

Remarks.—There is no European species of Jovites known to me to which
the present specimen might be compaved. Its incomplete state of preservation
prevents me from introduocing a new specific designation.

Gen. : JuvavIiTEs v. Mojsisovics.

Juvavires Kearprr nov. sp.  PL VII, fig. 8.

This species belongs to a group of Juvavites interrupti, which is distinguished
by a gradual obliteration of the sculpture in the body-chamber of adult individuals,
its nearest allies in the Alpine trias are Juvavites nepotis v. Mojsisovies (Cepha-
lopoden der Hallstaetter Kalke, 1. c. VI-2, p. 92, Taf. LXLI, fig. 12) and J. Elle
v. Mojsisovies (L c. p. 98, Taf. CXXIX, fig. 20). Thereis also a great external
resemblance between the figured speci and Juvavites (Anatomites) Halavatsi
v. Mojsisovics (I. ¢. p. 99, Taf. CXXIX, fig. 22), but the absence of any paulostome
furrows or ribs in the Himélayan type peremptorily forbids its identification with
representative of the subgenus Anatomites.

At the beginuing of the last volution the whorls are semiglobose, being con-
siderably broader than high. In the anterior half the height of the volution
increases more rapidly than its width. Thus the transverse section of the aperture
appears to be compressed and provided with a very narrow external part, whereas
it is broadly rounded in the chambered portions of the shell.

The sculpture on the two halves of the shell corresponds exactly, but is
interrupted along the median line of the external part by a narrow, smooth zone,
which is reached by the lateral ribs with very steep angles. This interruption of
the sculpture does not result from an obliteration of the ribs, but from a gradual
elevation of the intercostal furrows. The median zone of the external part is
therefore elevated above the general level of the shell. Where the elevation of the
intercostal furrows is not sufficiently high to obscure the ribs, the latter are scen to
oross the external part, meeting from both sides at very obtuse angles.

The posterior part of the last volution is covered with numerous high and
narrow ribs, which are slightly curved and separated by deep and broad intercostal
valleys. Their arrangement is rather irregular. Two stem-ribs are simple but
accompanied on either side by intercalated ribs. The rest are forked ribs. They
are either dichotomous or united into fasciculi with a tripartite arrangement.

F2
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The change in the transverse seotion of the last whorl coincides with a complete
change of the sculpture. The numerous and strong ribs become obliterated rather
rapidly. The ornamentation of the anterior half of the shell, which probably
belongs to the body-chamber, is reduced to a small number of broad and indistinct
folds. Otherwise this portion of the shell is entirely smooth. No traces of
tubereles have been noticed, either in the umbilical or in the marginal region,

Dimensions.

Dismetercfthesbell . . . . . . . . . .8 mm

»  » » umbilicas . . . e v . . 85,
Heightof the ( above the umbilical satare . . . . . . 4l
last volution »w w preceding whorl . . . . . .2
Thickness of tho last volution . . . .+ . . . . . 8
Height 1 at the beginning of the last volation L2
Thickners 8

Sutures.—Not known.

Juvavires DoGrRANTS nov. sp. PL V, fig. 3.

This species, which is represented in the Himélayan collection by the figured,
incomplete specimen only, is very nearly allied to the preceding one, from which
it differs by its smaller size, more strongly compressed shape, and more closely
set ribs.

The transverse section of the last volution changes considerably, being ellip-
tical at the beginning, whereas it is of nearly triangular shape at the aperture, faint
rounded angles forming the boundary of the gently ourved external part, The
umbilicus is deep, but very narrow.

The ribs are more numerous and developed less strongly than in Juvavites
Kraffti. The smooth band, which interrupts the soulpture along the median zone
of the external part, is comparatively broad. Its elevation does not reach the
height of the lateral ribs.

The ribs are arranged almost symmetrically on boih sides of the shell. Some
of them cross the external part in uninterrupted cuives, which are slightly turned
forward. The ornamentation is rather irregular. At the beginning of the last
volution simple ribs alternate with bipartite, tripartite, and quadripartite ones; but
in the anterior portion of thig whorl the majority of the ribs are dichotomous, and
a simple rib, which is restricted to the marginal region, is often interealated
between two stem-ribs.

As in Juvavites Kraffti, the sculpture becomes obliterated completely in the
vicinity of the aperture. But this obliteration doss not coincide exaotly with the
beginning of the body-chamber, the last two septa being situated within the amooth
region of the shell.
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Dimensions.
Diameter of the shell . 62 mm.
w  w » umbiliows . . . . e,
Heightof tho ¢ aborethe umbiliel bre .. .. b,
last volution { » » preoeding whorl Do ol
Thickness of the last volution . .o . %6,
Height } st the begioning of the last whorl . LB

Thickness

Sutures.—The sutures, as far as known, agree well with those in typical species

of Juvavites. Saddles elongated and dolichophyllic. Siphonal saddle terminating

in rounded phylla, imparting to the apex a rounded aspect, whereas in the princi-

pal lateral saddle the median phyllum is considerably longer than the adjoining
lateral leaves.

Principal lateral lobe bipartite, its two short diverging points being divided by
a mesial indentation. Auxiliary series not accessible to observation.

Remarks.—A species, which is probably very nearly allied to the present one,
is Juvavites tonkinensis Diener (Note sur deux espdces d’Ammonites triasiques
du Tonkin, Bull, Soc. géol. de Frauce, 3e. sér. XXIV, 1896, p. 883), from the upper
basin of the Black River in Tonkin. There is a very close agreement in the sculp-
ture, with the only exception that the ribs are curved forward more strongly on
the external part of the Indo-Chinese form. Near the aperture of Juvavites tonkinensis
the ornamentation is also obliterated, but the transverse section of the last volution
is not subject to any change throughout the entire length of the last volution, the
anterior balf of which belongs to the body-chamb

A species nearly allied to Juvavites tonkinensis as well as to the present form
has also been noticed from the upper Daonella beds of the Central Himélayas, but
its unsatisfactory state of preservation does not allow a closer comparison.

JUVAVITES sp. ind. ex aff. SUBINTERRUPTO v. Mojs. Pl VII, figs. 4, 6.

Two fragmentary casts belong to a globose form from the group of
Juvavites interrupti, and, chiefly by the charucter of their sculpture, they recall
J. subinterruptus v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, 1. o, VI-2,
p. 90, Taf. LXXXIX, fig. 18; XC, figs. 2, 3; CXXVI, fig. 16) from the carnic
stage of the Hallstatt limestone.

No traces of septa baving been preserved, I cannot decide whether or not the
two specimens were provided with their body-chambers, although from the character
of their or tion I am inclined to ider them as nuolei rather than as adult
individuals. They are robust and strongly globose, much more so indeed than
any of the Alpine or Sicilian species of this group. There is no change in the shape
of the transverse section from the beginning of the last volution to the aperture.

The direction of the ribs is nearly radial on the lateral parts, but fnintly curved
or flexuous. The majority of the ribs are dichotomous, bifurcating at a point situated
about one-third of the height of the whor), but in & small number of ribs a second
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bifurcation is noticed in the marginal region. In the middle part of the last volu-
tion of the specimen illustrated in fig. 6 a bundle of ribs is formed by the coales-
cence of two forked stem-ribs near the umbilical margin, but this bundle is not
accompanied by any paulostome furrow. Some intercostal valleys appear, indeed,
0 be a little larger than the adjoining ones, but they are not true paulostome furrows.
The difference between the broader and narrower intercostal furrows is certainly
smaller than in Juvavit tomitoides Gemmellaro (I cefalopodi del trias superiore
della parte occidentale della Sicilia, p. 185, Tav. XVIII, fig. 50), which is, neverthe-
less, a typical species of Juvavites s. s.

The ribs are not arranged symmetrically on both sides of the shell and are
interrupted along the middle line of the external part by a comparatively broad,
smooth band. They terminate very abruptly, the smooth zone not correspond-
ing to a gradual elevation of the intercostal valleys.

Dimensions.
Fig. 6.
Diameter of thosbell o . ., ., . . 42 oo
w o ow owoumbilicas . ., . . .6,
Height of the {u\-on the umbilicsl suture . . . .25,
last volution ¢, ,, preceding whorl . . . L8,
Thickness of the last volution . . . . . L0 .,

Sutures.—Not known.

JUVAVITES nov. sp. ind. (¢ROUP OF coNTINUI). Pl IX, fig. 8.

The spheroidal shell represents the chambered nucleus of. a small species of
Juvavites. The last septum corresponds to the aperture ; little fragments adhering
to the external part at the beginning of the last volution form a part of the body-
chamber.

The whorls are considerably wider than high and are covered with numerous
forked ribs. - The majority of the ribs are dichotomous. Oune bundle formed by the
coalescence of two forked stem-ribs immediately outside the umbilical margin and
two simple, undivided ribs have also been noticed. The dichotomous ribs bifurcate
at a point about one-third of the height of the whorl.

The ribs are arranged symmetrically on both sides of the shell,and are united
in the middle of the broad siphonal part without any interruption. In crossing the
siphonal part they deseribe a flat curve, with its convexity turned forward, but
there is no geniculation at the place where they meet from both sides, as in
Juvavites gastrogonius v. Mojsisovics, or in the unnamed species from the carnic
Hallstatt limestone which has been illustrated by E. v. Mojsisovics on Pl
LXXXIX, fig. 9, of the “ Cephalopoden der Hallstaetter Kalke’’ (Abhandl. K. K.
Geol. Reichsanst. VI-2).

Although the ribs arc not interrupted along the median zone of the external
part, they appear to be considerably lower tban in the flanks, on acoount of a
gradual flattening of the intercostal valleys.
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Dimensions.
Diameter of the eheli 23 mm.
»  » » umbilical suture 3,
Height of the ¢ above the umbilicus i,
last volution L, ,, preceding whorl 7.,
205,

Thickness of the last volation .
Sutures.— Not known.
Remarks.—There is no European species to which tho present fragment could

be more closely compared. I have mentioned it here especially in order to prove
the presence of a form of the group of Juvavites continui in the fauna of exotic
block No. 2. But no stratigraphical evidence can be gathered from its presence,
typical species of this group having been distributed both in carnic and noric beds

of the Alpine trias.

Subgen. : eriEsBacEITES V. Mojsisovies.

1896. Griesbachites v. Mojsisovies, Denkschr. Kais. Aknd. d. Wiss. math, nat. K1 Bd. LXIIL, p. 603.
1899 Griesbachites v. Mojsisovies, Himélayan Foss. Pal, Ind. ser. XV, Vol. 111, Pt. 1, p. 35.

The subgeneric denomination of G'riesbackites has been proposed by E. v.
Mojsisovies for a small number of species of Juvavites, in which marginal tubercles
are developed both on the body-chamber and in the inner whorls of the shell.
There were only three typical species of this subgenus known to him, Griesbachites
Medleyanus Stoliczka (Memoirs Geol. Survey of India, Vol. V, p. 54, PL IV, fig. 5)
from Spiti, of unknown age, G- Hunni v. Mojsisovies, from the upper Daonella bed
of the Bambanag and Lauka sections, and G. Kastueri v. Mojs., from the carnic
Ellipticus beds of the Salzkammergut. The first of these three species is consider-
ed as the prototype of the subgenus.

In his preliminary notes on the cephalopod faunz of the Himélayan trias
(Sitzungsber, Kais. Akad. d. Wiss., 1892, Bd. CI, p. 65) E. v, Mojsisovics united
Juvavites Medleyanus with the genus Sagenites v. Mojs., considering the develop-
ment of stout marginal tubercles as a feature of generic importance. In bis
memoir on the Cephalopoda of the Hallstatt limestone (Abhandl. K. K. Geol. Reichs-
anst. VI-2, p. 157) he compares the Indian species to Sagenites Schaubacki v. Mojs.
of the group of reticulati and even notices traces of a longitudinal striation on the
siphonal part of the cast.

From his later description in the Paleontologia Indica it is, however, evident
that he had been misled by an external similarity between Griesbachites Medleyanus
and Sagenites. That there is, indeed, no real affinity between this species and
Sagenites is obvious from my recent examination of A. v. Krafft’s materials. In
his collections from exotic block No. 2 six specimens of Griesbackites are repre-
sented, which are so nearly allied to the prototype of the subgenus, G. Medleyanus,
that they had been identified with the latter by A. v. Krafft. In several specimens
large fragments of the shell have been beautifully preserved. In none of them
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does the test show any trace of reticulation or longitudinal striee. Thus the morpho-
logical agreement with Sagenites is not connected with any closer affinity,

All characters of importance lead to the suggestion of a very close affinity
of Griesbachites with J: it Among knob-bearing forms with distinot
marginal ears Juvavites Chamissoi v. Mojsisovies (. c. p. 94, Taf. LXXXVII, fig. 2)
has been left with this genus by E. v. Mojsisovics, whereas a second one, Juvavises-
Sulminaris v. Dittmar (B. v. Mojsisovics, 1. c. p. 186, Taf. LXXXVII, fig. 1),
has been grouped with the subgenus dratomites, on account of some differences
in the strength of the lateral ribs.

To me both species seem to be related most intimately to the prototype of the-
subgenus Griesbachites. The only feature of distinction, which has been pointel
out by E. v. Mojsisovics, is the confinement of marginal tubercles to the body-
chamber of adult individuals in the two last-mentioned species, whereas in Gies-
bachites Medley such ginal tubercles already make their appearance on
the chambered whorls. But this feature of distinction I cannot consider to be
a very safe one. In Juvavites fulminaris the inner whorls are not known. Accord-
ing to the description, the commencement of the last volution corresponds
exactly with the last septum. The entire periphery of this volution being adorned
with marginal tubercles, E. v. Mojsisovics himself declares it tobe an open question
whether or not such tubercles may be developed on the inner nucleus. On the
other hand it is barely possible to ascertain the position of the last septum in the
type-specimen of Juvavites Kastneri. As marginal ears make their appearance in
the anterior half of the last volution only, a very small part of the chambered
portion of the shell only can be distinguished by their presence. A similar diffi-
culty of ascertaining the boundary between air-chambers and body-chamber is met
with in the three Himdlayan specimens, which I have united provisionally with
Juvavites Kastneri. Nor have any sutures been noticed by E.v. Mojsisovics in
his fragments of Griesbachites Hanni,and his suggestion that they were completely
chambered still lacks proof.

Although I am at variance with the views of E. v. Mojsisovics on the system-
atic value of the relative position of marginal tubercles on the body-obamber or
on the last air-chambers, I fully concur in his opinion that the forms grouped
around Griesbachites Medleyanus are distinguished by characters sufficiently im-
portant to justify a proper subgeneric designation. But I prefer to propose a slight
change in the circumscription of this subgenus, and to include in it all forms of
Juvavites which are distinguished by the development of strong 1 tubercl
or ears.

‘Whether all forms distinguished by the presence of marginal tuberoles are also.

ted tically is a question which cannot be answered at present. Some
knoh-bea,nno species of Juzavites from the triassic rocks of Sicily have been grouped
with the subgenus Anatomites v. Mojs. by Gemmellaro, Such species are dnafomites
elegans Gemmellaro (I cefalopodi del trias superiore della parte occidentale della
Sieilia, p. 241, Tav. XX, figs. 14-16; XXIII, fig. 9), 4. Bukowské; Gemm. (L c.
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p- 24,Tav. X1, figs. 7, 8; XXIII, fig. 8), 4. Timaei Gemm, (L. c. p. 226, Tav. XVII,
figs. 10, 11; XXIII, fig. 7). All of them are provided with deep paulostome furrows
and have the marginal tuberol tricted to the body-chamt In 4. Timaei they
are even confined to the posterior portion of the body-chamber only, whereas in
the vicinity of the aperture the ornamentation b altogether obsolet

But paulost: ribs, the ch teristic feature of the subgenus Anatomites,
have also been noticed in one of the most typical species of Griesbachites,in G. Hanni,
by E. von Mojsisovics. They are not known either in G Medleyanus or in G.
Kastneri, but it must be remarked that in neither species have inner nuclei as yet
been available for examination.

If the examination of new ials should prove the inner nuclei of these two
species to be devoid of paulostomes, we should be obliged to suggest that marginal
tubercles have been acquired by different lines of Juvawvites. In this case it would
become necessary to restrict the name G'riesbachites to the d dants of Juvavites
2. 5, and to introduce & new subgeneric designation for the knob-bearing types of
Anatomites. Butthen G. Hanni could nolonger be left within the subgenus Gries-
bachites, even if the latter were taken in the narrow original interpretation which
has been proposed by E. v. Mojsisovies.

In the fauna of exotic block No. 2 the subgenus Griesbachites is represented
by two typical species, one of them with Alpine and the second with Indian affini-
ties. Together with Cladiscites they are the most remarkable and characteristic
elements in the fauna of exotic block No. 2.

"

GRIESBA CHITES cf. KASTNERI v. Mojsisovies. Pl VI, figs. 1, 2, 3.

1693, Juvavites Kastneri E. v. Mojsisovics, Cepbalopoden der Hall Kalke, Abhandl. K. K. Geol.
Reichsanst. VI-2, p. 6, Taf. CLXXXVI, fig. 3.

Three specimens, in which all characters have been excellently prescrved with
only the exception of the sutural line, ave related so closely to the Alpine Juvavites
Kastneri v. Mojs., from the carnic Ellipticus beds of the Salzkammergut, that I
cannot find any distinctive feature which might justify a specific separation.

Tt is especially the smallest specimen (fig. 1) which in its shape and proportions
exactly agrees with the type specimen of J. Kastneri. Its whorls are moderately
inflated, their width being slightly inferior to the height, and they overlap one
another as far as the umbilical margin, which is steeply rounded and separates a
low but vertical umbilical wall from the gently curved flanks. Siphonal part
rounded, and marked off from the lateral parts by an indistinet marginal shoulder.

‘The two other specimens differ from the smallest one by their more compressed
shape. The whorls are considerably bigher than broad. The lateral parts are
flattened and they converge less strongly tuwards the external part ; the marginal
shoulder is more distinctly marked. In the specimen illustrated in fig. 3 the
cross-section of the aperture is almost rectangular in its outlines, the siphonal part

widening into & flattened area.
a
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As the specimen illustrated in fig. 2 is a truly transitional shape between the
two other types, I cannot conmsider these diffcronces as obaracters of specific
importance, but only as marks of individual variability.

There are also some individual variations of minor importance shown in the
sculpture of the three figured speci The speci illustrated in fig. 2
in“its ornamentation agrees most nearly with the Alpine type. It consists of
broad and low folds or ribs, which ave directed radially in the lower balf of the
lateral parts, but show a sigmoidal curve in the vicinity of the marginal shoulder.
Their number is increased towards the external part, either by bifurcation of the
stem-ribs or by intercalation of secondary ribs. Some of the primary ribs are
more strongly marked than the rest, but the difference in strength is only
insignificant.

Along the median line of the siphonal arca the ribs are interrupted by a narrow,
smooth band. Their arrangement on both sides of this median zone is rather
irregular, alternation and correspondence of opposite ribs occurring indiscriminately.
In the anterior half of the last volution the development of marginal tubereles
scts in. Six marginal tubercles are counted in the last half volution. In the
majority of tubercles a hifurcation of ribs is noticed. As a rule every fourth or
fifth rib is adorned by a tubercle. The majority of tubercles are arranged symmetric-
ally with the median line of the shell, but there arc some exceptions from this rule.
The ribbing weakens gradually towards the aperture, whercas the tubercles
become stronger.

The specimen illustrated in fig. 1 possesses broader ribs separated by wide
intercostal furrows, but a large number of marginal tubereles, eight of which are
counted in the circumnference of the last half volution. Thus only one or two
simple ribs arc intercalated between such ribs as bear marginal tubercles.
The smooth zone of the siphonal part is very narrow. Some of the ribs, which
arc arranged almost symmetrically on both halves of the shell, even close together
on the external arca in the vicinity of the aperture.

In the specimen fig. 8 there are very numerous, chiefly forked ribs. Tubercles
are developed in a rather advanced stage of growth, and in small numbers only.
The ribs continue increasing in strength, although becoming less numerous, to the
very aperture of the shell.  Coming alternately from both halves of the last volution,
they arc interrupted by a narrow, smooth zone along the external part, with the
exception of the last three ribs, which close together.

All the specimens differing somewhat from each other in their external shape
and ornamentation, but being linked together by the agreement of all characters of
importance, they are to be regarded as varieties of one species.

Dimensions.
Fig. 1. Fig.9.  Fig.3.
Diometer of theshell . . . . . . 48mm.  60mm.  62mm.
»  » » umbilicas . . . PR S 8 6,
Height of the ¢ above the umbilical sutur . 2% . 816, 30
last \'olnli«n{ w » preceding whorl . .14, 20 , 20 ,,
Thickness of the Jast volution . . . .28, 20, 235,
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Sutures—Not known. I have entirely failed in discovering any trace of
septa. It is consequently impossible for me to decide whether my specimens are
yet entirely chambered or provided with parts of their body-chambers. E. v.
Mojsisovies declared his type-specimen of J. Kastreri to be a chambered nucleus,
but was obliged to state that its sutural line was not known to him in detail.

Remarks.—Although the cstablishment and limitation of the present species
offer considerable difficulties on account of its individual variability, I consider the
specific identity of the three figured examples as sufficiently well cstablished by
their agreement in all characters of importance. The species is so closely allied
to the Europ Juvavites (Griesbachites) Kastneri, that I have not thought it
appropriate to introduce a new specific denomination, although the question of
identity cannot be decided without a thorough knowledge of their sutural lines.

Among Himdlayan species Gricsbachites Hamni v. Mojsisovies (Himdlayan
Foss,, Vol. II1, Pt. 1, p. 39, PL X, figs. 3-5) from the upper Daonclla beds of the
Bambanag cliffs and of Lauka might be taken into consideration for a closer
comparison. Of this interesting species specimens more or less fragmentary only
are, unfortunately, known to us. But, as we may judge from the beautiful illustra-
tions given by E. v. Mojsisovics, the large size of the umbilicus scems to be a
remarkable feature of distinction. In the ornamentation the two species resemble
cach other very closely, although marginal tubercles seem to be developed more
numerously in G. Hanni. On the outer volution an alternation of the marginal
tubercles occurs by the swelling of each second rib along the marginal shoulder, In
some fragments even marginal tubercles occurring regularly on each rib have heen
noticed.

The ‘libetan species from exotic block No. 2 cannot, therefore, be united with
G. Hanni from the triassic belt of the main region of the Himélayas.

GRIESBACHITES PSEUDOMEDLEYANTS nov. sp. Pl VII, figs. 1, 2; IX, fig. 7

1002 Juvavites (Grieshackites) Medl iczke) A. v. Krafit, Mom. Geol. Surv. of Indis, Vol.
XXXIT, Pt. 3, p. 143

There seemns to exist a similar relationship between this species and Griesbachites
Medleyanus Stol. from the upper trias of Spiti as between G. ¢f. Kastneri and
G. Hanni v. Mojs. They are, indeed, very-closely allied, and their identification was
only a slight mistake of A. v. Krafft's, which is easily understood if we consider
that the sutural iine of his Tibetan specimens was not known to him.

Two well-preserved examples of large size are before me. In the smaller one
(ig. 2) one quarter of the last volution belongs to the body-chamber. In the
larger specimen (fig. 1) I have not been able to discover any trace of septa, but
from its size and sculpture we may assume that at least one half of the last voiution
forms part of the body-chamber.

Tuo their external shape both specimens agree exactly with the type-specimen
of Griesbachites Medleyanus Stoliczka (Mem. Geol. Swrv. of India, Vol. V, p. 54,

a2
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Pl. IV, fig. 5) as figured anew and redescribed by E. v. Mojsisovies (Himdlayan
Foss, Vol. III, Pt. 1, p. 88, PL. X, fig. 2). The whorls overlap one another
up to the rounded umbilical margin, and are higher than wide. The lateral
parts are gently curved and pass into the regularly rounded siphonal part
without the intervention of any marginal shoulder. The umbilicus is deep, but
Very narrow.

In contrast to the faintly marked lateral ¢ tation of G. Medl the
sculpture is strongly developed in the present species, and not restricted to the
chambered portions of the shell. In my smaller specimen it is continued as far as
the aperture, although with diminishing strength, whereas in the larger example
(fig. 1) the lateral parts in the anterior half of the last volution are nearly smooth.

The sculpture consists of numerous broad and low folds, “which are of an
approximately radial direction, not sigmoidal as in G. Kastneri or in G. Hanni.
The majority of ribs are dichotomous. In the smaller specimen they are inter-
rupted along the middle of the external part, alternating distinctly on the two
lialves of the shell. In the larger specimen, where the ornamentation on both
sides of the last whorl corresponds pretty well, a large number of the ribs are
not interrupted, but closing together on the siphonal area.

Fourtcen marginal tubercles arc counted within the circumference of the last
volution in my smaller specimen. They are already developed at the begiuning of
the last whorl and, conscquently, are not confined to the body-chamber. Whether
or not this has also becn the case in the larger specimen cannot be decided, but
there is no doubt that in the Jatter the development of marginal tubercles sets in
at later stages of growth only, the posterior quarter of the last volution bsing
still free from any marginal sculpture. In this specimen the marginal tubercles
attain very iderable di i \ling out into high and elongated “ ears
in the vicinity of the aperture. In my smaller specimen the tubercies in the
anterior portion of the shell are also distinguished by their remarkable size.

Dimensions.
Fig. 1. Fig. 2.
Diumeter of tho ehell . . . . . .+ 122 mm. 113 mm.
w  » » umbilicas, e e e e 9, 7
Height of the { above the umbilical suture . . .« 67, 6L
last volution ¢ ,, ,, preoeding whorl , . . 40 , 82,
Thicknees of the last volution .+ . . . . 64y, 56

Sutures. —Ihe sutural line, as far as known, differs remarkably from that in
G. Medleyanus and bears a greater similarity to the sutures of Anatomites than
to the group of Juvavites interrupti. The main saddles are not as narrow and
slender as in G. Medleyanvs, but rather broai and of nearly equal height. The
second lateral saddle is provided with three large lateral lappets on its umbilical
slope. The third lappet is separated from the preceding one by a deep incision,
which might be comsidered eventually as a rudimentary auxiliary lobe. The
actual auxiliary lobe terminates in two sharp points and is followed by a large
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auxiliary saddle. Thus the second lateral saddle and the auxiliary series are united
into a sort of suspensive lobe.

A similar intimate connection of the second lateral and auxiliary saddles is
noticed in several spacies of Anatomit lly in 4. Bacchus v. Mojsisovies
(Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst. VI-2, p.
143, Tat. LXXXVII, fig. 20) orin 4. Philippii v. Mojsisovies (1. ¢. p. 128, Taf.
LXLIII, fig. 3).

This difference in the character of the sutural line justifies a specific separation
of the present form from Griesbachites Medleyanus.

GRIESBACUITES nov. sp, ind. Pl VII, fig, 7.

The generic position of the only specimen available for examination cannot be
fixed with full certainty. This specimen, which is incomplete, badly praserved,
and somewhat distorted by pressuve in the rocks, belongs to an undeterminable
species, which seems to be related to the group of Juvavites continui. All lateral
ribs cross the external part without any interrauption. On the other hand they
are not forked three or four times, as in the Alpine reprosentatives of the group of
Juvavites continui, but are only dichotomous. Simple, intercalated, and forked ribs
occur in almost equal numbers. This is a kind of sculpture which reminds
us more strongly of the group of Griesbachiles Hanni than of Juvavites s. 8. In
the vicinity of the aperture traces of marginal tubercles are noticed, but so indis-
tinctly that their presencs could not be ascertained.

I have provisionally referred this specimen to the subgenus Griesbachites.
Provided this determination were correct, it should certainly be considered as a
new species, although, on account of its incompleteness, it is preferable to refrain
from the imposition of a new specific name.

Dimensions.—Not measurable.

Sutures.—Not known.

Subgen. : Awaromrres v. Mojsisovics.

ANATOMITEs sp. ind. aff. CAMrLLt v. Mojs. Pl. VII, fig. 5

A single specimon consisting of air-chambers only agrees pretty well in its
outlines and soulpture with Anatomites Camilli v. Mojsisovics (Cephalopoden der
Hallstaetter Kalke, VI-2, p. 103, Taf. XCI, fig. 3) from the caraic Hallstatt lime-
stone of Aussee,

The shell is of very globose sbaps, more strongly inflated than in 4. Camilli,
and is provided with a robust sculpture. In the vicinity of the umbilicus the
number of broad and coarse stem-ribs is comparatively small, but towards the
marginal shoulders their number increases iderably by bifurcation, which is
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repeated in such ribs as precede the deep paulostome furrows. These paulostome-
furrows are turned forward more strongly than the normal intercostal valleys, which
ave directed radially.

Three paulostome-furrows are counted within the circumference of the Jast
volution. This is probably also the normal number of paulostomes in 4. Camills,
the posterior part of the last volution baving been so considerably injured in
the Alpine type-specimen that the preseoce of a third paulostome could not be
ascertained by E. v. Mojsisovies.

The ribs are not arranged symmetrically to the median plane of the shell,
although an exact correspondence in all details does not exist. They cross the
siphonal part without any distinet interruption, but some of them are turned
very low at the place where they meet from both sides of the shell.

Dimensions.
Diametes of the shell . . . - 29 mm.
w w» » umbilicus . . . 3,
Height of the ¢above the umbilical suture . 165,
last volation { n »  preceding whorl . 83,
Thickness of the last volution Lo %,

Sutures.—Not known.

Remayrks.—Although this specimen agrees very remarkably with dnatomites
Camilli in its sculpture, especially in the division of ribs and in their arrangement
in reference to the panlostome-furrows, I dare not veaturc on an identification on
account of its more strongly inflated shape. Among the numerous species of
Anatomites from the upper-triassic rocks of Sicily, as described and figured by
Gemmellaro, there is none which might put in a claim for a closer comparison.

ANATOMITES sp. ind. ex aff. HENrIcI v. Mojs. Pl VII, fig. 9,

This species may be lonked upon as a Himélayan representative of the Alpine
group of Anatomites Bacchus v. Mojsisovies (Cephalopoden der Hallstaetter Kalke
1. ¢. VI-2, p. 143, Taf. LXXXVI, fig. 78 LXXXVII, figs. 14-21). Itis closely allied
to this form or perhaps still more so to 4. Henrici v. Mojsisovies (1. c. p. 146, Taf.
LXXXVIIT, figs. 11, 12), agrecing with the latter not only in the absence of any
distinet sculpture, but also in the compressed shape of its transverse seotion.

From Anatomites Bacchus, and from its Indian representatives in the Tropites
beds of Spiti which have been illustrated on Pl. X1V, figs. 6, 7, of the third part of
Vol. V of this series, it differs by its narrow whorls, which are but slightly thicker
than high, and Ly the absence of any keel-like elevation in the middle of the
regularly rounded siphonal part. An identification with either Jovites or Isculites

is at once luded on t of the ab: of an expanding umbilicus.
Although the general shape might at first suggest an affinity of our species with
Arcestes rather than with Anafomites, the arrang t of the sutural line proves

it to be a representative of the family of Juravitine.
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‘The cast of the nucleus being strongly weathered, no traces of ornamentation
have been noticed.

Dimensions.
Dinmeter of the shell . R Lo . 35 mm.
w  » » umbilicus L. ab, "
Height of the ¢ above the umbilical — Lo .1,
ln-tvolutmn{ » »  preceding whorl P
Thickness of the last volution . .. e,

Sutures.—As far as known, exlubntmv the general characters of the sutural
line in the genus Juvavites. Details not accessible to examination.

ANaToMITES sp. ind. ex aff. cRassEPLICATO V. Mojs.

A fravmentmy cast, unworthy of illustration, belongs to a large speoies of
the subg tomites, which inds us of 4. crasseplizatus v. Mojsisovies
(Cephalopoden der Hallstaetier Kalke 1. ¢, VI-2, p. 139, Taf. XCIV, figs. 6-10)
from the carnic Subbullatus beds of the Salzkammergut, on account of its globose
shape and of its broad folds which are restricted to the outer half of the shell and
are soparated by narrow intercostal furrows. Two low paulostome-furrows are
noticed in the vicinity of the aperture, exactly as in the Alpine specimen of
A. crasseplicatus illustrated by E. v. Mojsisovies in fig. 10 on Pl. XCIV of his
memoir.

With this spccimen our fragment agrees in its size, but it does not possess an
expanding umbilicus,

Gen. : Goxrororires. Gemmellaro.

GONIONOTITES cf. ITALICUS Gemmellavo. Pl. IX, fig.9; V, figs. 6, 7.

1904, ionotites italicus Gemmell falopodi del trias superiore dolla regione occidentale della
Sicilia, p. 188, Tav. V, figa. 6,7; Ix, figs. 6, 75 XXI, figs. 4-6; XXX, 6g. 8.

This species is represented by two inner nuclei (Pl. V, figs. 6, 7) and a larger
fragment in which the last septum is situated close to the aperture. That the
two nuclei and the larger specimen do really belong to the same species is obvious
from a comparison of the inner whorls of the latter, which agree in every respect
with the figured nuclei.

The inner volutions are strongly compressed, discoidal, with a high and narrow
cordiform transverse section. The small umbilicus is surrounded by a stecp wall
and separated from the lteral parts by a rounded-off margin. The greatest trans-
verse diameter coincides with the umbilical margin. From this place the flattened
sides converge very gradually towards the siphonal part, which is regularly
rounded. .

The sculpture consists of numerous sigmoidal folds, which are developed more
strongly in the vicinity of the marginal shoulders tian in the umbilical region.
They ure either simple or dichotomous, Exceptionally a first bifurcation is noticed
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at a point about one-third of the height of the whorl, and a second one near the
marginal shoulders. The ribs are interrupted along the middle of the external

part.
bsolete in the vicinity

In the two nuclei the ornamentation b gradually
of the aperture. Constrictions or paulostome ribs bave not been noticed.

In the larger fragment, which consists of an inner nucleus and the six last
air-chambers preceding the body-chamber, the ornamentation of the test has been
completely obliterated. At the same time the transverse section becomes high and
very strongly compressed. The external part is sharpened into a steeply rounded
and narrow ridge. The inflation of the shell in the vicinity of the peristome, as it
has been described in the type-specimen of Gonionotites italicus by Gemmellaro,
could not be noticed in this fragment, whos aperture is situated immediately in

front of the last septum.

Dimensions.
Larger fragment. Inner nuclens.
PLIX,fig.9. PLYV,6g6.
Dismeter of the shell .o . H 30 mm,

" w » umbilicas . . . . B ? 25 .
Height of the {-bwo the umbilical suture . . 46 mm. 17,
Inst volution » w preceding whorl . . 2, 0 ,
Thickness of the last volotion . . . . 235 ,, 2 .,

Sutures.—There arc five saddles outside the umbilical suture, but the two
auxiliary saddles could not be examined in detail.

Siphonal lobe broad and nearly as deep as the principal lateral lobe. It is
divided by a broad and pyramid-shaped median prominence, whose apex is flatly
rounded and accompanied by a small indentation on each side. The median promi-
nenco does not reach half as high as the siphonal saddle.

Principal lateral lobe deeply serrated, terminating in two sharp points which
are separated by a median indentation. Second lateral lobe considerably shorter,
ending with an elongated terminal point, with lateral digitations arranged sym-
metrically on each side. Saddles provided with distinctly individualized, folia~
ceous branches, especially the siphonal saddle, whieh is bipartite at its top, the two
apical branches being subdivided by secondary incisions. The two lateral saddles,
which are also richly ornamented, have their apices divided asymmetrically, the
external phyllum exceeding the internal one in size and height.

The sutures do not agree in all their details throughout the chambered outer
volution of the fragment illustrated, but show some variations, which may,
however, be attributed to an accidental difference in the weathering of the surface
of the cast.

Remarks.—This Himélayan species agrees so closely with Gondonotites italicus
Gemm., that in a better and more complete state of preservation of the larger
specimen at hand I should not have hesitated in venturing on a direct identifica-
tion. The difference in the details of the complicated sutures is so slight that
they can scarcely be considered as distinotive features of specific importance.
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CERATITOIDEA.
Fam.: DINARITIDZE v, Mojs.

Gen. : TrBETITES V. Mojsisovics.

TrseTITES BHOTENSIS nov. sp. Pl VI, fig. 5.

The figured speci tolerably completely preserved, is an adult individual,
more than one-third of its last volution belonging to the body-chamber. The
shape and sculpture of the body-chamber agree exactly with those of the cham-
bered parts of the shell. Thus the reference to Tibetites s. s. is justified. The
complete absence of any notohings in the external ears distinguishes our species
from the genus Cyrtopleurites, to an Alpine representative of which it is otherwise
nearly allied.

Awong the hitherto described Himdlayan species of Tibetites the nearest
allies to the present one are 7. Ryalli v. Mojsisovics (Upper-triassic faunz of the
Himélayas, Paleont. Ind. ser. XV, Himil. Foss., Vol. III, Pt. 1, p. 77, Pl. XV,
figs. 8, 4) from the Halorites limestone of the Bambanag cliff, and a second
unnamed species from the upper Daonella beds of the same locality, which differs
from the preceding one by being more delicately ribbed and therefore ornamented
more richly.

The chief difference from 7. Ryalli consists in the entirc absence of any
lateral tubercles. The stem-ribs are broad and bifurcate at a point situated
below the middle of the height of the volution, but the point of bifurcation is not
marked by any swelling of the ribs. There are only two rows of tubercles, one
of them corresponding to the marginal shoulders, and the second consisting of large
external ears. The marginal tubercles are small, of ciroular outlines, not elongated
spirally. The number of intercalated ribs in the upper half of the sides is very
small. Two marginal tuberoles correspond, as a rule, to one primary stem-rib.

In its general shape this species agrees very nearly with Tibetites Ryalli
v. Mojs. and with Cyrtopleurites Herodoti v. Mojsisovics (Cephalopoden der Hall-
staetter Kalke, 1. c. VI-2, p. 518, Taf. CLVIII, fig. 10). The whorls overlap
one another almost completely and are strongly compressed, the transverse
section being considerably higher than broad. The umbilicus is comparatively
wide, The narrow and slightly depressed mesial band, which is enclosed within
the external ears, undergoes no change from the beginning up to the aperture of the
last volution.

Dimensions,
Digmeter of the shell . . . . . . . . + 39 mm.
» » » umbilics . . .. .. PP -
Height of the ¢sabove the umbilical sutu . . . . . 26,
last volation { ,, ,, precedivgwhorl . . . oL,
Thickness of the last volution P . . . e,



50 HIMALAYAN FOSSILS.

Sutures,—Not known in detail. A more exact characterisation is not possible
on account of the defective preservation of the sutural line.

NAUTILOIDEA.
Fam. : ORTHOCERATIDZ.

Gen. : ORTHOCERAS Breyn.

ORTHOCERAS div. sp. ind.

A few fragments of Orthoceras, unworthy of illustration, are only sufficient to
determine the genus. There are at least two species present. The fragment of a
large body-chamber, with parts of the striated shell adhering to the cast, belongs
to the group of Orthocerata striata. The majority of isolated air-chambers
belongs to a species of the group of O. l@via. Their dimensions and the small
angle of divergency remind one of Orthoceras triadicum v. Mojsisovies (Cephalo-
poden der Hallstaetter Kalke, 1. ¢. VI-1, p. 4, Taf. I, figs. 2, 3), but their incom-
plete state of preservation renders them unfit for specific determination.

Fam. : CLYDONAUTILIDZ V. Mojs.

Gen. : PRrocLYDONATTILUS V. Mojs.

PROCLYDONAUTILUS TRIADICUS. V. Mojsisovies. Pl T, fig. 1.

1873, Nautilus triadicus E. v. Mojsisovics, C den der Hall Kalke, L.c. VI-1, p. 27, Taf. X1V,
figs. 1-4.
1902. Proclyd ilus triadicus v. Mojsisovics, ibidem, ! bd. p. 209.

1904. Clydonautilus triadicus Gemmellaro, T acfalopodi del trias sup. della regivne occid. della Sicilin, p. 7,
PL 1, figs. 14, 16.

1904. Proclydonantilus triadicus P. Smith, Comparative stratigrapby of the matine trias of Western
Aumerica, Proceed. Californis Acad. of Sciences, 3d ser. Vel. 1, p. 401, Pl. XLVII, fig. .

1906. Proclydonautilus triadicus Hyatt et Swith, Triassic cepbalopod geners of America, U. §. Geol.
Surv. Profess. Papers No. 40, p. 206, Pl XLIX, figs. 1-3 ; L, 6gs. 1.17.

Tho only specimen available for examination agrees so closely with the type-
specimen of Proclydonautilus triadicus from the carnic Hallstatt limestone of the
Salzkammergut, that a direct identification cannot be avoided.

My specimen is of moderate size, and provided with the beginning of the
body-chamber. It has slowly increasing whorls, which overlap one another
completely, and a closed umbilicus. The transverse section is ovoid, the flatly
curved lateral parts passing into the steeply rounded external part without inter-
vention of any marginal shoulder. The aperture is of equal height and width.
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‘The shell, which has bean preserved entively on one side of the last volution,
is smooth, without any trace of a longitudinal or transverse sculpture. Not even
striee of growth have been noticed.

Dimensions.
Diameter of theshell . . . . L. . 42
v w o oumbiliws .. L . e o0,
Height of the {-buathe umbilical suture Lo e,
lost volation ¢ ,, ,, preceding whorl . N
Thicknoes of the last volution » . . . Coaer o,

Sutures.—The septa are situated very close to each other, especially those
preceding the last septum, the lateral walls of the saddles even touching one another
oocasionally.

Siphonal lobe small and narrow, not divided by a median prominence. Lateral
lobe broad, deep, and tongue-shaped. A small umbilical lobe follows outside the
large and regularly rounded lateral saddle.

Siphuncle.—Not known.

Remarks.—The sp of Proclyd tilus from the carnic stage of Castro-
nuovo in Sicily, which has been identilied with P. ¢riadicus by Gemmellaro, differs
slightly from the Alpine and Himflayan examples of this species by its whorls
increasing still moro slowly. But as it agrees with them in the remaining charac-
tors, especially in the arrang t of the sutural line, therc is no sufficient reason
for a specific separation.

The specimens from the Subbullatus beds of California, as described and illus-
trated by J. Perrin Smith, scem to agree with the Alpine type as closely as my
Himdlayan example.

Proclydonautilus triadicu: must be counted among the most wide-spread
cephalopoda -of the carnic stage, being almost universally distributed throughout
the triassic seas.

PROCLYDONAUTILUS BUDDHWAICUS nov. sp. Pl I, figs. 2,3, 7.

This species is very nearly allied to Proclydonaulilus Griesbachi v. Mojsiso-
vies (Upper-triassic faune of the Himdlayas, Pal. Ind. ser. XV, Himdl, Foss.
Vol. III, Pt. 1, p. 128, Pl XXII, fig. 1) and to P. Griesbachiformis Diener
(Fauna of the Tropites limestone ibid, Vol. V, Pt. 1, p. 15, Pl, XVII, fig. 2).

My type-specimen, which is providel with its body-chamber, attains large
dimensions. It is strongly involute, provided with a very small umbilicus and
with high, laterally compressed whorls. The inflated siphonal part is separated
from the converging lateral parts by distinot marginal shoulders. In the inner
volutions these shoulders form sharp angles, which are slightly elevated above the
general convexgity of the shell. These acute rims, which recall the blunt keels
in Norites, make their -appearance at an early stage of development. At the
beginning of the last volution the elevated sharp rim is reduced to an. acute edge,

H 2
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which passes gradually into a rounded angle. Near the aperturs this broadly
rounded angle forms the boundary of the external part, which is inflated still
more strongly than in the adolescent stage.

This mode of development is just th: contrary of waat is seen in P. Griesbachi
v. Mojs. In P. Griesbachi th: innsr volutions possess a regularly cordiform trans-
verse section, their inflated exteraal part merging into the sides with a ocontinuous
swelling, without even the indication ofan angle. It is only in later stages of
growth that angles are developed, which are most conspicuous in the vicinity of
the aperture. Inits developmental features our species agrees better with P.
Griesbachiformis from the Tropites limostoae of Byans, which is also distinguished
by the presenoe of sharp marginal angles at very early stages of growth. But in
this species the elevated keel-shapad rims parsist also in the gerontic stage.

Another feature of distiaotion betwesn Proclydonautilus buddhaicus and P.
Griesbachiformis is the shape of the transverse seotion in the siphonal region. In
P. buddhaicus the siphonil area is strongly inflated, whereas it is depressed and
even deeply excavated between the marginal keels in P. Griesbachiformis. Other-
wise the transverse section is very similar in both species. The lateral parts
regularly converge from the place where the shell reaches its greatest transverse
diameter, 1. ., from the vicinity of the umbilical margin. There is no umbilical
edge present, but the flanks descendin a strongly bent curve from the region of
the greatest inflation to the umbilical suture.

The sculpture of the test oonsists of delicate transverse strie whioh are
approximately parallel to the sep ta.

Dimensions.
Dismater of the shell Co e .+ o ... 10mm
w » umbilicus . P
Height of the above the umbilical satare . . . . . 75 .
last volution } M pm.d.ng whorl . o+ . . . B2,
Thickness of the lut volution - Coe e e ey,

Siphuncle.—In the last air-chambers the orifice of the siphuncle is situated
above the middle of the distance between the external parts.

Sutures.—Agreeing with those of P. Griesbachi. Siphonal lobe not divided
by a median prominence.

Remarks.—There seems to exist a very near affinity between Proclydonautilus
buddhai and the Ameri genus C tilus Hyatt et Smith (Triassio
oephalopod genera of America, U. 8. Geol. Surv. Prof. Pap. No. 40, p. 207). The
typical species, Cosmonautilus Dilleri (. c. p. 207, PL. LI, fig. 1. ; LII, fig. 1 ; LIII
figs. 1, 2; LIV, figs. 1-4; LV, figs. 1-11) dovelops marginal edges at a very early
stage of growth, but these edges becoms adorned with tubercles, until the shape and
sculpture are very like those in Metacoceras Hyatt. At the diameter of 86 mm.
the tubercles become obsolete and the ginal shoulders lose their angularity.

Having succeeded in chiseling out the inner nucleus of a second specimen of
P. buddkaicus with a diameter of 25 mm,, I could ascertain the entire absence of
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any marginal tubercles. This species does not, therefore, go through a Hetaco-
ceras stage, as does Cl tilus. The at of Met, ag-characters in the
young stage, and the persistence of marginal edges into more advanced stages of
growth—they do not 1 before a diameter of 56 mm. has been reach-
ed —distinguishes our Indian shell from C tilus, which, ding to the
present stage of our knowledge, is confined to the American trias,

P. Smith has suggested that Clydonautilus biangularis v. Mojsisovies (Himé-
layan Foss, 1 c. Vol. IIT, Pt. 1, p. 124, PL. XXII, figs. 2, 3) from the Halorites
limestone of the Bambanag section might belong to his genus Cosmonautilus, “ as
may also some of the European species assigned by E. v. Mojsisovies to Clydonau-
tilug.” But with this view I cannot agree, because the two forms differ widely by
their mode of development. Young specimens of Clydonautilus biangularis have
a rounded siphonal part. The two marginal angles, which are not combined with
any tubercles, make their appearance simultaneously with the flattening and in-
dividualisation of the externalarea only at a diameter of about 16 mm. Even in
old age the external part remains flattened and is not inflated.

1+ calet

Gen.: STYRIONAUTILUS v. Mojsisovies.

STYRIONAUTILUS nov. sp. ind. PL II, fig. 1.

Of this interesting species only a single, fragmentarily preserved cast of the
body-chamber has been found, with the last air-chamber and a small part of the
inner nucleus adhering. The reference to the genus Styrionautilus v. Mojsisovies
has been established with full certainty, the siphonal saddle having been observed
crossing the external area without any indication of a siphonal lobe.

There is no species to which the present one appears to be nearly allied.
From the Alpine representatives of the genus Styrionautilus it is distinguished by
the biangular shape of its cross-section and by its very high and strongly compressed
whorls. In the inner volutions the sides converge from the place of the greatest
inflation outside the deep umbilicus towards the narrow cxternal part in a very
flat curve. The siphonal area is truncated and bordered by sharp marginal angles.
In the body-chamber these marginal angles become obsolete, and the flanks pass
gradually into the external part which is no longer truncated but steeply rounded.

The deep umbilicus is ded bya perpendicular wall which unites with the
lateral parts in a sharply rounded edge.
Di ions.—Not ble, on account of the defective state of the figured

specimen. In the body-chamber a height of the last volution of 49 mm. corre-
sponds to a transverse diameter of 29 mm.

Siphuncle.—Elongated elliptically in the direction of the radius, Its position
is approximately central in the last air-chamber.

Sutures.—The siphonal saddle crosses the external area in a straight line
which is not interrupted by any mesial depression. The present species is therefore
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a typical representative of the geuus Styrionautilus,in the sutures of which
no transitional stage is marked to Proclyd tilus or Clyd til: The deep
Iateral lobe is tongue-shaped, as in Styrionautilus styriacus v. Mojsisovies
(Cephalopoden der Hallstaetter Kalke, Abhandl. K. K. Geol. Reichsanst, VI-1, p.
27, Taf. XIV, fig. 7) or in St Seuperi v. Hauer. It is followed by a large
lateral saddle and by a rounded umbilical lobe. An internal or annular lobe bas.
not been observed.

Fam.: GRYPONAUTILIDA.

Gen. : GuyPocErAs HyaTrT.

GRYPOCERAS SUESSIIFORME nov. sp. Pl X, fig. 1.

This is a very interesting species, recalling G ryponautilus Suessii v. Mojsiso-
vies (Cephalopoden der Hallstaetter Kalkel. c. VI-1, p. 26, Taf. VI, fig. 11,
Taf. XI1T, fig. 2), but distinguished by its wider siphonal area and by the persist-
ence of an open umbilicus in advanced stages of growth.

There is only onc specimen available for examination. It is a cast, with
some fragments of the shell adhering to the siphonal and lateral parts. More
than throe-quarters of the last volution consist of air-chambers. As the beginning
of the body-chamber has been prescrved, the complete example must have heen
crmsiderably inferior in size to full-growa specimens of G. Suessii.

In its shape, sculptuve and sutures the figured specimen is very similar to
G. Suessii. The whorls are very thick, their transverse section being twice as
broad as high. The greatest transverse diameter is situated in the lower third of
the lateral parts,  From this place the strongly inflated flanks converge both
towards the abdominal and umbilical margins. The external area is broad, gently
arched and separated from the lateral parts by sharp edges, which are accompanied
by a row of small, spirally clongated, very low and blunt tubereles along their
external slopes.  About 25 tubercles are counted within the circumference of the
last volution.

The width of the external area is considerably larger than in G. Suessii. In
my type-sp>cimen an ext-rnal area of 18 mm. in width corresponds to & transverse
diameter of 87 mm., whereas in the Alpine species the respective proportions are
as 125 to 34 or as 21 to 67 mm. Another feature of difference is the flattened
shape of the external area in Gryponautilus Suessii, whereas it is slightly convex
in the Iimdlayan species.

The umbilical mugin is steeply rounded and is bordered by a perpendicular
umbilical wall. The umbilicus is comparatively wide, wider than in the smaller of
the two Alpine type-specimens of G. Suessis, illustrated by E. v. Mojsisovics, which
consists of air-chambers only. As the beginning of the body-chamber has. been
preserved in my Himélayan example, the umbilicus cannot have been closed, as.
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in full-grown specimens of G. Suessii. The present species must consequently be
grouped with the genus Grypoceras s.s., not with the subgenus Gryponautilus
v. Mojs.

The lateral parts of this species exhibit the delicate transverse sculpture
which has been described in Gryponautilus Suessii by E. v. Mojsisovics, It
consists of sharp, crescentic ledges with their convexities turned forward, which
originate in the blunt tuberoles of the marginal edges.

Dimensions.
Dismeter of the shell . . . . 46 wmm.
ambilicas . . B
Height of the { sbove the umbilical suture - L2
lagt volution { w w» prewhng whorl . L 176,
Thickness of the lust volution . .87,

Sutures.—Agreeing with those of G. Suessii. External saddle divided by a very
flat lobe. Lateral lobe gently curved and followed by an equally flat lateral saddle.
Siphuncle—Not known.

Fam. : TEMNOCHEILIDAE.

Gen. : MossvaROCERAS Hyatt,

MoJsvaroceras sp. ind, ex aff. Tuenerr Hyatt et Smith, PL I, fig. 4.

This is a single fragment of the outer volution of a Nautilus consisting of
four air-chambers and of the beginning of the body-chamber. It was strongly
evolute and provided with little embracing whorls and with a wide uwmbilicus.
The transverse section is subquadrangular and considerably wider than high. The
lateral parts are flattened and separated from the steep umbilical wall by a
sharply rounded margin and from the gently curved siphonal area by acute
abdominal edges.

Surface nearly smooth, but ornamented with two rows of faint tubercles
outside the umbilical margin and on the abdominal edge.

Di iong.—Not bl

Siphuncle.—Below the centre of the whorl.

Sutures.—Septa very simple, slightly sinuous, with very shallow siphonal and
lateral lobes and with a broadly ourved cxternal saddle. The presence of an
internal annular lobe could not be ascertained.

Remarks.—This specics is more nearly allied to Mojsvaroceras Turneri Hyatt
ot Smith (Triassic cephalopod gencra of America, U. 8. Geol. Surv. Prof. Pap.
No. 40, p. 209, Pl. XLVIII, figs. 6-11) from the Tropites beds ot California,
than to any of the Alpine forms. A more detailed comparison is, however,
difficult, on account of the incomplete state of preservation of both the American
and Himdlayan types.
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DIBRANCHIATA.

Fam.: BELEMNITIDE.
Gen.: ATRACTITES Guembel.

ATRACTITES sp. ind.

A slab of rock contains numerous fragments of rostra, which are perfectly
smooth, without any ribs or furrows, They are elongated, with a circular trans-
verse section. The lumen of the funnel does not change throughout the entire
length of the rostrum, as far as known.

Among my materials there is no example fit for illustration nor for a specific
determination.

Gen.: DicTyocoNiTEs v. Mojsisovics.

Di¢ryocoNITes sp. ind. ex aff, Haverr v. Mojs. PL II, fig. 2.

The genus Dictyoconites, as introduced by E. v. Mojsisovics, comprises such
forms of Aulacoceratine, in which the conotheca of the phragmacone is ornamented
externally with numerous raised longitudinal lines and with delicate asymptotio
ribs, which in the guard or rostrum correspond with deep dorso-lateral grooves.

Among the materials available from the triassic limestone of exotic block
No. 2 there is a fragment of the phrag of Dicty ites, with a short part
of the surrounding guard. It cannot serve for the establishment .of the speoies,
although it seems to indicate a forw of the group of D. striati, nearly allied to
D. Haueri v. Mojsisovics (Cephalopoden der Hallstaetter Kalke, 1. ¢, VI-1, Sup-
plementbd. p. 187, Taf. XIV, figs. 15, 16) from the carnic Hallstatt limestone
of Aussee.

The divergent angle of the phragmacone is very small. The conotheca, which
has been partly preserved, is ornamented with numerous and delicate longitudinal
strize, among which the asymptotic strice are not remarkable in any way, either
by their strength or by their position. They can only be recognized near the
beginning of the calcareous sheet of the rostrum, where deep dorso-lateral furrows
are noticed.

The transverse section of the phragmacone is elliptical. A section through
the apical region of the phragmacone together with the surrounding guard shows
the deep dorso-lateral furrows shifted towards the flattened antisiphonal side. In
the conotheca of the phragmacone no transverse ornamentation has been noticed.
Both in this absence of a reticulate sculpture and in the slender shape of the-
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phragmacone the illustrated fragment agrees better with Dictyoconites Haueri
v. Mojs. than with D. reticulatus v. Hauer.

Notwithstanding its unsatisfactory state of preservation this fragment deserves
to be mentioned, as it is the first representative of the genus Dictyoconites hitherto
known in the Indian triassic provinee.

CONCLUSIONS.

By far the richest among the mesozoic faun® collected by A. v. Krafft in
the district of the exotic blocks in Malla Johar is that from exotio block No, 2. It
consists of the following species :—

(a) Lamellibranchiata.
1. Cassianella sp, ind.

(%) Gasteropoda.

. Lozonema (Polygirina) cf. elegans Hoernes.
. Sagana cf. geometrica Koken.

4. Capulus (Phryz) joharensis nov. sp.
Naticopsis sp. ind. ez aff. obvallate Koken.

o 0

o

(¢) Ammonoidea.

6. Cladiscites crassestriatus v. Mojs.

7. » ¢f. Gorgie Gemm.

8 ., of. pusillus v. Mojs.

9. sp. tnd. of. coracis Gemum.
10. Hypocladiseites subcarinatus Gemm.
11. » subaratus v. Mojs.
12. drcestes of. periolens v. Mojs.
18.  ,,  ¢of. Richthofeni v. Mojs.
., sp. nd. off. decipiens v. Mojs.
15. »s  ¢f. placenta v. Mojs.

16. Proarcestes Gaytant v. Klipst.

17. » sp. ¢f. Ausseanus v. Hauer.
18. ” (?) sp. ind. ex aff. Barrandei Lbe.
19. » sp. tnd. (group of extralabiats).
20. Discophyllites Floweri nov. sp.

21. Pinacoceras sp. ind., aff. rex v, Mojs.

22. Placites ¢f. perauctus v. Mojs.
28, Discotropites of. sandlingensis v. Hauer.
24. Tropites cf. subbullatus v. Hauer.
25. » 9. tud. aff. acutangulo v. Mojs.
26. »  8p. ind. aff. Wodani v. Mojs.
21. Anatropites ¢f. spinosus v. Mojs.
28. » Pilgrimii nov. sp.
29. Margarites srregularicostatus nov. ep.
80. Jovites cf. spectabslis Dien.
8l. -,  daciformis Dien.
82. ,,  nov.sp. tnd.
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38. Juvavites Kraffti nov. sp.

34. » Dogranus nov. sp.

35. ”» nov. 8p. ind. ex aff. sulinterrupto v. Mojs.
36. ” nov. 8p. ind. (group of continus).

37, Griesbackites cf. Kastneri v. Mojs.

88. » Pseudomedleyanus nov. sp.

39. » nov. sp. ind.

40. Anatomites sp. tnd. aff. Camills v, Mojs.

41. » » ¢z aff. Henrici v. Mojs,

42. » » n ex aff. crasseplicato v. Mojs.

43, Gontonotites cf. italicus Gemm.
44. Tibetites bhotensis nov. sp.

(d) Nautiloidea.
45. Orthoceras sp. ind. (group of 0. levia).

46. » sp. énd. (group of 0. striata).
47. Proclydonautilus triadicus v. Mojs.
48. » buddkascus nov, sp.

49. Styrionautilus nov. sp. énd.

50. Grypoceras suessiforme nov. sps

51. Mojsvaroceras nov. sp. ind. ex aff. Turneri Hyatt et Smith.
(e) Dibranchiata.

5. Atractites sp. ind.

53. Dictyoconites nov. sp. ind. aff. Haueri v. Mojs.

Altogether 53 species—among which the Cephalopoda, numbering 48 spccies,
by far predominate, both in species and in individuals, The red limestone of
exotio blook No. 2 may consequently be termed a cepbalopod-bearing facies with
equal reason with the Halorites limestone of the Bambanag range or the Tropites
limestone of Byans. In the richness of species it is but little inferior to the
Halorites limestone, from which 69 species (62 ammonites) have been desoribed
hitherto by E. v. Mojsisovics and by myself.

Leaving out of discussion those forms which do not admit of specific deter-
mination or of a closer comparison with any species hitherto described, there
remain 45 species.

The most important fact appearing on a first glance at the preceding list is
the very large percentage of specics nearly allied to European forms. The number
of faunistio elements peculiar to the Indian triassic province is comparatively
swall. There is only one single genus of exclusively Indian habit (Tibetites)
represented in this fauna. A special stress must be laid on the very close affinity
with the carnic faunee of the Alpine Hallstatt limestone, because in none of the
faunz from the triassic belt of the main region ot the Himélayas arc such affinities
indicated as clearly and strongly. In all triassio horizons of the main region of the
Himglayas which aro riob in Cephalopoda species representing typos which differ
widely from Alpine forms occur in considerable numbers, whereas in this fauna
they are of vory rare occurrence.
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This close affinity of the fauna of exotic block No.2 with the faunz of
homotaxial beds in Europe is so much the more important, as the determination
of its geological age must be based on palmontological evidence only, the exotic
block itself exhibiting no stratigraphical connection with the surrounding beds.

With regard to its general character, the fauna of exotic block No. 2
bears the stamp of the carnic age so indubitably that it seems to me superfluous
to discuss its correlation with the carnic Hallstatt limestone of the Alps. There
is not a single form among the Cephalopoda which might poiat to either ladinic
or noric (juvavic) affinities, not even Tibetites bhotensis, which belongs to a genus
appearing alveady in carnic beds although it reaches its ohief development in
the lower norio stage only.

Tt is raore difficult to establish a more exact determination of the geological
age. An analysis of the fauna shows that it has relations both with the julic
and tuvalio faunze. Tt remains therefore for me to decide whether it should
be correlated with the zone of Trackyceras Aonoides (julic substage) or with that of
Tropites subbullatus (tuvalic substage). A.v. Krafft, from a cursory examination
of his fossil materials, has decided in favour of a correlation with the zone of
T'ropites subbullatus, but from a detailed analysis we shall learn an almost equal
distribution of the elements of the two Alpine zones in our Himélayan fauna.

It will be found convenient to treat the affinitics of our fauna with each
carpic fauna of extra-Himdlayan distriots separately, although the palaeontological
evidence must rely chiefly on a comparison with the julic and tuvalic fauns of
the Alpine Hallstatt limestone.

The assemblage of genera being almost the same in both zones, we are obliged
to investigate the specific affinities of the Cephalopoda, which by far predominate
over all the rest of the organic remains. Al forms, which have not been determined
specifically but designated only according to their relationship with Alpine types,
arc of very little service for an identification of the exact geological horizon. For
this purpose such species only ocan be taken into oconsideration as are either
directly identical with, or so closely allied to, Alpine types that they could be
referred to such as of.

The following species are identical or probably ideatical with those from the
Hallstatt limestone which in Europe connect the faunz of the julic and tuvalic
substages :—

Loxonema ¢f. elegans Hoern,
Sagana ¢f. geometrica Koken.
Cladisettes crassestriatus v. Mojs.
Placites cf. perauctus v, Mojs.
Discotropites cf. sundliugensis Hau.
Proclydonautilus triadicus v. Mojs.

The following species are identioal or probably identical with species which
in the Alpine Trias are restrioted to the julio substage :—

Cladiseites cf. pusillus v. Mojs.
Areestes ¢f. periolens v. Mojs.
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Arcestes ¢f. Richthofeni v. Mojs.
Proarcestes Gaytani v. Klipst.
o ¢of. Ausseanus v, Hau,
Anatropites cf. spinosus v. Mojs.
Griesbackites cf. Kastneri v. Mojs.

As clements pointing to a close affinity with the fauna of the tuvalic substage

of the Salzkammergut, the following two speocies only can be quoted :—
Arcestes cf. placenta v. Mojs.
Tropites cf. subbullatus v. Hau,

Among fifteen species identical or probably identical with Alpine forms, seven
belong to the julic, two to the tuvalic subsiage, six are common to both substages.
It is evident from this proportion that the greater number of relationships are in
favour of a correlation with the julic substage. The circumst that a speoies
referable to Tropites subbullatus, the leading fossil of the tuvalic substage of the
Hallstatt limestone, is represented in this fauna, loses much of its importance, as
this species is cxceedingly rare in the red limestone of exotic blook No. 2, and
as types allied very closely to 7. subbullatus make their first appearance in the
julic substage (7. Quenstedti v. Mojs.). On the other band those carnic elements
which are most conspicuous for their fecundity in species and individuals, especially
Cladiscites, Placites, and Discophyllites, are of a rather indifferent habit and do
not indicate exclusively either julic or tuvalic affinities.

With the upper-triassic rocks of Sicily the fauna of exotic block No. 2
has six species in common. These are the following :—

Cludiscites ¢f. Gorgie Gemm.

» ¢/. coracis Gemm.
Ilypocladiscites subearinatus Gemm.
Gonionotites cf. italicus Gemm,
Discotropites of. sandlingensis v. Hau.
Proclydonautilus triadicus v. Mojs.

All these species have been found in the carnic limestone of Modanesi (Cas-
tronuovo) or Votano (San Stefano Quisquina). Cladiscites ¢f. Gorgie ocours
also at Madonna del Balzo, where carni¢ and noric elements have been mixed
together.

The carnio age of the fauna of Votano and Modanesi is obvious from Gem-
mellaro’s lists, but an exact correlation with carnic fauns of the Eastern Alps has
not yet been attempted. G. Di Stefano, it is true, cousiders the limestone of
Votano and Modanesi as a homotaxial equivalent of the Alpine Subbullatus beds,
but G. v. Arthaber (Die Alpine Trias des Mediterrangebietes, Lethwa geognosti
2 Theil, Bd. I, p. 461) believes with equal reason that both the .Aqmmde.v and Sub-
bullatus Zones are represented in the faunz of those two Sicilian localities.

The region which is geographically least distant from the exotic blocks of
Malla Johar is the main region of the mesozoic belt of the Central Himélayas.
There are three districts in this region with fossiliferous triassic beds, the faun® of
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which show relations to that of exotic block No. 2. But those relations are
less close than the affinities between the present fauna and the carnic faune of the
Alpine Hallstatt limestone.

‘With the Daonella beds of Lauka in Kumaon the present fauna has only one
species in common, Hypooladiscites subaratus v. Mojs., an Indian representative of
the group of Cladiscites subtornati, which differs from the European Hypocladis-
cites subtornatus by some very subordinate details.

The number of species probably identical in the faunz of exotic block
No. 2 and of the Tropites limestone of Byans is five. These species are the
following :—

Proarcestes cf. Gaytani v. Klipst.
Jovites ¢f. spectabilis Dien.

»  daciformis Dien.
Tropites ¢f. subbullatus v. Haver.
Discotropites ¢f. sandlingensis v. Hauer.

‘With the Tropites shales of Spiti the present fauna has the following species in
common :—

Jovites cof. spectabilis Dien.
Tropites ¢f. subbullatus v. Hau.
Proarcestes ¢f. Gaytani v. Klipst.

As species indicating very close affinities the four following might be men-
tioned :—Anatomites sp. ind. ex aff. Henrici v. Mojs., whioh is certainly very
nearly allied to Anatomites sp. ind. ¢f. Bacchus v. Mojs. from the Tropites shales of
Lilang, Tropites sp. ind. aff. acutangulo v. Mojs.,, Juvavites (Griesbachiles)
Pseudomed] which belongs to the same group of Juvavitine, as Griesbachites
Medle¢yanus of unknown geological age, and Discophyllites Floweri Dien., which
agrees with D, Ebneri from the Daonella beds of Lauka in all oharacters, cxcept
some differences in the arrangement of the sutural line.

The presence of Tropites aff. acutangulo, Jovites spectabilis and Jovites daci-
formis increases the number of species with decidedly tuvalic affinities in the
present fauna, and consequently reduces the preponderance of julic elements. To
the species connecting the faunze of the julic and tuvalic substages in the Indian
triassic province Proarcestes Gaytani has to be added. Thus the majority of
species (7), which are referable to forms previously described, are distributed
through both the julic and tuvalic substages. Six specics point to a closer
relation with julic and four with tuvalio faune.

This analysis seems to show that in the fauna of exotic block No. 2 there
is an assemblage of specics indicating nearly equal affinities with the zones of
Trachyceras Aonoides and of Tropites subbullatus. It cannot therefore be corre-

lated with either of them directly or exclusively, but must be cousidered as a
homotaxial equivalent of both substages.
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1I1.— FOSSILS FROM EXOTIC BLOCK NO.5 (MALLA KIOGARH E.G.)

Four exotic blocks of very small size were discovered by A. v. Krafft in the
igncous rocks and black shales of the upper Flysch near Malla Kiogarh encamping
ground and marked on the map accompanying A. v. Krafft’s memoir (Mem. Geol,
Surv. of India, Vol. XXXII, Pt. 8) as L. B. 4,5,6,7. Blocks 6 and 7 yielded
some fossils of liassic age. In the concretionary limestones of block 4 no fossils
were found. Blogk 5 is described by A. v. Krafft as a massive, much altered red
limestone. Among the small number of fossils collected, one Ammonite has been
notioced, strongly resembling Sageceras (1. c. p. 162). A.v. Krafft consequently
considered this block to be of middle or upper triassic age.

The number of fossils suitable for a determination is exceedingly small. The
following two species arc represented among my scanty materials :—

CarNITES sp. ind. Pl XVI, fig. 1.

The fragments, whioh have been compared to Sageceras by A.v. Krafit,
belong to a chambered whorl with a narrow and deeply excavated siphonal furrow,
which is bordered by sharp, marginal keels. In its cxternal characters this frag-
ment agrees equally well with representatives of the genera Sageceras v. Mojs. and
Carnites v. Mojs., but the character of its sutural line does not admit of any doubt
that we have to deal with a specics belonging to the latter genus.

Of the sutural line two lobes and saddles only are accessible to examination.
The saddles have reached a stage of devclopment transitional between the brachy-
phyllic and dolichophyllic stages. The outer saddle corresponds with the adventi-
tious saddle, the iuner one with the principal lateral saddle in Carnites foridus
Wulf. The resemblance of the sutures to those of Carnites floridus is very
striking, but a specific identification of my fragment is, nevertheless, impossible,
on account of its too incomplete state of preservation.

PROARCESTES sp. ind. ex aff. Ausseano v. Hauer. PL XVI, fig. 2.

A large specimen of Arcestes is Jying before me, showing a diameter of nearly
100 mm. Notwithstanding its remarkable dimensions it is entirely chambered.
The breadth of the whorls surpasses the height iderably. ‘The well ded
external part passes gradually into the similarly rounded lateral parts. The um-
bilicus is comparatively broad and surrounded by a high and steep wall. The
umbilical margin is obtusely rounded.

In the ciroumference of the last volution three varices are faintly developed
whioh are directed radially, and cross the external part without being turned for-
ward. This oharacter distinguishes our species from the group of Arcestes intusla-
biati, which it recalls otherwise by the shape of its umbilicus. . The varices are
flat and low and disposed at regular distances. ’
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Dimensions.
Diameter of the shell . . - . . . . PO « 97 mm.
» » » umbilicas . . . . . . . 125,
Height of the {‘bo\. the umbilieal sature . . . . . . 45
lagt volution » » preceding whorl . . . . . .21,
Thickness of the last volution . . . . 60

Sutures.—The external part of my specimen havmg heen injured by weather-

mg, it i 1s not possible to examine the details of the siphonal prominence, the most

¢l t in the sut of Arcestes, Otherwise the sutures do not

differ from those in the group of Arcestes bicarinati. The principal lateral saddle

stands on the convexity, by which the external part merges into the sides. There
are altogether five saddles outside the umbilical margin.

Remarks.—The determination of chambered nuclei of Arcestide is, as a rule,
uncertain, the chief features of distinction having been made on differences of nuclei
and body-chambers by E.v. Mojsisovics. Although the present specimen shows
in its general characters a great resemblance to Proarcestes Ausseanus v. Hauer
(Cephalopoden von Aussee, Haidinger’s Naturwiss. Abhandl. I, 1877, p. 268, Taf.
VIII, figs. 6-8), it can be inoluded in the group of Arcestes bicarinati with some
reserve only.

CONCLUSIONS.

The carnic type of the fauna of exotic block No. 5 is obvious from the few
remains quoted above, in spite of the great deficiency of the materials. Both
Carnites and the group of Arcestes bicarinati (Proarcestes) are restricted to the
carnic stage in the Mediterranean region, of which they are characteristic.

IV.—FOSSILS FROM EXOTIC BLOCKS NOS.16 AND17 (KIOGARH
BIGH PLATEAT).

South of the Kiogarh high plateau two exotic blocks containing fossils of lower
liassic age have been discovered by A. v. Krafft and marked as Nos. 16 and 17 on the
map accompanying his memoir. In one place only the limestone was found in
situ.  A.v. Krafft (L c. p. 166) desoribes the rock as bedded, concretionary, chiefly
of red colour, but with a few grey layers, thicker than the red beds. “ It is
impossible to say how many liassic blocks were originally present, as they have all
been more or less decomposed into large patohes of débris. We can distinguish two
main occurrencss, one (E. B. 17) situated near E. B. 18, a large number of permo-
carboniferous crags, and the other (E. B. 16) somewhat higher up near the crest of
a ridge running from south to north.”

The fossils, which were collected by A. v. Krafft in the accumulation of débris
at both localities, have not been kept separate, the labels attached to the slabs of
rock being marked “ E. B. 16 and 17.” I have consequently treated the fauna of
the two blocks as a single one. Although not rich in well-preserved specimens,
it is very interesting on account of its affinity with European faunsm of lower liassic

age.
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DIBRANCHIATA.

AtracTiTS sp. ind. Pl XIV, fig, 1.

In two Him4layan materials a species of A/ractites is represented by two frag-
ments of phragmacones. They are casts without any trace of the test. The trans-
verse section is circular. Angle of emergency very small. Distance of septa
considerable, equal to three-quarters of the diameter of the anterior septum,

The scarcity of my materials excludes any attempt at a specific determination.
Phragmacones similar to the present ones have been desoribed from the Margarita-
tus-beds (middle Lias) of the Schafberg by Geyer (Die mittelliasische Cephalopoden-
fauna des Hinter Schafberges, Abhandl. K. K. Geol. Reischsanst. XV, Bd. p. 65, Taf.
IX. fig. 3). In the lower lias this group of dfractiles is represented by A. liasicus
Guembel, and by an unnamed species of Valesaoca (Bukowina), which has been
mentioned by Uhlig (Uber eine unterliasische Fauna aus der Bukowina, Abhandl.
des deutsch. naturwiss, med. Ver. Lotos, Prag, 1900, Bd. 11, p, 31). Atractites
italicus Mich. (=orthoceropsis Savi ot Menegh.) is distinguished from our species
by its elliptical cross-section.

AMMONOIDEA.
Fam. : PUYLLOCERATIDE, v, Zittel,

Gen.: PHYLLOCERAS, Suess.

PrEYLLOCERAS MONTGOMERYI nov. sp. Pl XIII, fig. 1; X1, figs. 3, 4.

This beautiful species is represented in A. v. Krafft’s colleotion by a large,
fairly well-preserved cast, consisting entirely of air-chambers, and by several exam-
ples of smaller size. Inits shape and sutures it shows a very great resemblance
to Phylloceras persanense Herb., from which it differs only by some characters
of minor importance,

The shell consists of very stout, rather rapidly increasing whorls, which
overlap one another to more than one half of their height, and leave a compara-
tively wide umbilicus open. Tho cross-section is rectangular with rounded-off
margins. The broad siphonal area is flatly arched. The greatest transverse
diameter is situated in the middle of the height. The lateral parts are almost flat
and pass into the vertical umbilical wall by an obtusely rounded edge, The
surface of the cast has been slightly injured by weathering. It cannot be decided
therefore whether or not a delicate ornamentation was present, But the absence
of trictions has been tained indubitably.
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That this species s a Himélayan representative of the European group of
Phylloceras persanense, is obvious from a comparison of the illustrations given by
TUhlig and Fucini. Among the genus Phylloceras this group forms a very
characteristic section, distinguished by its stout shape and rectangular cross-section
and by the remarkable development of the principal lateral lobe among its sutural
elements. Among the species from the lower lias belonging to this group there is
unfortunately only a single one, Phylloceras persanense Herbich (Szeklerland,
Mittcil. aus dem Jahrb. der Kgl. Ungarischen Geologischen Anstalt, V, p, 111, Taf.
XX, B. fig. 3; XX, F. fig. 1), of which satisfactory information is given by the
memoirs of Uhlig (Ueber eine unterliasische Fauna aus der Bukowina, Abhandl.
Deutsch. naturwiss. med. Ver. Lotos, Prag, 1900, Bd. II, p. 15, Taf. I, fig. 1) and
Fueini (Cefalopodi liasici del Monte di Cetona I, Paleontographia Ital, VII, 1901,
p. 22, Tav. IV, figs. 1, 2). To this species our Himdlayan type is certainly very nearly
allied, although.it is specifically different. Both species agree in the shape of the
cross-section, which is almost identical, but Phylloceras Montgomeryi has more
rapidly increasing whorls, which overlap one another less strongly, a wider
umbilicus, and no constrictions. The absence of constrictions distinguishes our
species likewise from Phk. Calais Meneghini (Fossiles du Medolo, Paléont, Lombarde
e sér. p. 24, Tav. III, figs. 1, 2), Ph. dubium Fucini (I. ¢. Paleeont. Ital. VII, p.
27, Tav. V, figs. 5, 6) and Ph. microgonium Gemmellaro (Sui fossili degli strati &
Ter. Aspasia ete., p. 10, Tav. I, figs. 4-6). In the relative size of the umbilicus our
Himéilayan form agrees better with the latter specics than with Phk. persanense.

European species of this group, which are pi by the ab: of
paulostomatic constriotions, are Phylloceras leptophyllum v. Liaver, Ph. subcylindri-
cwm Neumayr, and perhaps Ph. Hebertinum Reynds.*

Phylloceras leptophyllum v. Hauer is only known to us by the unsatisfactory
description and illustration given by Herbich (L e. p. 112, Taf. XX, H. fig. 1).
It differs from Ph. persanense by its whorls increasing more rapidly. Ia this
charaoter it approaches our Himdl i very olosely. No front view of
F. v. Hauer’s type having been ﬁﬂured by Herbxch a closer comparison is, unfor-
tunately, not possible. Provided a complete agreement in their external characters
should boe proved, no specific identity of P. ieptophylium and P. Montgomeryi
could be established, regarding the difference in the arrangement of their sutures.

Phylloceras subcylindricum Neumayr (Zur Kenntnis der Fauoa des untersten

Lias in den Nordalpen, Abhandl. K. K. Geol. Reicbsanst. VII, p. 22, Taf. I, fig.
15) is distinguished by higher, more strongly compressed and more slowly increas-
ing volutions but agrees with PA, Montgomeryi in the width of the umbilicus.

* Phyll lontinem Gemellaro (Sui fossili degli strati & Terchratula Aspasiay cte., Palermo, 1887, p. 9, Tav.
1, fig. 7; II, figs. 18-20) cannot be counted among those species, as might be suggested from a cursory examination of
Gemmellaro's illustration on P T, fig. 7. The smaller example is provided with four or five constrictions, as is obvions
from Gemmallaro's description. Pompeck] has discovored a species either identical with cr very closely allied to
Ph.alontinum in the lisssio strata of Kessik tash, Asia Minor. This species shows deep constrictions with their
direction turned very striongly forward (Palmcntol und stratigraphische Notizen nus» Amatolien, Zeitsch.
Deutsch. Geol. Ges. 49, Ba. 1697, p. 733, Taf. XXIX, figa. 5-9).
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Phylloceras Hebertinum Reynds (Bssai de géol. et paléont. Aveyronnaises, p.
94, Pl II, fig. 3) is a dwarf species, with its lateral parts more strongly arched
than in Ph. persanense, In general its cross-section seems to be less distinctly
rectangular, especially in the types from the Medolo, which have been illustrated
by Menecghini (Fossiles du Medolo, L. ¢. p. 30, Pl III, fig. 6), which is provided
with whorls of nearly elliptical outlines. The speocies from the Kessik tash (Asia
Minor), which has been referred to Ph. Hebertinum by Pompeckj (Zeitschr.
Deutsch. Geol. Ges. XLIX, p. 780, Taf. XXIX, fig. 10j, shows a closer affinity to
Ph. persanense than the types from the Medolo. The greatest transversc diameter
18 situated in the upper portion of the height, the lateral parts and siphonal
area are flattened less distinctly and the umbilicus is narrower than in Ph.
Montgomerys.

Dimensions.
Diameter of the shell . . . . .. 82 mm
wow o umbiliws .. L . L2,
Height of the {abovelhe umbilical suture . L. aws
Jast volation »  w preceding whorl : . ocea 35,
Thickness of the last volution . . . . .38,

Sutures.—The sutural line is not entirely known to me. As far as accessible
to examination it agrees pretty well with the sutures of Phylloceras persanense.
The less rich ramification of the branches and the more massive shape of the saddles
may be partly duc to a stronger weathering of the casts in my Himdlayan speci-
mens. In the chicf characters of the sutural line, namely, in the high position of
the siphonal lobe and in the width of the lateral lobes, especially of the principal
lateral lobe, there is a complete agreement between the two species.

The prineipal lateral lobe is nearly twice as deep as the siphonal lobe and is
tripartite at its base. The following lobes diminish gradually in depth. The
siphonal lobe is narrow, bifid and divided by a median prominence with entire
borders. Tie siphonal saddle is dipbyllic. Of its two lateral branches the inner
one projeots strongly beyond the inner terminal leaf. The lateral saddles are
also diphyllic. The principal lateral and siphonal saddles are of nearly equal
height. ’

The sutural line can only be traced as far as the outer wall of the first auxi-
liary saddle, but from its position we are allowed to suggest that the number of
auxiliary elements must bave been comparatively small, sinaller probably than in
the types of Ph. persanense illustrated by Uhlig and Fucini.

The sutural line of Phylloceras leptophyllum v. Hauer, although imperfectly
known to us by Herbich’s illustration, differs certainly from the sutures of Phk.
per and P. Monty 'yi by the shape of the siphonal saddle. Whether or
not Fucini is right in uniting P. leptophyllum with P. de Stefani (Lias
inferiore ad Arieti dell’ Appennino settentrionale, Atti Soc. Toscana di scienze nat.
in Pisa, Memorie, VIII, 1887, p. 49, Taf. I, fig. 14; II, fig. 16), cannot be decided
until lasger materials of both species are available for examination,
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Remarks.—The propriety of uniting the group of Phylloceras persanense with
the subgenus Geyeroceras Hyatt, which has been proposed for the accommodation of
Ph. cylindricum Sow. and its allies, is questionable. The two groups agree in the
rectangular shape of their transverse sections and in the generality of their ex-
ternal characters, but the sutural line of Ph. cylindricum is distinguished from the
sutures of Ph. persanense and its allies by the triphyllic arrangement of the
siphonal saddle and by the deep position of the siphonal lobe. To e both charac-
ters appear to be of sufficient importance for separating the present species from
Hyatt’s subgenus Geyeroceras.

PaYLLOCERAS SCLATERI nov.sp. Pl XII, fig. 2; XIII, fig. 3.

This species, which is represented by two nearly complete and well-preserved
casts and by some’fragmentary examples, is olosely allied to Phylloceras Lipoldi
v. Hauer, from the lower lias of the Mediterranean provinee. 'The Mediterranean
species, which is well known to us from the memoirs of F. v. Hauer (Beitraege zuc
Kenntnis der Heterophyllen in den csterr. Alpen, Sitzgsber. Kais. Akad. d.
Wiss. XII, 1854, p. 884, Taf. IIL, figs. 8-10), Reynds (Monographie des Am-
monites du Lias inférieur, Atlas Pl. XLIV, figs. 27-31), Geyer' (Ueber die liasi-
schen Cephalopoden des Hierlatz bei Hallstatt, Abhandl. K. K. Geol. Reichsanst.
XII, p. 220, Taf. I, figs. 13, 14) and Fucini (Cefalopodi liasici del Monte di Cetona,
Palecont. Ital. VII, 1901, p. 24, Tav. IV, fig. 9) is distinguished by its compara-
tively wide umbilicus and ovoid oross-section. In both characters my Himélayan
species agrees with the European type, from which it differs, however, by its higher,
more strongly compressed whorls, which increase more slowly. But in general
the two species approach each other so closely in their external featuves,
that with transitional shapes at hand, the Him4layan form might be termed a large
and compressed variety of Pk. Lipolds.

In my larger type-specimen exactly one-half of the last volution belongs to the
body-chamber. The umbilical wall is very steep and separated from the flanks by
an obtusely rounded edge.

Fucini considers Phylloceras Heberlinum Reynds to be the nearest ally to Ph.
Lipoldi. 'This near affinity is, howaver, restricted to the type from Medolo, as
illustrated by Meneghini (Fossiles du Medolo, Paléontologie Lomb. IV, Appendice,
Pl, 1L fig. 6) and not extended to the types from Aveyron asdescribed by Reyns,
or from Asia Minor, which have been discovered by Pompeckj. From the present
species Meneghini's examples of Ph. Hebertinum differ remarkably by their whorls
increasing more rapidly, by thie absence of a distinctly defined umbilical margin,
by their inflated and regularly elliptical—not ovoid ss-secti and by their
smaller umbilicus.

Tn Phylloceras Waehners Gemmellaro (Sui fossili degli strati & Ter. dspasia,
p. 11, Tav. I, figs. 1-8) the whorls increase still more rapidly, the umbilicus

K 2
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is considerably smaller, and the greatest transverse diameter is situated above the
middle of the height.

Phylloceras ancylonotos de Stefani (Lias inferiore ad Arieti del Appennino
settentrionale, Atti Soc. Toscana scienze nat. Pisa, Mem., Vol. VIII, 1887, p. 50,
Tav. II, fig. 15), which is considered as identical with Ph. Lipoldi by Facini, has
been lased on a fragment too incomplete to warrant a certain identification. It
shows no closer affinity with our Himélayan speoies, having mora elliptical outlines
and a narrow umbilicus. What is seen of the sutural line of .Pk. ancylonotos in de
Stefani’s illustration does not agree with the sutures of Pk. Lipoldi, the siphonal
saddle appearing to be considerably larger than the principal lateral one.

Dimensions.
Diameter of the shell . B . . . . . . . . 78 mm,
»w » umiilicus c e e e e e 12,
Height of the  (above the umbilical sutare .« . . . . 38% ,
last volution ¢ ., , preceding whorl . . . . . . % ,
Thickness of the last volution . . . . . .. e 25,

Sutures.—The illustrations of the sutural lines of Phyll. Lipoldi in the
memoirs of F. v. Hauer, Geyer, and Fucini do not agree in a satisfactory manner.
The differences are too remarkable to be explained by the differont state of
preservation of the examples examined. 'The sutures illustrated by F. v. Hauer
and Geyer show n-assive saddles with broad stems, whereas the lobe line figured by
Fucini is conspicuous by very slender saddles with elongated branches and small
terminal phylla. 1 have had the opportunity of examining Geyer’s type-specimen
from the Hicrlatz and of convincing myself of the absolute correctness of his
drawings.

‘The sutures of Phyll. Sclaleri take an intermediate position between those
in Geyer’s type from the Hierlatz and in Fucini's examples from the lower lias of
Monte di Cetona, exhibiting saddles which are deeply incised, but provided with
large terminal leaves. All saddles are diphyllio, as in Ph. Lipoldi. The siphonal
lobe is as deep as the second lateral one, not remarkably inferior in length to the
principal lateral lobe, and very narrow. All the lateral lobes are tripartite at their
base, the median point being the longest.

‘I'here are four auxiliary lobes and three corresponding saddles developed in the
last septum preceding the body-chamber.

The siphonal saddle has four branches, including the two terminal phylla. It
is considerably shorter than the prinecipal lateral saddle.

PRYLLOCERAS sp. ind. aff. ScuaTer1, Dien. Pl XIII, fig. 2.

This speoies, which is represented by a single, imperfectly preserved cast,
recalls still more strongly Phylloceras Lipoldi than the typical Ph. Sclateri.
Tt has the lateral parts not flattened, but regularly although moderately arched, and
a comparatively high and steep umbilical wall, which is separated from the flanks
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by an obtusely rounded edge. ‘The umbilicus is wider than in Phyloceras Lipoldi
and in Ph. Sclateri. The whorls envelop one another for two-third parts of their

entire height.

Dimensions.
Diameter of the shell . . . . 56 mm,
w wowoumbilis . . . . 2,
Height of tho ( obove theumbilieal suture .+« « . . 2,
last volation 1 ,, , preceding whorl . [ . .02 ,
. .2,

Thickness of the last volution
Sutures.—The sutures are distinguished from those of Phylloceras Sclateri

by a smaller number of auxiliary lobes, correspondiag to the larger diameter of the
umbilicus. There are only three auxiliary lobes and two saddles developed. The
umbilical margin divides the second auxiliary saddle, whereas in Ph. Sclateri three
auxiliary saddles are exposed within the distance between the second lateral saddle

and the umbilical edge.

PEYLLOCERAs HORSEPIELDII nov. sp. PL XII, fig. 3.

The specimen illustrated, a cast consisting of air-chambers only, agrees in its
external features with Phylloceras oenotrium Fucini (Cefalopodi liasici del Monte
di Cetona, Palmont. Ital. VII, 1901, p. 84, Tav. V, figs. 8, 9 ; VI, fig. 1) in such a
remarkable way, that I should not have hesitated to identify it with this oharacter-
istic species from the lower lias of Italy but for the fact that the less complicated
structure of its sutural line required a specific separation of the Himdlayan form.

It is provided with rapidly increasing, very high and strongly compressed
whorls, which include a comparatively wide umbilicus. The lateral parts are
very flatly curved, reaching their greatest transverse diameter below the middle of
their height. The umbilical margin is narrowly rounded.

From the typical shape of Phylloceras Zetes d’ Orb. (=Admmonites heter-
ophyllus Ithei Quenstedt, Cephalopoden, p. 100, Taf. VI, fig. 1) our specimen
differs chiefly by its wider umbilious. It is distinguished both from the species
from Enzesfeld, which has been united with Pk, Zetes by F. v. Hauer (Cephalopo-
den aus dem Lias der nordéstlichen Alpen, Denksehr. Kais. Akad, d. Wissensch. XI,
1855, p. 56, Taf. XVIII) and from Ph. psilomorphum Neumayr (Zur Kenntnis

der Fauna des untersten Lias in den Nordalpen, Abhandl. K. K. Geol. Reichsanst.
VII, p. 21, Taf. 11, fig. 4) by a more regularly oval shape of its cross-section. In
those two species the lateral parts converge as flat planes from the place cor-
responding to the greatest transverse diameter, towards the rounded external part,
whereas they are curved very distinotly in the direction of the umbilicus. This
imparts to their cross-sections a sagittal or subsagittal shape, whereas in my Himi-
layan species the lateral parts are distinotly and regularly, although discretely,
arched.

Phylloceras globerrimum Neumayr (1. c. p. 20, Taf. II, figs. 2, 8) is too imper~
feotly kno wn to permit of a closer comparison with the present species.
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Dimensions.
Dismeter of the shell . . . . . . .67 mm,
» » umbilicus . . . . . .65,
Hﬂgl\t of the {nbon the umbilical sulure . . . .3,
last volution w » preceding whorl . . . .28,
Thickness of the last volution . . . . . . .2

Sutures.—The sutuves of this species are very much like those in Phylloceras
dubium Fucini (1. ¢. p. 27, Tav. V, figs. 5, 6) and in the Italian types of Phylloceras
ZLipolds described by that author.

The siphonal lobe is shorter than in PhA. dubium, as it does not reach the
length of the second lateral lobe. The principal lateral lobe is very broad, nearly
as broad as in the group of Ph. persanense Herb. All the lobes as far as known
are tripartite at their base, but with the lateral branches arranged asymmetrically
to the median indentation. The saddles are diphyllic, with large terminal leaves.
The lateral branches are especially well developed in the siphonal saddle, which is
provided with a narrower stem than the rest of the saddles.

‘There are two auxiliary saddles present within the disiance from the second
lateral saddle to the umbilical margin.

From the sutures of Phylloceras oenotrium the sutural line of this species differs
so remarkably by its more simple structure, that a close affinity of the two forms
is rather doubtful, notwithstanding their great external similarity. For its nearest
relationship we will perhaps have to look among the group of Pk. Lipoldi. From
Ph. Sclateri the present species is distinguished not only by its external features,
but also by considerable differences in its sutural line, especially by the large size
of its siphonal saddle, which is ramified more richly.

PrYLLOCERAS CALDWELLII nov. sp. Pl XIII, fig. 4.

This species, which is represented by a single, almost entirely chambered
cast in A. v. Krafft’s collection, belongs to the relationship of Phylloceras Horse-
fieldii, as is obvious from the similar structure of its sutural line.

In its external shape and involution it is distinguished from Ph. Horsefieldii
by its whorls being more strongly convex and arched less regularly. The greatest
transverse diameter is sitvated in the umbilical region. In the posterior half of
the last volution it coincides with the umbilical margin, which is rounded off
sharply. Near the aperture it is shifted somewhat towards the lower part of the
flanks, which pass into the high and steep umbilical wall in & more regularly
rounded curve. Thus the traosverse section is of a decidedly subsagittal shape,
much more so than in Phylloceras oenotrium Fucini.

This charaoter of the cross-section distingmishes our species from the group
of Ph. ﬁondooum Reynds (Essai de géol. et paléontol. Aveyronnaises, Paris, 1868
p. 98, PLV, fig. 1). In the typical shapes of Pk. frond the
is, according to Pompeck;j (Zeitschr. Deutsoh. Geol, Ges. 49, Bd. 1897, p, 729) of
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regularly elliptical outlines, whereas it is slightly oval in some forms desaribed by
Fucini (Cefalopodi liassici del Monte di Cetona Pte. I, Pal. Ital VII, 1901, p. 48)
as transitional shapes connecting the typical Ph. frondosum and Ph. Waekneri
Gemm. Butin some of them the greatest transverse diameter is situated as close to
the umbilical region as in our Himdlayan species.

The siphonal part is narrowly rounded at the beginning of the last volution,
but becomes curved more flatly in the vioinity of the aperture.

The umbilicus is as wide and deep as in specimens of Ph. oenotrium of
equal size.

Dimensions.
Dismeter of the shell ...« o« . .82 um
" w » umbilicus . . . . . . . .95y,
Height of the) above the umbilical mcuro PR PR PR .48,
Inst volution§ ,, ,, preceding whorl . . . . . . .8 .,
Thickness of the last volution . . . . . . . . .82 ,

Sutures. —Agreeing in general with those of Phylloceras Horsefieldis.  All
main saddles diphyllic. Three auxiliary lobes and saddles outside the umbilical
suture. The second auxiliary lobs coincides with the umbilical margin.  The two
inner auxiliary saddles are monophyllic.

The most characteristic feature in the sutural line is the shape of the
principal lateral lobe, which is very large at its basc and very narrow in its upp.r
portion, where the branches of the bordering saddles approach one another
considerably. A stroag divergence of the basal branches of this lobe has also been
noticed in Phylloceras Horsefieldii and in the group of Ph. frondosum, but in
none of the specios helonging to the latter group isit developed as strongly as in
Ph. Caldwellii,in which the distanos of the extreme basal points of this lobe is
equal to two-fifths of the entire radius.

This remarkable enlargement of the basal region is restricted to the principal
lateral lobe. Tue second lateral lobe is of normal shaps. Its median terminal
point reaches considerably deeper than the two lateral points, whereas in the
principal lateral lobe the differenze in depth between the three basal points is
almost insignificant.

The terminal branches of the two lateral lobes approaching one another very
closely, the stem of the principal lateral saddle is laced at its base more strongly
than in Phylloceras Horsefieldsi,

Remarks—Among the undescribed species of Phylloceras from the lower
Lias of Adneth thero is one, which, from its external similarity, might be supposed
to be nearly allied to the present form.

Puayrtoceras sp. ind. ex aff. DIENERI Rosenbg. Pl XII, fig. 5.

"This is & vory remarkable species of Phylloceras, which deserves mentioning
notwithstanding the very incomplete and unsatisfactory state of preservation of the
only specimen available for description.



72 HIMALAYAN FOSSILS.

It is a widely umbilicated Phylloceras with flatly arched lateral parts and with
a nearly elliptical cross-seotion. The greatest transverse diameter corresponds to
the middle of the height. The siphonal part has not been preserved nor am I able
to give any exact measurements of the cross-section.

The most remarkable feature of this species is the development of distinct
narrow paulostomatic folds, which are directed radially and show an inverse
imbrication. The two folds, which are clearly exposed in the figured fragment,
are disposed at right angles. ‘Traces of a third radial fold have been noticed
exactly opposite the anterior one. The folds were probably connected with faintly
marked paulostomatic constrictions, but the poor state of preservation of my only
type-specimen is not sufficient for a positive conclusion.

In the lower lias of the Kratzalpe (Salzburg) there is an undescribed species,
for which the name Phylloceras Dieneri will be proposed by Rosenberg, who is
studying the fauna of this locality, which recalls the present cast in its external
features. It isalso provided with radial folds, which are disposed at right angles,
each quadrant of the last volution being separated from the neighbouring one by
a radial fold, which is accompanied by a low constriction.

Dimensions.—Not measurable.

Sutures.—Not known.

Subgen. : Scarsroruyrroceras Hyatt (Group of Phylloceras
Uermasense Herb,)

PrYLLOCERAS (SCHISTOPAYLLOCERAS) MONGOLICUM noOV, Sp.
Pl XI, fig. 2; XII, fig. 1.

This species is a representative of a very remarkable group of Phylloceratide
which is distinguished by wide umbilici and by a triphyllic termination of the
principal lateral saddle. Two Alpine species of this group have been studied
most carefully, namely, Phylloceras Uermasense Herb, and Ph, planispira
Reynés. To both of them our Himalayan form is very closely allied, without,
however, being actually identical with either of them,

The new name Phylloceras mongolicum is proposed for two specimens. One
of them is well preserved and nearly complete, one half of its last volution belong-
ing to the body-chamber. The second one is a fragment of the last volution,
comprising the last air-chambers and a portion of the body-chamber. In this
specimen the sutural line has been excellently preserved.

The nearly complete specimen illustrated on Pl. XI, fig. 2, agrees in its shape
and dimensions very closely with the type-specimen of Phylloceras Uermazsense,
Herbich (Szeklerland, Mitteilungen aus dem Jahrb. d. ungar. Geol. Anst.V, p.
113, Taf. XX, K, fig 1). The slowly increasing whorls leave a wide umbilicus
opea. The shope of the shell is disciform, with strongly compressed volutions,
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The transverse section is irregularly ovoid, with the largest transverse diameter
situated in the lower part of the height.

In their involution the two specimens do not agree exactly. In my
Himslayan type the whorls overlap one another to more than one half their
height. In Herbich’s type-specimen the rate of involution is less consider-
able, but among the Alpine representatives of Phylloceras Uermeesense, illustrated
and described by Waehner (Beitraege zur Kenntnis der tieferen Zonen des Lias
in den nordcestlichen Alpen, Beitraege zur Palont. und Geol. Oesterr.-Ungarns,
etc., Bd. XI, p. 173, Taf. XXIII, figs. 8-5, Taf. XXIV, figs. 1-8), there are some
examples in which the overlap of the two last volutions is scarcely inferior to tlhat
in Ph. mongolicum.

The siphonal part is sharply rounded, more sharply even than in any of the
Alpine examples of Phylloceras Uermasense illustrated by Waehner, but never
acute. The lateral parts are marked off from a steeply inclined umbilical wall
by an umbilical edge, whichis obtusely rounded. But the umbilical wall is
neither as steep nor separated from the lateral parts as sharply as in the majority
of the Alpine types of Ph. Uermesense. It is especially in the inner volutions
that the low umbilical wall passes into the lateral parts more gradually. In this

haracter my speci might be pared with the European type illustrated by
‘Waehner on Pl. XXIII, fig. 3.

The peristome has not been preserved, but a deep contraction preceding the
aperture of my type-specimen might perbaps indicate the vicinity of the actual
peristome, provided it were not accidental.

As bas been demonstrated by Waehner, in Phylloceras Uermeesense an inter-
nal shelly ridge is occasionally developed along the median line of the siphonal
part. In casts the presence of this internal ridge is marked by a deep, angular
depression or furrow. Specimens showing this external furrow have been de-
scribed as Ph. auhmo.tum by Herbich (Szeklerland, 1. c., p. 115, Taf. XX, G. fig. 2).
Tt is worth mentioning that among the materials collected by A. v. Krafft there is
also a fragment with the trace of a siphonal furrow, recalling somewhat oasts
of Ph. aulonotum. 1t is too fragmentary to permit of a specific identification.

‘Wachuner’s amalgamation of Phylloceras Uer and Ph. aulonotum has
been doubted by Prinz (Centralblatt f. Mineral. ete., 1906, p. 238), who considers
the latter species as the prototype of a new subgenus Kochites (= Schistophyllo-
ceras Hyatt), but I am not inclined to follow his view, agreeing entirely with
Uhlig (Centralblatt, 1. c., 1906, p. 421), that no valid arguments have as vet been
raised against the correctness of the results of Wachner’s careful studies. ’

It is not impossible that a broad and low keel oceurs in the vicinity of the
aperture of my Himdlayan type-specimen, as has been described in large
examples of Phylloceras Uermasense by Waehner, but its presence cannot be
ascertained, this region of the external part having suffered from weatbering.

Paulostomatic constrictions or folds are entirely absent in all my specimens.

Fragments of the shelly substance, as far as preserved, are nearly smooth., Of

3




74 HIMALAYAN FOSSILS.

the radial stripes and strize, which have been desoribed and illustrated in Phyllo-
ceras Uermasense by Wachner, no traces bave been discovered, but thls fact may
be partly due to the imperfect condition of the test.

Phylloceras Uermasense is certainly more nearly allied to Ph. mongolicum
than any congeneric species of this group. There exists also a close similarity with
Ph. planispira Reynds. The chief character of distinction between the two
species is the difference in size, Ph. planispira being a small form which never
exceeds 50 mm. in diameter. As has been remarked by Uhlig (Ueber cine unter-
liasische Fauna aus der Bukowina, Lotos, Prag., L c., p. 17), the umbilical -wall
of Phylloceras planispira always slopes at flat angles, and bas a broadly rounded
margin. In these two features our species agrees more closely with Pk Uermee-
sense.

Dimensions.
Diameter of the shell . . . . . 92mm.
»  w » umbilicus . . . B .80,
Height of the {nbovelhe umbilial suture . . L%,
last volution 4y » preceding whorl . . . L2,
Thickness of the lnst volution . P . .22,

Sutures.—1he sutural line shows a remarkable similarity with the sutures of
Phylloceras Uermesense, from which it differs, however, by the more robust shape
of the saddles, tho phylla bsing considerably smaller in comparison to the stems,
and by the smaller number of auxiliary clements. In both characters it scems to
agree, perhaps, somewhat more nearly with the sutures of Pk. planispira, although
a closer comparison is rendered difficult by the incorrect illustration in Reynds’
memoir and by the very small size of the sutural lines which have been illus-
trated by Uhlig and Geyer.

The siphonal lobe is very short, reaching less deeply than the external branch
of the principal lateral lobe. The second lateral lobe is shorter than the principal
one, but longer than the first auxiliary lobe —which should, perhaps, be designed
more exactly as third lateral lobe. From the first auxiliary lobe the line -con-
necting the basal points of the following two lobes runs in a radial direction toward
the umbilical suture. A third lobe is situated on the umbilical wall.

An equal number of auxiliary elements has been counted in small examples of
Phylloceras Uermasense by Wachner, whereas full-grown types reaching the

ions of our (Pl. XII, fig. 1) are provided with six auxiliary
lobes.

The siphonal saddle is diphyllic, the inner terminal leaf being the higher one.
The second inner leaf following uocderneath the terminal phyllum projects
rather strongly, making the principal phylla of this saddle approach a tripartite
arrangement. The principal lateral saddle is distinotly triphyllio, the middle leaf
being the highest, the external phyllum standing a little deeper than the internal
one, and at a nearly equal level with the inner terminal phyllum of the siphonal
saddle. It is considerably larger than its neighbours. The two following saddles

P
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oxhibit a diphyllic arrangement. The secon auxiliary saddle has one singlo term-.
inal leaf,

It is obvious from a comparison of the sutural lines in Phylloceras Uermee-
sense and Ph. mongolicum that there is an almost complete agrecment in the
arrangement of the phylla of the saddles, even in the minor details. Nevertheless
there exists a decided difference in the general shape of the saddles, the lobes being
comparatively broad, the stems massive, the phylla small and slender in my Him4l-
ayan species. ’

Should the differentiation of the present species not be considered justified by
its cxzternal features of distinetion—which in this as in so many other cases is
only a matter of individual conception or personal judgment—the structure of its
sutural line would, according to my opinion, require its separation from Phyllo-
ceras Uermasense.

Remarks.—There is some difference of opinion among palaeontologists regard-
ing the systematic position of Phylloceras Uermaesense.

If all Phylloceratide with a wide umbilicus are included in the genus (or
subgenus) Rhacophyilites, as interpreted originally by K. v. Zittel (Handbuch der
Palzontologie, IT, p. 439), Ph. Uermesense must certainly be grouped with this
genus. Tho interpretation of Rhacophyllites proposed by E. v. Mojsisovies in
1902 would not give us any clue for a decision, because, of the two characters of
subgeneric importaace, namely, presence of a short siphonal lobe and diphyllic or
tripbyllic arrangement of the main saddles but monophyllio auxiliary saddles, the
first ch ter is developed in Phk. Uer whereas the second is not.

If the subgeneric designation of Rhacophyllites is restricted to those forms of
Phylloceras in which the body-chamber differs from the chambered parts of the
shell in shape and sculpture, or in which the auxiliary series is united into a sus-
pensive lobe, as has been proposed by E. v. Mojsisovies in 1832 and by Geyer in
1886, it is equally difficult to decide whether or not Ph. Uermasense should be
grouped with Rhacophyllites. Shape and sculpture of the body-chamber do not
agree exactly with those of the chambered parts of the shell, because occasionally
a shelly internal ridge and a low keel are developed in the body-chamber. The
auxiliary elements are not united into a sloping suspensive lobe, but show a serial
arrangement, decreasing in size quite regularly from the second lateral lobe to the
umbilical suture.

Hyatt (Zittel's Text-book of Paleontology, English edition, Cephalopoda,
p. 568) has elevated Phylloceras aulonotum Herb., which, according to Waehner, is
identical with Ph. Uermasense, to the rank of a proper subgenus, Schistophyllu-
ceras. To the same group of Phyllocerate Prinz has applied the subgenerio
designation of Kochites, which, regarding the law of priority in palaontological

lature, cannot be ted

The subgeneric value of a character, which is rather faintly marked and not
even developed in all specimens of Pk, Uermasense, might be questioned. It

might also be taken into consideration, as it has been remarked by Ublig, that the-
M2
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development of a keel in Phylloceras is a very subordinate feature in the history
of its evolution, the carinate forms disappearing without having given rise to any
progeny. If a subgeneric rank should, notwithstanding those objections, be attri-
buted to the group of Phylloceras Uermaesense-aulonotum, the present species from
the exotic blocks of Malla Johar ought, probably, to be grouped with Schistophyllo-
ceras, although the presence of a keel has not been ascertained.

Subgen. : RracopryiLITES V. Zittel.

RuACOPHYLLITES cf. GIcAs Fucini. Pl. XI, fig. 1.

1901. Rkacophyllites gigas Fucini, Cefalopodi liasici del Monte di Cetona, Pte. 1, Palmont. 1tal. VII,
p. 56, Tav. IX, figs. 2-5.

This species is represented in A. v. Krafft’s collection by a well-preserved cast
without any trace of its shelly substance. It counsists both of air-chambers and
the body-chamber, to which exactly one half of the last volution belongs. It isan
Indian representative of a group of Rhacophyllites which is widely distributed in
the lower and middle lias of Europe, and is very nearly allied to Rkacophyllites
gigas Fueini, Rh. transsylvanicus Hauer and RA. diopsis Gemm. Ihave referred it
to the first of these three species as ¢f., although it is perbaps not exactly identical
with it.

With the type of RA. gigas illustrated by Fucini on Pl IX, fig. 4, of his above-
quoted memoir, my Himélayan specimen agrees in all its characters of specific
importance. The whorls are strongly compressed and include a wide umbilicus.
The lateral parts are very gently arched and separated from the high, steeply
inclined umbilical wall by a distinct, obtuse edge, which becomes gradually
rounded in the body-chamber only. The largest transverse diameteris perhaps
situated a little higher than in R4, gigas, but the difference can be insignificant
only. The external part is regularly rounded, neither inflated nor truncated.

The surface of the chambered parts of the shell is smooth. Near the begin-
ning of the body-chamber an indistinet sulcus or constriction has been noticed
crossing the sculpture in front at oblique angles. The sculpture, which is restricted
to the body-chamber, consists of strong and moderately sharp ribs, which are
separated by broad intercostal valleys. Fifteen ribs are counted altogether within
the circumference of the body-chamber. The ribs are slightly falciform and
describe a crescent-shaped curve, with its convexity turned forward in crossing the
siphonal area. This is the place where they reach their maximum strength, whereas
they are obliterated gradually in the lower part of the flanks, None of them
reaches the umbilical region.

From the Italian type of Rkacophyllites gigas our specimen differs in some
subordinate details of its shape and sculpture. Its whorls increase miore
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rapidly, as is obvious from a comparison of the dimensions in the two following
-examples :—

Himélayan type- Fucini’s type-
specimen. specimen (Pl IX, fig. 4).
Diameter of the shell . . . . . 89 mm, . . . 78 mm.
' » » umbilicus . . . . .2 ., . . . 176 ,,
Height . . 875 . . . 35
Tlfilflmess }of the last volution . . 233 ’.” ) ) ' 176 ::

The difference in the width of the umbilicus is larger than in the height of
the last volution. Nor do the proportions of height and thickness in the transverse
section agree exactly, our Himélayan form being comparatively thicker than the
Ttalian type-specimen illustrated by Fucini on Pl IX, fig. 4. But there are some
‘other European examples of Rh. gigas which seem to agree better with our speci-
men in this respect. Fucini did not succeed in ascertaining the presence or
absence of a constriction in the body-chamber of his specimens, although their
absence in the chambered parts of the shell was made certain.

If Fucini’s suggestion, that the ribs originate in the vicinity of the umbilical
margin, could be proved to be correct, this character might be counted among the
subordinate features of distinction, as in our specimen none of the lateral ribs
comes near the umbilical margin.

Among Fucini’s illustrations of Rhacophyllites gigas no view, unfortunately,
has heen given of the external part. Thus it is impossible to say whether or not
there exists a complete agreement in the direction of ribs in that region between
the Himdlayan and Italian species.

A second species, to which the present one appears to be very closely allied,
is the group of forms from the lower lias of Monte di Cetona, which have been
united with Rhacophyllites transsylvanicus v. Hauer by Fucini (L c. p. 52, Tav.
VIII, figs. 1-7).

As has been demonstrated by Uhlig (Ueber eine unterliasische Fauna aus
der Bukowina, Abhandl. d. deutsch. naturwiss. Med. Ver, Lotos, Prag, 1900, II,
Bd. p. 20), the name Rhacophyllites transsylvanicus must be assigned to the
specimen illustrated by Herbich on Pl XXI of his memoir “ Das Szeklerland *
(Mitt. aus d. Jahrb. d. Ungar. Geol. Aust. V, 1878). From this type of the
species our Himdlayan specimen differs considerably by the smaller number of
its ribs, which are carved more strongly along the siphonal area. But among
Fucini’s materials numerous forms have been assigned to the Hungarian species,
which might be considered as shapes intermediate between Rhi. transsylvani cus
and Rh. diopsis Gemm., some of them bearing a greater affinity to our species
than the typical Rhk. tramssylvamicus. It is especially the war. dorsocavata
PFucini (Pl. VIII, fig. 7) which approaches our specimen in the shape of its cross-
section and in the direction of the lateral ribs crossing the siphonal area in
crescent-shaped curves. But the number of ribs is considerably larger in all the
Itulian types illustrated by Fucini. To this distinctive feature the presence of
faintly marked paulostomatic constrictions in the chambered parts of the Italian
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shells must be added, whereas such are certainly absent in my Himdlayan
specimen.

A third species which might put in a claim for closer comparison with the
present one is Rhacophyllites diopsis Gemmellaro (Sugli fossili degli strati &
Terebratula Aspasia della contrada Rooce rosse presso Galati, Giorn. di sci. nat.
ed econ. Palermo, 1881, p. 6, Tav.II, figs. 6-8; VI, figs. 1, 2).

The specific independence of Rhacophyllites diopsis has been questioned by
C. de Stefani, Greco, Fucini and Uhlig, who advocated its amalgamation with RA.
Nardii Meoegh. Butin his above-quoted memoir (p. 50) Fucini, disagreeing
with his former view, insists again on a separation of the two species, restricting
the name of Rk, Nardii to Meneghini’s type-specimen from Campiglia (1. e. PL
VII, fig. 1).

A comparison between Gemmellaro’s type-specimen of Rh. diopsis (figs. 6, 7)
and my Himdlayan example is rendered difficult by the fact that the first is
provided with the test, whereas the latter is a cast. The number and strength of
ribs ave somewhat larger in RA. diopsis, and the ribs are turned forward more
strongly. The entire absence of constrictions has been remarked expressly by
Gemmellaro. From our species Rk. diopsis is, moreover, distinguished by the
opening of the umbilicus near the aperture of its body-chamber whorl, where its
umbilical suture leaves the normal spiral.

Two body-chamber fragments from the Hierlatz, which have been described
as Rhacophyllites ¢f. diopsis by Geyer (Ueber die liasischen Cephalopoden des
Hicrlatz bei Hallstatt, Abhandl. K. K. Geol. Reichsanst. XII, p. 225, Taf. I, fig. 20),
approach our species in the strength and direction of the ribs more olosely than
Gemmellaro’s type, but are distinguished by the smaller height and greater width
of their transverse sections.

From other congeneric species with ribbed body-chambers our specimen is
easily distinguished.  Rhacophyllites Nardii Meneghini —in the narrow circum-
seription proposed by Fueini (. ¢. p. 48, Tav. VII, figs. 1-7)—and Rk. libertus
Gemmellaro (L c. p. 4, Tav. 1L, figs. 1-5) have wider umbilici and deep constric-
tions. Rh. lunensis de Stefani (Lias infer. ad Arieti, I. ¢. p. 57, Tav. III, figs. 1, 2)
and Rk. Quadrii Menegh. are provided with a more delicate ornamentation aud
with paulostomatic constrictions affecting both the chamberod parts of the shell
and the body-chamber.

Sutures.—The sutural line of the present specimen differs from the sutures of
Rhacophyllites gigas ov Rh. transsylvanicus by some insignificant details only.

The siphonal lobe is bifid, very narrow and - short, not reaching deeper than
the middle of the length of the principal lateral lobe. The lateral lobes are
tripartite. Asin Rk, gigas, the ar t of basal I hes is different in the
two lobes, the denticulations adjoining the stem of the principal lateral saddle
being less deep than the opposite ones. From the first auxiliary lobe the sutural
line descends towards the umbilicus, thus exhibiting the arrangement of sutures
characteristic in typical representatives of Rhacophyilites. The number of
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“auxiliary lobes could not be ascerlained, but I do not think that more than three
could be developed in the last septum preceding the body-chamber.

The sipbonal saddle is lower than the principal lateral one. It is diphyllic.
The inner terminal branch is higher and larger than the outer one. Fucini
deseribes this saddle as triphyllic, counting the large lateral inner branch among
the terminal leaves. With this view I am, however, obliged to disagree, the two
real terminal phylla being distinctly laced at their base and thus separated from
the next lower phylla, which must consequently be considered as lateral, not as
terminal ones.

The lateral saddles are diphyllic. The second lateral saddle differs from the
corresponding element in RA. gigas by the larger size of the outer lateral branch.
Another subordinate ditference consists in the shape of the main saddles, which
are laced at their bases more strongly in the present example.

RHACOPHYLLITES SCHOFARIPORMIS nov. sp. Pl XII, fig. 4.

This species of Rhacophyllites represents a very peculiar type, which is
distinguished by the trumpet-shaped enlargement of its body-chamber in the
apertural region.

My type-specimen is a somewhat fragmentary cast, but sufficiently well
preserved for allowing a satisfactory reconstruction, which is enough to render con-
spicuous all its external features. In its involution it agrees almost equally well
with some widely umbilicated species of Phylloceras (Ph. Sclateri Dien., Ph.
persanense Herb.), as with some types of Rhacophyllites stells Sow., possessing
comparatively narrow umbilici. It has been grouped with Rhacophyllites in
this ir on t of its ab al body-chamber. The remarkable change
in the cross-section of tho last whorl is obvious from the following measurements : —

Dinmcterof thoshell . . . . . . 96 mm.

v w onumbilws . . L. . 15 .
Ticieht + at the boginning of the lnst volution : Wsn
Beight o] correaponding to a diameter of 62 mm. . 2n
Height . o 38,
Thiinens § noa the aperture D

The last volution begins with a high and strongly compressed oross-section
of a subsagittal shape, the lateral parts converging from the umbilical region, which
corresponds to the greatest transverse diameter, as very flatly arched plaues
towards the narrowly rounded siphonal part. The whorlincreases rather rapidly
as far as the middle of the last volation, changing its transverse section very
slowly, which turns gradually from a subsagittal into a more regularly oval shape.
In the vicinity of the aperture the width of the cross-section increases far more
considerably than its height, and the greatest transverse diameter is shifted
‘towards the middle of the volution. Thus a trumpet-shaped inflation of the
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apertural reglon is produced, recalling a similar trumpet-shaped opening of
the aperture in some species of Lytoceras (Neumayr).
The actual peristome has not been preserved, but cannot have been situated

considerably in front of the aperture in my cast.

The surface is entirely smooth, without any traces of folds or paulostomation
oonstrictions.

Sutures.—~Not known.

Fawm.: PLEURACANTHID.E Hyatt.

The careful researches of Waehner have acquainted us with a very interest-
ing stock of Ammonites, which seem to mark transitional stages conneoting
Phylloceras, Lytoceras and Psiloceras, thus proving the common origin of all the
widely different families of liasic Ammonoidea, the roots of whioh must probably
be looked for in the triassic genus Monophyllites (Mojsvdrites).

To the groups of transitional forms, combining characters of Phylloceras,
Lytoceras and Psiloceras, a speoial systematic position should be attributed. By
uniting one of them (Fuphyllites Waehner) with the Phylloceratide, a second
one (Betocentrites Waehner) with the Lytoceratide and a third one, consisting
of two more genera (Pleuracanthites Can. and Analytoceras Lyatt) in the new
family of Pleuracanthide Hyatt has not taken sufficient care of their natural
connection. I should prefer to accept the new family of Plewracanthide, which
has been proposed by Hyatt, as a descriptive term for all groups of forms by which
the gaps between Phylloceras, Lytoceras and Psiloceras are bridged over in the
lower liassic age.

It is very interesting to find representatives of this remarkable family in the
lower lias of the Himdlayas. The presence of two genera at least, Pleuracanthites
and Analytoceras, has been ascertained. The presence of Fuphyllites and
Fetocentrites is as yet doubtful, although very probable.

Gen.: ANALYTOCERAS Hyatt.

1900. Analytoceras Hyatt in K. v. Zittel, Text-book of Palmontology, Vol. I, Cephalopoda, p. 568.
ANALYTOCERAS sp. ind. aff. aArTICULATO Sow. Pl X, fig, 4

Hyatt has been fully justified in elevating Lyfoceras articulatum Sow. (A.
d’Orbigny, Paléont, frang. Terrains jurass. I, p. 812, Pl 97, figs. 10-13) to the
rank of a proper genus. Although this species approaches a typical Lyfoceras in
its external characters, its sutural line differs so remarkably by the tripartite
arrangement of its lateral lobes that it cannot be left in that genus.

In the Himglayan collection a single specimen has been found, which exhibits
so olose a relationship to Awualyfoceras articulatum that in a better state of
preservation it might, perhaps, have led to an identification with the European
fossil. Only the Jast volution has been preserved, and even this has been seriously
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injured by weathering. It bas the external shape of a typical ZLytoceras, with
whorls increasing as rapidly as in the specimen illustrated by Waehner on P1. VIII,
fig, 2, of his monograph of lower liassic Ammonites of the eastern Alps (VIL, Teil,
Beitraege zur Paleont. u. Geol. Oesterr. Ungarns, ete., Bd. IX, 1895). Although
the surface of the whorl is badly corroded, traces of the original ornamentation are
visible in the umbilical region of the apertural portion of the body-chamber. The
sculpture consists of numerous, thin, radiating lines which are oceasionally inter-
rupted by stronger folds. These folds are smooth, as in dnalytoceras articulatum,
uever fimbriate, as in the group of Lytoceras fimbriatum.

Dimensions.— Not measurable.

Sutures.—The sutural line agrees very closely with that in full-grown speci-
mens of dnalytoceras articulatum. The siphonal lobe is very short, bifid and
divided by a low median prominence. The most charaoteristic element is the
principal lateral lobe, which shows a tripartite arrangement of its branches, two
lateral branches being disposed symmetrically to a median onc. This arrangement
of the lateral lobes differs widely from what is seen in a typical Lytoceras, where
the lobes are divided into two branches by a median secondary saddle rising from
the base.

In this character Analytoceras very closely approaches Pleuracanthites and
_Ectocentrites, and thus enters into the series of forms connecting the two families
of Lytoceratide and Psiloceratide.

The siphonal and principal lateral saddles are diphyllic. Their details have
been partly destroyed by weathering, but what remains is yet sufficient to show
that they were arranged on the same plan as the corresponding sutural el ts in
A. articulatum.

T have not been able to trace the sutural line beyond the first auxiliary lobe,
which is united with the second lateral saddle into a suspensive lobe.

One half of the last volution belongs to the body-chamber. Tbe sutural linc
illustrated in the figure corresponds to the last septum.

Gen. : PLEURACANTHITES Canavari.

PLEURACANTHITES sp. ind. aff. BrForMIs Sow. PL XV, fig, 3.

Lytoceras biforme Sow. bas heen elevated to the rank of the prototype of a
proper genus by Canavari (Atti. Soc. Toscana sci. mat. Proc. verb. III, 1883,
p- 279). The distinctive characters of this new genus, for which the name
Pleuracanthites was proposed by its author, have been studied in detail by
‘Waehoer (Beitracge zur Kenntnis der tieferen Zonen des unteren Lias, ete., VII,
Teil, Beitr. Palaont. u. Geol. Oesterr. Ung., ete., IX, 1893, p. 27). According to
his diagnosis this genus is distinguished from ZLytoceras, with which it agrees in
its general shape and involution, by the presence of a long body-chamber com-

15
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prising more than one entirc volution, deep lateral -sinuses or crescentie
tubercles, and indistinetly developed siphonal crests.

A species agreeing in all these characters of generic importance with the
European prototype of Pleuracanthites is represented in A. v. Krafft’s collection
by a single specimen, which, although incomplete, is sufficiently well preserved to
permit a safe determination.

In its involution the present example agrees best with the Alpine type,
distinguished by whorls increasing rather rapidly in height and thickness. The
cross-section of the inner whorls recalls very strongly that in Waehner’s speci-
men from Schreinbach illustrated in Pl IV, fig, 1, of his memoir. It is nearly
elliptical, with an obtusely rounded siphonal edge, but is considerably thicker than
high, In the last volution the height increases more rapidly than the width. At
the same time the siphonal crest becomes obsolete and the greatest transverse
diameter is shifted gradually from the middle of the flanks towards the umbilical
region. This change in the shape of the body-chamber is restricted to the vicinity
of the aperture, and is a feature of specific distinction between our form and
Pleuracanthites biformis (Sow.) Canavari (Beitr. z. Fauna d. unteren Lias von
Spezia, Palwontographica, XXIX, p. 156, Taf. XVII, figs. 8-11), in which the
shape of the cross-section is not subjeot to any variation throughout its cntire
length.

The actual peristome cannot have been situated far from the aperture of
my specimen, the last traces of septa being visible in the third quarter of the
penultimate whorl, My specimen was certainly provided with a long body-
chamber, excecding the last volution in length considerably.

The ornamentation is not very strongly marked in my specimen, hut this
character may be due to its state of preservation, the surface of the cast having
been injured by weathering. Sinuses corresponding to paulostomes are, however,
noticed at several places in the penultimate and last volutions. They agree
exactly with the cor ding scalptural cl ts in Pleur thites biformis.
In the penultimate whorl they are even combined with broadly elevated, orescent-
shaped knobs or folds, cxactly like those in the inner volutions of Waehner’s
type-specimen from Schreinbach illustrated on Pl III, fig. 2.

In the body-chamber a gradual obliteration of the sculpture is marked by ‘the
absence of concentric folds. In the vicinity of the aperture, where the surface
ofthe cast has been preserved satisfactorily, two delicate paulostomatic stripes are
exhibited, forming deep siruses with their convexities turned back wards.

Dimensions.
Diameter of theshell B . e . . P « 70 mm.
»  » woumbilicss o . P « . . 80,
Peight  Jofthelostvolution . . . . .oB ;
;[;:fl::e " } at the beginning of the last volation . o e . ;g ::
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Sutures.—Of the sutural line the siphonal and principal lateral lobes and the
siphonal saddle only are known to me. They seem to agree very closely with the
corresponding elements in P7. biformis.

The siphonal lobe is short, very narrow and provided with a high median
prominence. The siphonal saddle is richly ramified and its terminal phylla are
comparatively small.

Gen.: EvpryrLires Waehner.

EveryLLites sp. ind, (?) Pl XV, fig. 5.

The materials of the genus Buphyllites in A. v. Krafft's collections are very
scanty indeed, and I have as much hesitation in placing them in this genus as in
venturing on their generic dctermination at all. Nevertheless I think it
advisable to mention them here as by them the presence of an Ammonite in the
liassic crags of Malla Johar is indicated, which in its external characters secms to
show a close affinity to the smooth variety of Euphyllites Struckmanni Neumayr
(Zur Kenntnis der Fauna des untersten Lias in den Nordalpen, Abhandl. K. K.
Geol. Reichsanst. VII, p. 36, Taf. VI, fig. 5).

My specimen is a casi of the body-chamber comprising exactly one half
volution, with fragments of the penultimate whorl adhering to it. In its involu-
tion it takes a position intermediate between some triassic species of Discophyllites
(D. neojurensis Quenst.) and Euphyllites Struckmanni. A reconstruction of its
outlines makes me suppose that tho width of its umbilicus was 32 mm., cor-
responding to a diameter of 85 mm. But in the shape of the cross-section there
is a complete agrecment with the type-specimens of E. Struckmanni, as illustrated
by Waehner (Beitracge zur Kenntnis der tieferen Zonen des unteren Lias in den
nordostl. Alpen, Beitr. Paleont. u. Geol. Oesterr. Ungaros, etc., XI, p. 170,
Taf. XXII, figs. 1-8 ; XXIII, fig. 1). The lateral parts are perfectly flat, running
parallel and passing gradually into the rounded siphonal part, whereas they arc
separated from the steep umbilical wall by an obtusely rounded edge. The propor-
tion of height and thickness is 34 : 24 mm.

The surface of the cast, which has been partly injured by weathering, is
entirely smooth.

The present cast has been broken off, unfortunately, in front of the last
septum. Thus the terminal leaves of the two lateral saddles only have been pre-
served. They are large and rounded elliptically as in Psiloceras or in Schistophy!l-
loceras Germaesense Herb.

Gen. : EcTocENTRITES Waehner.

EcToceNTRITES sp. ind. (aff. avrIPORMIS Bon.?).
A body-chamber fi t of large di i reminds me of the equally-

sized example of Ectocentntea altiformis Bonarelli (Cefalopodi sinemuriani del
L2
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Appennino centrale, Paleont. Ital,, 1899, V, p. 73, Tav. IX, figs. 4-6) from the
lower lias of Monte di Cetona, which has been illustrated by Fucini (Paleont, Ital.,
VII, 1901, Tav. X1V, fig. 1). The cast is strongly weathered and not worthy of
illustration, The cross-section is suboval and compressed, a height of 55 mm,
corresponding to a width of 89 mm. The external part is regularly rounded
and passes into the flattened lateral parts without any intervention of a distinot
umbilical shoulder. The umbilical wall is high and steep and unites with the
flanks in a sharply rounded margin.

The sculpture consists of numerous ribs, which are disposed rather irregularly,
The presence of marginal tubercles could not be ascertained. The siphonal part
was undoubtedly smooth.

A more minute description of the present cast is precluded on account of its
insufficicnt state of preservation. But it is nevertheless interesting to establish the
fact, that the genus FEctocentrites is probably also represented in the Himdlayan
lias.

Fam.: AMALTHEID/E Fisch.
Gen.: OxyNoTiCERAS Hyatt.

OXYNOTICERAS sp. ind. ex aff. GreeNovGHI Sow. Pl X, fig. 5.

The fragment of a body-chamber is comparable by its shape and sculpture with
Oaynoticeras Guibalianum D’Orbigny (Paléont. frangaise, Terrains jurass, I, p.
259, PL. 73) or with O. Greenoughi Sow. (Wright, Lias Ammonites, Palaont. Soc.,
p. 387, Pl XLIV, XLV). It belongs to a moderately compressed and sharply
carinated ammonite, whose surface was covered with numerous undivided ribs.
The transverse section agrees best with that of the species from Adneth, identified
with O. Greenoughi by F. v. Hauer (Cephalopoden aus dem Lias der nordcestlichen
Alpen, Denkschr. Kais. Akad. d. Wiss. X1, 1856, Taf. XII, fig. 1). It islanceolate
and compressed less strongly than in O. ozynotum Quenst., from which it differs
also in its ornamentation. The flanks, which are moderately convex, meet at an
angle of 60 degrees. The keel is acute,

The umbilical region having been completely destroyed in my fragment,
nothing can be said about its involution. Notwithstanding its defective condition
it is sufficient for certifying the presence of the genus Ozynoticeras in the liassic
fauna of the exotic blocks of Malla Jobar. A specific determination is impossible,
because the fragment represents a stage of growth in which nearly all species of
Oxynoticeras, as distinguished by Hyatt (G is of Arietides, Smithson. Instit.,
1885, p. 214), are still provided with acute keels.




TUPPER-TRIASSIC AND LIASSIC FAUNE. 86

Fam.: ZGOCERATIDZE Neum.

Gen.: ScELOTHEIMIA Bayle.

ScrrormEnyia sp. ind. ex aff. TRAPEzOIDALIS (Sow.) Can. PlL. XV, fig. 2.

This is a typical species of the genus Schlotheimia, with slowly increasing
whorls, a wide umbilicus and with radial ribs, which on the siphonal part are
interrupted along a median furrow where they terminate from either side in
stout, knob-shaped clevations. The ribs are not turned forward in the vieinity of
the siphounal margin, as in the majority of species helonging to the group of Seal.
angulata, but meet one another from either side of the external furrow in a
straight line. This character is known in Schl. Charmassei d’Orb. of extra-
Alpine, in Schl. trapezoidalis, Schl. ventricoss Sow. and Sehl. posttaurina Wachn,
of Alpine species.

Among those specics Schlotheimiz Charmasse: shows a less near affinity to the
presont form than the Alpinc types, especially Sckl. érapezoidalis (Sow.) Canavari
(Unt. Lias von Spezia, Pal®ontographica, XXIX, p. 165, Taf. XVII, figs. 8, 9),
Although the only Himdlayan specimen available for examination is, un-
fortunately, fragmentary, it permits a satistactory reconstruction of its shape and
sculpture, sufficient for a closer comparison with Schl. trapezoidalis, which is well
known to us from the careful studies of Waehner (Beitracge zur Kenntnis der
tieferen Zonen des unteren Lias, ctc., Beitr. z. Paleeont. Oesterr. Ungaras, ete., IV,
p. 185, Taf, XXIIL, figs. 1-4; XXI, fig. 6).

In its general shape and involution my Himdlayan specimen differs from Schl.
{rapezoidalis by its more slowly increasing whorls and by its wider umbilicus. In
these external features it reminds us rather of Schl. Donar Waehner (1. c. p. 172,
Taf. XIX, figs. 4 ; XXI, figs. 1, 2) or of Sckl. extranodoss Waehner (1. ¢, p. 168, Taf,
XX, figs. 7-11), than of Schi. trapezoidalis, but from hoth species it differs
essentially in its sculpture. The lateral and siphonal parts are nearly flat, impart-
ing to the cross-section a rectangular outline, with rounded-off angles.

The sculpture consists of single ribs, As far as the defective state of preserva-
tion renders the ornamentation visible, no dichotomous ribs have been noticed.
The ribs are of moderate streagth, almost: perfectly radial, with a very small forward-
turned geniculation near the siphonal ms,lgin. ‘They originate at the umbilical
margin as delicate folds, but increase in st: th iderably, while ing
the lateral parts, till on the siphonal area they swell into stout, knob-shaped
eleyations, which stand opposite each other on both sides of the external
furrow. Tt is this character of ornamentation which imparts to ithe Himdlayan
species a similarity with Schl. trapezoidalis.
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Dimensions.
Diametor of the shell P R . 6lmm
» » » umbilious . . . . . . Mu o,
i ; 205,
Helght o Jof the last volution ... .. . Be.

Sutures.—The last septum separating the body-chamber from the preceding
air-chamber is exposed in rough outlines. Only the siphonal lobe and saddle are
known in detail. Siphonal lobe narrow and divided by a bigh median prominence,
each wing terminating in a single sharp point, very similar to the corresponding
sutural element in Schlotheimia Donar, as illustrated on Taf. XIX, fig. 4d. of
Waehner's memoir. Principal lateral saddle united with the following elements
into a suspensive lobe.

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

ScarorderMIa nov, sp ind. Pl XI, figs. 5, 6; XV, fig. 4.

This species is nearly allied to the preceding one, from which it differs chiefly
by its strongly inflated whorls and by its coarser sculpture. The ribs arc high,
acute and rarely dichotomising. As in the preceding specics, they are turned for-
ward very little in the vicinity of the marginal shoulder.

The cross-section is oval, the lateral parts being gently curved, not flattened.
The whorls increase slowly and surround a wide, open umbilicus. A more minute
description of this species is preeluded, on account of the fragmentary state of the
casts available for examination.

Dimensions.—Not measurable.

Sutuires.—Not known.

ScaLoTHEIMIA sp. ind. aff. MaRMOREA Opp. Pl XIV, fig. 5.

A fragment of a chambered cast of a large Schlotheimia shows its affinity to the
Alpine group of Schl. marmores Oppel (Paleontologische Mitteil. aus dem Muscum
des Dbayr. Staates, 1862, p. 180) by its sutural line, which is extremely complicated,
much more so than in any of the extra-Alpine representatives of this genus, It
only nceds a comparison of the sutural line of my specimen with the illustration
given by Waehner on Pl XXII, fig. 1l¢, of his “Beitraege zur Kenntnis der
tieferen Zonen des unteren Lias in den nordeestlichen Alpen” (Beitr. Paleont.
Oesterr. Ungarns, ete,, IV, 1886), to see that we have to deal here with a species
which is very nearly allied to Schl. marmorea. That the lobes are less broad in
proportion to the saddles, cannot be considered as a distinctive feature of im-
portance, as this character is subject to a remarkable variability in Schl. marmorea.
As has been stated by Waehner, individuals with low whorls are, as a rule,
provided with more slender and deeper lobes than types with strongly compressed
and high volutions. ’
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The median prominence is high, broad and strongly sarrated The sipbonal
lobe is deeper than i in Sehl. marmorea, taking an intermediate position bet the
median and lateral i tations of the principal lateral lobe. The two wings of
the siphonal lobe diverge very strongly. From the base of the siphonal saddle
an accessorial branch is cut off by a very deep indentation. This branch is con-
spicuous by being less deeply serrated than the rest of the branches and by the
rounded off lines of its secondary indentations. It corresponds exactly to the
massive branch at the base of the outer margin in the siphonal saddle of Schl.
marmorea, but it is provided with larger denticulations.

The siphonal saddle is very richly ramified and reclines towards the prin-
cipal lateral saddle, whioh is the higher one. In both saddles the branches of the
outer margin are considerably larger and developed more richly than those of the
inner one.

The second lateral lobe is very short and united with the following sutural
elements into a suspensive lobe. The sutural line, as illustrated in fig. 5, is not
accessible beyond the second lateral lobe, but on the other side of my cast two
auxiliary lobes are exposed, although the sutural line has there been strongly
injured by weathering.

In its external features this fragment does not differ considerably from cqual-
sized specimens of Scklotheimia marmorea. But it must be borne in mind that a
closer comparison is, unfortunately, cxcluded by its fragmentary condition.
Neither the rate of involution nor the cross-section of the whorls are known to me.
The lateral parts are flatly curved and covered with numerous ribs of moderate
strength, which are provided with acute edges. In the marginal region they are
directed forward more strongly than in Schl. Charmassei d’Qrb., but a little less
strongly than in the typical Schl. marmorea. There is no distinct siphonal
furrow developed in the middle of the external part, but only a smooth zone,
along which the ribs are interrupted. They do not correspond exactly along
both sides of this zone.

Among the specimens of Schlotheimia marmorea illustrated by Waehner it is
the middle-sized type from the Kammerkaralpe (L c. Taf. XXII, fig. 2), which
agrees best with our example in the shape of the siphonal part.

The fragmentary condition of this specimen does not allow of any measure-
ments of its parts.

Gen.: £GOCERAS Waagon.

EGOCERAS sp. ind. (ex aff. BIFER Quenst. ?) Pl X1V, fig. 6.

I have mentioned this poorly preserved fragment of the side of an outer whorl
as the only representative of the genus Fgoceras Waag. in the fauna of
exotic blocks Nos. 16 and 17. It is, however, not sufficient to enable me to come
to a tolerably certain conclusion about its specifio position, although it might
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perhaps be placed near &y. bifer Quenstedt (Cephalopoden, p. 83, Taf. IV, fig. 14,
Der Jura, p. 103, Taf. XIII, figs. 11-13, Ammoniten des schweebischen Jura, I,
Lias, p. 189, Taf. XXII, figs. 7-27).

The whorl is subquadrangular, with the external part well rounded. Number
of ribs small, about fifteen in the circumference of an entire volution. Ribs short,
straight and stout, elevated into obtuse knobs near the siphonal margin. Knobs
connected by low bridges, which cross the siphonal area, but not by distinctly de-
veloped external rhombi. The fragment cannot be attributed therefore to the
group of Fg. planicosta Sow.

The regular character of ribs in our fragment seems to distinguish it from full-
sized specimens of Zy. bifer as illustrated by Wright (Monograph on the Lias
Ammonitss, Palzontograph. Soc. London XXXIV, Pl. XXVI, figs. 1-4) in a
very remarkable way. But these characteristic features of the European species
are only developed in later stages of growth. Young examples possess straight,
radially directed ribs, which are connected by low, forward-curved bridges across
the siphonal part.

A specimen reminding us of the present fragment in its external features and
sculpture has been described from the lower lias of the Hierlatz as &y. bifer by
Geyer (Ueber dic liasischen Cephalopoden des Hierlatz bei Hallstatt, Abhandl,
K. K. Geol. Reichsanst. XTI, p. 260, Taf. III, figs. 18, 19). From this and from
the cqual-sized specimen of Fgoceras bifer annulosus Quenstedt (Ammoniten,
etc,, Taf. XXII, fig. 20) our specimen seems to differ only by its external ridges
being lower and by its ribs being stouter and broader.

If we take into consideration that this habit represents a mode of variation,
which is likely to be developed still more strongly in later stages of growth, the
independent position of the present form cannot well be doubted.

Fam.: 4RIETIDE v. Zittel.
Gen.: ARIETITEs Waagen.

I am in accordance with the views of Wachner, K. v. Zittel, Boese and Uhlig
in rejecting the subgenerio divisions of the genus Arietites, which have been
proposed by Hyatt (Genesis of Avietidee, Smithson. Instit., 1889) and in retaining
the name Arietites for all groups of liassic forms, which are provided with
strong radial ribs and keel furrows accompanying a distinctly developed median
kecl.
This genus is rather richly represented in the Himdlayan lias. In the follow-
ing descriptions four species have been enumerated, but their actual number is
probably larger, the defective state of preservation not permitting of specifio
determination of several examples.

Al species are closely allied to types from the lower lias of the Eastern Alps,
which are well known to us from the careful researches of Waehner.
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ARIETITES of. COBEGONENsIS (Sow.) Can. PL X1V, fig. 2 ; XV, fig. 1.

1882. goceras Coregonense Canavari, Boitraogo zur Fauna des unt. Lias von Spezin, Paleontographicn
XXIX, p. 173, Taf. XIX, figs. 12-15.

1888. Arictites Coregonensis Waohner, Beitrwge zur Konntuis dor tieferen Zonen des unt, Lixs in den
nordastl,, Alpen, V, Theil, Beitraoge zur Palwont. Oesterr. Ungarns, ete., VI, p. 311, Taf. XXI,
figa. 1-3; XXII, figs. 1-4, KXIII, figs. 1-4; XXIV, figs. 1.6,

This remarkable specics is represented by two fairly complete specimens. The
smaller example is able to make up for the deficiency of the inner volutions in the
larger one. For their comparison with the Alpine form numerous extmples from
the lower lias of Adneth, Breitenberg and Enzesfeld have been available to me,
among them some of Waehner’s type-specimens.

In the larger specimen the whorls overlap one another but very little.
The last and penultimate whorls differ considerably in the shape of their cross-
sections. At the beginning of the last volution the transverse section is broader
than high and provided with rounded sides. In the last volution the lateral parts
become flattened gradually, and the height increases more rapidly than the width.
In the penultimate whorl the greatest transverse diameter is situated in the middle
of the flanks, whereas in the last volution it is shifted gradually towards the
umbilical margin. At the same time the siphonal area is reduced in width and its
marginal shoulders are formed by the lateral keels, accompanyiog the two deep
external channels, whereas at the beginuing of the last whorl the median keel and
the accompanying channels occupy only tbe middle zone of the siphonal area.

In all these characters my specimen agrees exactly with equal-sized
examples of Arietites Coregonensis.

Throughout the entire last volution the median keel and the external furrows
or channels are well defined. Tho latter are bordered on the marginal side by
distinetly developed ridges, which become acute in the vicinity of the aperture.

The lateral parts of the last and penultimate whorls—of the inner volutions
nothing has been preserved in this specimen (Pl XIV, fig. 2)—are covered with
very numerous, radiating ribs, which arc narrower than the intercostal furrows,
strongly elevated and sharp. Only in the vicinity of the aperturc they are some-
what flattened. Their direotion is radial or slightly turned backward. Before
reaching the marginal shoulder they describe a flat curve, with its concavity turned
forward. There are about seventy ribs counted within the circumference of the
last volution, corresponding toa diameter of 125 mm. The same number is given
by Waehner for the last volution of an Alpine specimen of equal size (PL XXII,
fig. 1, p. 317).

A satisfactory idea of the shape and sculpture of the inner volutions of the
Himélayan form may be gathered from my smaller specimen (Pl XV, fig. 1),
which is probably entirely chambered.

In its transverse section this specimen reocalls very stronmgly the variewy

illustrated by Wachner on Pl XXIV, fig. 6. It is comparatively high-mouthed,
N
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and provided with a strongly compressed, nearly rectangular cross-section. Both
the lateral parts and external area are remarkably flattened. Considering its small
dimensions, the keel and the lateral channels are developed very strongly. Second-
ary keels bordering the marginal sides of the channels are distinctly defined.

The number of ribs is very large. Not less than 64 ribs are counted within
the circumference of the last volution, corresponding to a diameter of 67 mm. In
the penultimate whorl of the specimen illustrated by Waelner on P1. XXII, fig. 1,
59 ribs have been counted within a circumference corresponding to the same dia-
meter. The ribs are straight, exactly radial, very slender, and slightly elevated
near the magginal shoulder where they become obliterated very rapidly. The exter-
nal area having been partly injured by weathering in my specimen, T cannot say
whether or not they do meet the marginal ridges in a forward-bent curve.

Dimensions.
PL XIV, fig. 2. PLXY, fig. 1.
Dismeter of the shell .o L15 mme . . 69 mm
v n o ambilicas R
Height 2, . . 186,
Thiokness }“”""P‘“““ T 2
Iheighe | Jat the beginning of the last vohution . 378+ - -

Sutures.—Not known in detail.

Remarks.—My specimens agree so closely with Arielites Coregonensis from the
zone of Schlotheimia marmorea in the Alpine lower lias, as illustrated by
Waehner, that I do not hesitate to unite them with that characteristic specics as ¢f.

As this identification is of special importance for a correlation of the Himdl-
ayan lias with the decper stage of the lower lias in Europe, I shall pass in review
such species of Arietites characteristio of the higher stage of the Alpine lower lias
as might put in a claim for a eloser comparison. In this respect our examina-
tion can be restricted to the group of forms which have been included in the genus
Vermiceras by Hyatt, and in the subdivision C, by A.v. Sutnerin his systematic
table of Arietide as published by Boese (Zeitschr. Deutsch. Geol. Ges. XLVT,
1894, p. 721). In this subdivision the groups of 4. tardecrescens v. Hauer and of
A. Conybear; d'Orb. must he taken into consideration, but all species belonging to
these groups and characteristic of the higher stage of the lower lias are provided
with ribs which are turned forward, even in the inner volutions. Tbhis character
distinguishes our specimens at once from 4. bavaricus Boese (1. c. p. 725, Taf.
LVI, figs. 1, 2) or from 4. Rothpletzi Boese (L c. p. 730, Taf. LVI, figs. 5, 6),
which otherwisc show a considerable resemblance in the external shape and in the
number of ribs.

ARIETITES nOV. Sp. ind. ex aff. CoREGONENsIS Sow. Pl X, fig. 6.

This fragment of an outer whorl must be separated from Arietites Coregonensis
on account of its very low and broad cross-section. A height of 20 mm. corre-
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sponds to a transverse diameter of 28 mm, In its outlines the transverse section
reserables that of the last volution in large examples of Arietites Coregonensis.
The greatest transverse diameter ocoincides with the umbilical margin, which is
distinctly defined. From this place the lateral parts converge in flat curves
towards the external part, which is remarkably narrow and occupied entirely by
the very strongly developed keels and channels, The median keel and the two
secondary marginal ridges are of equal height and rounded above, not acute.

The soulpture agrees with the or tation in 4. Coreg is. The ribs
become obliterated very rapidly in the vicinity of the marginal ridges, where they
are curved forward very slightly.

The deficient state of this fragment renders an exact determination impossible,
but the character of ribs and the shape of the cross-section point to a species closely
related to 4. Coregonensis. The great thickness of the whorls and the strong
development of keels and channels might perhaps suggest a comparison with the
group of 4. Bucklandi Sow., but an affinity with that group is excluded by the
different shape of the cross-section and by the absence of marginal swelling of
the ribs.

ARIETITES HIMALAYANTS nov. sp. Pl XIV, fig. 4.

This fragment of the outer whorl and of a small part of the preceding volution
belongs to a species which, in the general shape of its-dise, is related to Arictites
Boesei Uhlig, whereas in its sculpture it exhibits a close affinity to 4. Conybeari
Sow. and to 4. Cordieri Can.

As bas been stated by Waehner in his excellent description of _rietites
Cordieri (Beitraege zur Kenntnis der tieferen Zonmen des unteren Lias in den
nordeestl. Alpen VI, Theil, Beitr. z. Paleont. Oesterr. Ung. ete.,, VIII, p. 250, Taf.
XVII, figs. 1-4 ; XVIII, figs. 1-6), our knowledge of the British species 4. Conybears
is restricted to Wright's description and illustration of a single specimen of very
large size (Monograph of the Lias Ammonites 1 Pt. Paleontogr. Soc., Lundon,
XXXII, 1878, P 1II, figs. 1-3), rendering a comparison with moderately sized
types very diffcult, Nevertheless it is obvious from Wright's illustration that our
Him4layan specimen agrees with 4. Comybears, exactly in such features as are
characters of distinction between the British species and its Alpine representative
A. Cordier;. The ribs, which originate in the umbilical suture, run
across the umbilical wall and the lower portion of the flanks. obliquely backward,
and turn gradually into a radial direction in the marginal region of the lateral
parts, Here they swell into knob-shaped clevations, which arc not, however,
actual tubercles, and terminate abruptly in front of the marginal ridges. The
extremities only of these stout ribs are turned forwaid slightly in uniting with
the marginal ridge.

A specimen of Arietites longidomns Quenstedt (A iten des sch

N2
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Jura I, Lias, Taf. VI, fig. 1) in the collections of our University’s Paleontological
Museum shows exactly the same type of sculpture as my Himilayan example. In
both of them the ribs terminate stifly opposite the marginal ridges, and their
extremities are not protruded along the latter for any considerable distance.

The external sculpture is very strongly marked. The marginal ridges are
well defined, the chanuels deeply. excavated. The median keel is high and ele-
vated considerably above the marginal ridges.

My specimen differs both from Arietites Conybeari and 4. Cordieri in the
shape of its transverse section, which is slender and strongly compressed, In the
last volution a width of 19 mm. corresponds to a height of 22 mm. But a charac-
ter still more remarkable is the compressed shape of the penultimate volution, in
which the corresponding measurements are 9 and 12 mm. In order to find similar
proportions, we are obliged to look to the group of Arietites romanicus Ublig.
In this group itis especially 4. Boesei Uhlig (Ucher eine unterliasische Fauna
aus der Bukowina, Abhandl. d. med. naturw. Vereins Lotos, II, p- 29, Taf. I, fig.
6) which resembles our species in the shape of the high and oval c¢ross-section.
But any closer affinity with the group of 4. romanicus is excluded by the
difference in their sculpture. In 4. Boessi the ribs are directed forward from
their very origin at the umbilical suture, whereas they are turned backward
strongly in the umbilical region of my Him4layan form.

Taking into consideration the remarkable cross-section of the present species,
which is combined with a sculptura characteristic of the group of 4. Conybeari, its
independent position cannot well be doubted. On the strength of this fact I have
ventured to introduce a new specific name for a fragment, which otherwise should
not have becn chosen for a type-specimen.

Several fragments of inner volutions are referable with some probability to
this new species.

Di ions.~Not

Sutures—Not known.

bl

ARIETITES 1n0v. sp. ind. ex aff. RoTIFORMIS Sow. Pl X1V, fig. 3.

A small fragment of an outer whorl, consisting of four air-chambers, shows a
great resemblance in its shape and sculpture to the group of Arictites rotiformis
Sow., which, according to Waebner, is represented very richly in the lower lias of
the north-castern Alps.

As there is only a single, small fragment available for examination, nothing
definite can be said about ‘the involution of the complete shell. But, to judge by
the proportions of the cross-section and by the curvature of the outlines, it seems
to have been a type with very low, slowly inoreasing volutions and with a wide
umbilicus, comparable, perhaps, to Waehner's type-specimen of 4. rotiformis var.
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rotator Reynés, illustrated in PL II, fig. 1, of his beautiful monograph .of the
Alpine Ammonites of the deeper zones of the lower lias (Part VII, Beitr. zur
Palwont. u. Geol. Oesterr. Ungarns, cte., 1X, 1895).

The trapsverse section is of trapezoidal shape, with flattened lateral and
extorral parts. The greatest transverse diametor corresp ds to the siphonal
margin. The whorl is thicker than high, if the measurement is taken along the
stout marginal tutercles. [n my specimen a height of 19 mm. correspouds to a
width of 21 mm. taking the distance between two opposite marginal tubercles as
transverse diameter.

Keelsand channels are well defined. The median keel surpasses the marginal
ridges in height.

Six stout transverse ribs are counted in my fragment. Their direction is
radial, with the exception of the umbilical wall where they are slightly turned
backward. They are elevated into strong tubercles along the external wmargin.
A second elevation on a considerably smaller scale is noticed in the lower third of
the lateral parts, The marginal elevations protrade more strongly than in
any of the equal-sized specimens of 4. rotiformis, as illustrated by Waehner.
They are even more stout and massive than in the example illustrated by F.v.
Ilauer (Cephalopoden aus dem Lias der nordcestlichen Alpen, Denkschr. Kais.
Akad. d. Wiss. XI, 1°56, Taf. I, fig. 1). The stout tubercles terminate abruptly
in front of the marginal ridges.

Sutures.—The sutural line has beea excellently preserved. It differs from
the sutural line of the typical Arictites rotiformis by its short siphonal lobe, by
the dimeroidic character of the siphonal saddle and by the general height of the
saddles,

In all the typical shapes of A. rotiformis the siphonal lobe extends beyoad
tho principal latera! by about one-third, whereas in my specimen the two lobes
are of equal depth. In this character as well as in the dimeroidic division of
the siphonal saddle my Himélayan form appears to be nearly allied to 4. Deffneri
Oppel (Paleont. Mittheil. aus dem Museum d. bayr. Staates, I, p. 131, Taf. X,

. fig. 1). Their sutural lines agree, indoed, very closely and differ only in some
subordinate details, especially in the more equal dimensions of the two secondary
saddles, into which the siphonal saddle of the Him4layan species is divided by the
secondary median lobe.

Taking into ideration the close ag ent of the sutural lines, I should
not besitate in referring owr Hiwdlayan form to 4. Deffreri as ¢f., had not the
differences in the sculpture and shape of the cross-section peremptorily required
its isolation. 4. Deffneriis a high-mouthed species with a rectangular cross-section
and more numerous ribs, anl is therefore in this respect allied to our species less
closely tban A. rotiformis.

The Himalayan species described here seems to rcpresent a very interesting
type of drietites, combining the external characters of 4. rotiformis with the sutural
line of 4. Deffners.
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CONCLUSIONS.
The fauna of exotic blocks 16 and 17 consists of the following forms—all
of them Cephalopoda :—

Dibranchiata.

1. Atractites sp. tnd.

Ammonoidea.
2. Phylloceras Montgomeryi nov. sp.
8. Sclaters nov. sp.
4. ” nov. sp. aff. Sclateri.
3. » Horsefieldii nov. sp.
[, Caldwellii nov. sp.
. sp. ind. aff. Diencri Rosenbg.
8 ., (Schistophylloceras) mongolicum nov. sp.
9. Rhacophyllites cf. gigas Fucini.
10. ” schofariformis nov. sp.

11. Euphyllites sp. ind. (7)

12. Analytoceras sp. ind. aff. articulato Sow.

18. Ectocentrites sp. ind. (aff. altiformis Bon.?)
14, Pleuracanthites sp. ind. aff. biformis Sow.

15. Oxynotic 3p. ind. aff. G ks Sow.

16. Scklotheimia sp. ind. cx aff. trapezoidalis Can.
17. » sp. tud.

18. » sp. ¢nd. aff. marmorea Opp.

19. Aegoceras sp. ind, (ez aff. bifer Quenst. ?)

20. Arietites ¢f. Coregonensis (Sow.) Can.

2l ” nov. 8p, ex aff. Coregonensis Sow.
22.  ,,  kimalayanns nov. sp.
28. » nov. 8p. ind. ex aff. rotiformis Sow.

Among the ammonites the genus Phylloceras predominates both in the number
of species and individuals. It is interesting to compare the distribution of genera
among the number of fossils which have been actually collected by A. v. Krafft.
His collections from exotic blocks 16 and 17 contain altogether 87 specimens
of ammonites which permit of a generic determination. Among them
Phylloceras is represented by 51, Rkacophyllites by 2, Arietites by 20,
Schlotheimia by 8, and the rest of the genera each by one single individual only.
This enormous predominance of Phylloceras imparts to our Himélayan fauna a
decidedly Alpine aspect, and distinguishes it at a single glance from all liassic
faun® of middle-European habit.

The Alpine type of this liassic fauna shows itself immediately and indubit-
ably, not only in the preponderance of Phylloceras, but also in the close affinities
of the majority of Himélayan species with Alpine forms. There is not one single
species in this fauna which bears a distinct local character. Of the striking
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peculiarities which distinguish the triassic cephalopod faun@® of. the main region
of the Him4layas from the homotaxial faunx of the Mediterranean reglon,
nothing is seen in the present fauna. No palzontologist would be a.lstomshed
if it had been found in Sioily or in Greece instead of on the Tibetan frontier.

Among species indicating very close specific relationships with European
forms the following may be mentioned :—

Phyli M yi—Ph. Herb.
Plylloceras Sclateri—Ph. Lipoldi Hau.
Phyll: Mongols Ph. U Herb.

Rhacophyllites cf. gigas Fucini.

Analytoceras sp. ind. of. articulato Sow.
Plewracantlites sp. ind. aff. biformis Sow.
Sellotheimia sp. ind. aff. marmorea Opp.

Arietites cf. Coregonensis (Sow.) Can,

A. Boese: Uhl

A. Congybeari Sow.

A. rotiformis Sow.
A. Deffners. Opp.

Arietites limalayanus— {
Arietites nov. sp. aff. 7'0@'/01'7":'3—{

This list would probably have been still larger, if the Phylioceratide of
the deeper zones of the Alpine lower lias had been submitted to an examination
as detailed and careful as the representatives of other families of Ammonoidea.
But, unfortunately, a large number of Alpine types of Phylloceras of lower liassic
age are asyet but very imperfectly known,

Particularly striking is the fact thatthe genera Analytoceras, Pleuracanthites
and probably even Buphyllites and Eetocentrites, which are kable as connect-
ing links between the families of Lytoceratide, Phylloceratide and Psiloceratide,
are also represented in this fauna, although they are of very rare occurrence.

That the fauoa of exotic blocks 16 and 17 bears the stamp of lower liassic
age, as has been noticed by A. v. Krafft, is shown by the association of genera as
well as by the affinities of its species to European omes. But the faunal guides
are yet sufficient for a more exact determination of the age.

The specific similarities of the majority of species point to a correlation with
the lower stage of the lower lias. I need only emphasize the prescnce of Arietites
¢f. Coregonensis Sow., of a second species of Arielites, combining characters of
A. rotiformis and A. Deffneri, of a specics of Phylloceras belonging to the group
of Ph. (Schistophylloceras) Uermasense Herb., of the genera dnalytoceras and
Pleuracanthites, and the rich occurrence of Schlotheimia, which is represented by
at least three species, one of them nearly allied to Schl. marmorea Opp.

The relationship to the faune of the deeper zones of the lower lias is, as
can be easily seen, most clearly marked. On the other hand we cannot exclude
peremptorily the possibility of the presence of faunistic elements, which might
belong to the higher stage of the lower lias. As such clements, indicating perhaps
a relationship with the fauna of the upper division of the lower lias, Ozynoticeras
sp. ind. ex. aff Greenoughi Sow. and Arictites himalayanus might he taken into
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consideration. The latter, although recalling 4. Conybewri in its sculpture,
approaches in its general shape very closely to Ar. Boesei Uhl, which belongs to. a
group of this genus characteristic of the higher stage of the lowerjlias.

No great importance should be attributed to the representatives of the genus
Phylloceras, which do not kecp narrow stratigraphical horizons as strictly as
might be wished for a more exact corrvelation, It is, however, noteworthy, that
the group of Phylloceras Partschi Stur, which in the higher stage of the Alpine
lias is invariably the most conspicuous for its frequency, is not represented in the
Himélayan lias.

The limited occurrence and small thickness of the liassic strata in the region
of exotic blocks in Malla Johar is no argument against the possibility of finding
both the deeper and higher stages of the lower lias represented within them. I
necd only refer the reader to the liassic deposits of Transsylvania, as described by
Herbich, which, although being only 3 m. in thickness and very little extended,
have yielded numerous ammonites of the deeper and higher stages of the lower
lias.

If we summarize the above observations, we come to the conclusion that
the fauna of cxotic blocks 16 and 17 is to be regarded as homotaxial with the
lower stage of the lower lias, whereas the presence of equivalents of the higher
stage has as yet not been ascertained.

V. FOSSILS FROM EXOTIC BLOCKS NOS. 6 AND 7 (MALLA KIOGARH).

Among four small exotic blocks occurring within the upper flysch of Malla
Johar near Malla Kiogarh encamping-ground,—marked E.B. 4, 5, 6, 7, on the
map accompanying A. v. Kralft's memoir—Dblocks 6 and 7 yielded a small number
of ill-preserved specimens of Phylloceras, Egoceras, Arietites and Belemnites.
None of them is sufficiently complete to permit a specific determination.

PHEYLLOCERAS sp. ind. of. ScLATERI Dien. PL XVI, fig. 4.

This chambered fragment belongs to all appearance to a species very closely
allied to or identical with Phylloceras Sclateri, with which it agrees in its shape and
involution. In q of the injuries which the surface of the oast has
suffered from weathering, the sutures appear somewhat deformed.

Several fragments arc also referable with some probability tolthis species, but
their bad state of preservation does not permit of a safe identification.

PHYLLOCERAS sp. ind. aff. MoNTGOMERYI Dien.

An imperfectly preserved cast, measuring 58 mm. in diameter, possessing
already the commencement of the body-chamber, is comparable by its shape to
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Phylloceras Montgomeryi Dien. The sulures are but imperfectly known' to me.
The specimen is not suitable for illustration.

EcocEras sp. ind.  Pl. XVI, fig. 5.

This is a form (unfortunately only a small fragment of a chambered whorl)
which is comparable to Zgoceras bifer Quenst. in reference to its general shape.
But the marginal swellings of the stout, transverse ribs are but faintly developed,
and no external bridges connecting them bave been noticed. The sutural line,
which has been partly preserved, agrees in general with that of A. bifer, as illus-
trated by Quenstedt in Pl 22, fig. 11 of his *“ Ammoniten des schwzbischen Jura '
I, Th. (Lias). The arrangement of the sutural line is asymmetrical, the siphonal
lobe with its short median prominence being shifted to the right of the median
plane of the shell.

ARIETITES sp. ind. ex aff. A. GruNowr v. Hauer. PL XVI, fig. 3.

‘The present specimen, which seems to possess the body-chamber, consists of a
fairly well-preserved outer volution. The inner whorls have been completeiy
destroyed. It shows a olose resemblance to Arictites Grunowi v. Hauer (Cepha-
lopoden aus dem Lias der nordcestlichen Alpen, Denkschr, Kais. Akad. d. Wis-
sensch, XI, p. 27, Taf. VIII, figs. 4-6), being distinguished by a very broad trans-
versely elliptical cross-section, and by a low keel, accompanied by shallow and ill-
defined channels. The lateral parts are strongly curved and covered with numerous
and stout transverse ribs, which are bent forward distinctly in the marginal region
end in the external part. Their direction is not exactly radial but slightly turned

backward, especially so in the umbilical region. dary ridges panying
the siphonal channels are entirely absent.
The specimen is provided with a very broad umbilicus.
Dimensions.
Dismeter of thoshell . . P 76 mm.
w  » » umbiliws . . “ o,
Height 3 : 8,
T e JOf the last volution n

Sutures.—Not known,

Remarks.—The new description and illustrations of F. v. Hauer's species,
which have been given by Waehner (Beitraege zur Kenntnis den tieferen Zonen
des unteren Lias, etc., Beitr. zur Palaont. Oesterr. Ungaras, etc., VI, p. 320, Taf.
XXV, figs. 2, 8), enable me to draw a closer comparison between Arietites Grumowi
and the present specimen. The latter is distinguished from 4. Grunowi, to which
it is certainly olosely related, by comparatively lower whorls, by a wider umbilious
and by the more distinct concavity in the direction of the transverse ribs along the
siphonal margin, The strength and direction of the ribs on the lateral parts is the

o
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same in both species, but on the external part the ribs 1un much further towards
the anterior margin than is the case in 4. G'runowi.

BELEMNITES sp. ind.

Several fragments of Belemnites are only sufficient to determine the genus.
The rostra are very slender, of an elongated conical shape, recalling the
liassic Belemnites acuarius Schloth. In one of the rostra a deep apical furrow has

been noticed.
Ventral or dorso-lateral furrows are not known in any of my specimens,

CONCLUSIONS.

There can be no doubt that the small fauna of exotic blocks Nos. 6 and 7
is of lower liassic age. It is probably homotaxial with the fauna of blocks 16
and 17, although this homotaxis cannot be proved by the presence of identical
species, on account of the fragmentary condition of my materials.

SUMMARY.

The discovery of the exotic blocks in Malla Jobar by the Himélayan expedi-
tion in 1892, in which C. L. Griesbach, C. 8. Middlemiss and myself took part, has
acquainted us with a region, in which permian and triassic strata show a develop-
ment differing from that of the corresponding beds observed in the normal sections
of the Himélayas. A.v. Krafft’s exploration of the Kiogarh range has not only
corroborated the facts stated by the Diener expedition, but has filled up two
important gaps in the series of the exotic region by the discovery of blocks of lower

triassic and liassic age.
His careful examination of the entire territory of Malla Johar enabled A. v.

Krafft {o draw a closer comparison between the Tibetan series of beds as exposed
in the exotic blocks and the normal Himdélayan series. This comparison leads to
tbe conclusion that each single subdivision of the Tibetan series known so far
from the permian up to the lias differs from the corresponding Himélayan division.

In the mesozoic rocks the lithological difference is most strongly marked in
the triassic horizons from the beds with Flemingites Rohilla to the top of the carnic
stage and in the lias.

In the main region of the Central Himdlayas the triassic beds underlying the
great mass of the Dachsteinkalk are represented by grey or black limestones and
shales, whereas in the Tibetan series they consist of red limestones exhibiting a
striking resemblance to the Hallstatt limestones of the Eastern Alps. A. v.
Krafft is fully justified in correlating the triassic facies of the Tibetan series,
only- excepting the moric (juvavic) stage, with the Hallstatt facies. . The
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lithological resemblance of block No. 2 with the carnic Halstatt limestone of
the Roethelstein near Aussee is, indeed, so great, that it is no easy matter to distin-
guish fossils from these two localities without a closer inspection.

In the noric (juvavic) and rheetic stages the difference hetween the Tibetan
and Himélayan series becomes less remarkable. During these stages great masses
of grey, dolomitic limestones, very poor in fossils, have been deposited in both
areas. ‘ Nevertheless there is no complete lithological identity between the two,
the Tibetan grey limestone being massive throughout, while the Himélayan
Dachsteinkalk is well bedded.”

The sharpest contrast between the two series shows itself in the liassic periods.
In the mair region of the Himdlayas (Spiti) the rheetic, liassic and oolitic beds
are of uniform lithological character, consisting of dolomitic, thin-bedded, black
or grey limestones. The red liassic limestones of blocks 6, 7, 16, 17 are develop-
ed in the facies of Adneth, and agree lithologically most closely with rocks com-
posing the liassic crags of the Eastern Carpathians in Transsylvania and at
Valesacca (Bukowina).

The faunze of the exotic blocks of lower triassic and of Muschelkalk age have
very small affinities to Alpine faunze, but are connected very intimately with those
of the corresponding divisions in the main region of the Him4layas, although the
lithological differences are important. But the carnic fauna of the Tibetan series
exhibits remarkable peculiarities pointing in another direction.

As has been remarked by E. v. Mojsisovics, the preponderance of Ammonea
trachyostraca (Ceratitoidea and Tropitoidea) with the simultaneous diminution
of leiostraca (especially Arcestoidea) is one of the most striking peculiarities of
the upper-triassic cephalopod faunse of the Indian province. This proportion of
the two divisions of triassic Admmonoidea is reversed in the carnic fauna of
exotic block No. 2. In the Tibetan series the genera drcestes and Cladiscites,
which are of comparatively rare occurrence in the Himdilayan series, appear
suddenly in large numbers, imparting to this exotic fauna its special type. With
this preponderance of Arcestoidea, especially of Cladiscitide, is united another
feature of distinction from the Him4layan series, and this is the very large percent-
age of species allied to European forms. Referring the reader to the results of
my examination of the faunw of exotic blocks 2 and 5, I need not explain
further that those faunee bear a peculiar character which distinguishes them from
the homotaxial fauna of the main region of the Himélayas, but points to a very
close affinity with the faunz of the zones of T'rachyceras Aonoides and Tropites
subbullatus in the Eastern Alps.

The agreement of the fauna of blocks 16 and 17 with that of the deeper
stage of the Alpine lower lias is perhaps still more striking. If no other mesozoic
faunee in the Himdlayas were known, our knowledge of this liassie fauna would not
justify the establishment of an Indian zoogeographical province. The contrast be-
tween the Mediterranean and Indian triassic fauns in the Himélayan region is nearly
obliterated in the Tibctan region of exotic blocks during the liassic period. The
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difference between the liassic faunse of Wurtemberg or England and the Alps is,
indeed, more conspicuous than that between the Mediterranean and Tibetan fauna
of the lower lias. . The affinities of the latter are extraordinarily close, nota single
species in the fauna of blocks 16 and 17 bearing a distinet local character,

‘There can hardly be a doubt that to the north of the main region of the
Himilayas there extended from the Eastern basin of the Tethys to the Mediterra-
nean area a zone, in which sediments of a nearly uniform lithological character
were deposited during carnic and liassic times, and where the area was inhabited by a
fauna with insignificant local peculiarities and barely influenced by the independent
development which is noticed in the mesozoic faunse of the Indian triassic
province.

A. v. Krafft and Suess agree in assuming that the Tibetan facies could not be
in situ below the roegion of exotic blocks in Malla Johar, but must have been carried
there from a territory lying much further to the north. This hypothesis is able to
explain the rapid change of facies between the Tibetan and Himdlayan series, but
it does not explain the striking lithological and faunistic agreement which exists
between the carnic and liassic sediments of the Tibetan series, on the one hand, and
of the homotaxial beds in the Mediterranean region, on the other. It is the estab-
lishment of this agreement which I consider to be the most important result of my
examination of A.v. Krafft’s Himdlayan collections. "
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PLATE X.

Fig. la, 5, ¢ GRrYPOCER1S SUESSITPORVE. Dien.

» 2a,b¢ Cravrscites of, Gorglx Dien.

Tnner nucleus of a large specimen.
» Sa.b Taorrtes sp. ind. aff. Acutaxevry v. Mojs.
These three specimens from the exotic block No. 2.

5 da b ANALYTOCERAS sp. ind. aff. ARTicULATO Suw.

» B, OxyxoT:CERAS 6p. ind. ex. aff, GreENoUGHI Sow.

» Oa, b ¢ AnieiTes sp. ind. ex. aff. CorecoNENSIS Sow.

These three specimens from the exotic blocks 16 and 17.
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PLATE XI.

RuacornviLrres cf. Giaas Fucini.
Puyrvooenss (ScursToPUYLLOCERAS) MoNGOLICUM Dieo.
} Puyrroceras MoxTeoMERY! Dien.
Siphonal lobe and saddle of the large specimen illustrated on P1. XIII,
fig. 1.

}Scnwruu.\m sp. ind.

All specimens from the exotic blocks 16 and 17.
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PLATE XII.

Fig. 1 PryLLOCERAS (SCHISTOPHYLLOCERAS) MONGOLICUM Dien.
» 2a, 0 Puyrroceras Scratert Dien.

» Sa,0 Puyrroceras Horseristni Dien.

v Ay he RuacoPuyLLITES SCHOFARIPORMIS Dien.

» 3 Pryriockras sp. ind. ex aff. DiExErT Rosenbg.

All specimens from the exotic blocks 16 and 17.
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Phot. u. Druck v. Max Jaffé, Wien.



PLATE XIIL

Puyrroceras Montaougry1 Dien.

Fig. 1a, 4, ¢, d
Puviiocerss sp. ind. aff. Scrarerr Dien.

24,6

» 2

» 3 Puyrroceras Scratert Dien.

n 4a,b Puyrrockras CatpwerLit Dien,

All specimens from the exotie blocks 16 and 17.
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Phot. u. Druck v. Max Jaffé, Wien.



Fig. 1a, )

2,0
3a, 4
44,6
5a, b

Ga, )

PLATE XIV.

ATRACTITES ¢p. ind.

Agierites cf. Conaoxensis (Sow.) Can.
ARIETITES DoV &p. ex. aff. RoTiroruis Sow.
ARIETITES HIMALAYANUS Dien.
SonLoTHRIMIA §p. ind. aff. MaRMOREL Opp.
Zcoceras sp. ind. (ex. aff. BIFER Quenst).

All specimens from the exotic blocks 16 and 17,
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Phot, u. Druck v. Max Jaffé, Wien.



Tig. 1a, 3, ¢

2a, b
3a, b
40, b
ba, b

PLATE XV.

Agienites cf. CoreGoNexsis (Sow.) Can.

Scurotiena sp. ind, ex aff, Trarrzorpars (Sow.) Can.
PreEvRacANTHITES €p. ind. aff. Biroruis Sow.
ScuLOTHEIMIA sp. ind.

EurHyLurss sp. ind, (2).

All specimens from the exotic blocks 16 and 17.



Exotic blocks of Malla Johar,

Geol. Surv, of India, PL XV,

Phot, u. Druck v. Max Jaffé, Wien.
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