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THE JURASSIC AND CRETACEOUS
AMMONITES AND BELEMNITES OF THE
ATTOCK DISTRICT.

BY

L. F. SPATH, D.Sc., F.G.8.

l

(With Plates I-VI.)

INTRODUCTION.

THE ammonites and belemnites described in this paper come from a number
of localities in the Attock district, in the extreme north-west of the Punjab,
on the horders of the North-West Frontier Province. They were sent to me-
marked partly ‘Basal Giumal beds’ (the Jurassic and Spiti shales species),
partly ‘ Upper Giumal beds’ (the Albian forms and some indeterminable belem-
nites). These cephalopods were accompanied by a number of brachiopods, also
pelecypods and gastropods, which are being described by Miss H. M. Muir-Wood
and by Mr. L. R. Cox respectively. The fauna has already been referred to
in my Revision of the Jurassic Cephalopoda of Kachh, but the publication, in
the meantime, of other works, especially on Upper Jurassic successions, makes
it desirable to discuss the stratigraphical results afresh and in more detail in a
final chapter. : :

1 have to record my grateful acknowledgments to the past and present
Directors of the Geological Survey of India in Caleutta (Sir Edwin Pascoe and
Dr. L. L. Fermor) for entrusting me with the description of these interesting
forms ; also to the Keeper of the Geology Department of the British Museum
(Naturﬁl History), Dr. W. D. Lang, for _giving me all facilities in connexion with
the study of the collections. I should like similarly to acknowledge the help
I am continually receiving from colleagues all over the world by consignments
of new material, literature or information, even if it may not seem to be directly
concerned with the area here discussed.

The measurements of ammonites are given in the usual order:—(1) diameter
in millimetres, (2) whorl-height, (8) whorl-thickness, (4) width of umbilicus in
percentages of the diameter. The localities are referred to under numbers 1-12
in the specific descriptions to avoid lengthy repetitions, but they are given in
full in Chapter III. Since a number of the species here recorded have been
described from Kachh, the synonymies are also generally condensed. A full list
of literature on the subject is given in the last part of my Revision of the Jurassic
Cephalopoda of Kachh.

: B2



2 AMMONITER AND BELEMNMNITES FROM THE ATTOCK DISTRICT.
SPECIFIC DESCRIPTIONS.

A, Order AMMONOIDEA.

a. Family : STEPHANOCERATIDAE, Neumayr emend.

Sub-family : MAYAITINAE Spath.
Genus : FpimavarTes, Spath, 1928,

1. EPiMAYAITES POLYPHEMUs (Waagen).

(Plate III,Iﬁgs. 2a, b.)

1875. Stephanoceras polyphemus, Waagen. Jurassic Fauna of Kutch, I, Cephalopoda,
Pal. Ind., Ser. IX, No. 4, p. 116 ; P1. XXIX, fig. 2 only.
1894, Macrocephalites polyphemus (Waagen). Tornquist, Uber Macrocephaliten im Ter-
rain-h-chailles, 4bk. Schweiz. Pal. Ges., Vol. XXI, pp. 14, 18, 95.
1894. Macrocephalites polyphemus (Waagen). Pompeckj, Uber Ammonoideen mit * apo-
maler Wohnkammer . Jahresh. Ver. vaterl. Nat. K. Stuttgart, Vol. 50, p. 254.
1895, Stephanoceras polyphemus (Waagen). Neetling, Fauna of the Kellaways of Mazar
Drik, Pal. Ind., Ser. XVI, Vol. I, Pt. 1, p. 14; PL XII oaly.
1910. Macrocephalites polyphemus (Waagen). Lemoine, Paléontologie de Madagascar.
VIII. Ammonites d’Analalava. Ann. Fal,, Vol. V, fasc. 4, p. 80.
1924. Mayaites polyphemus (Waagen). Spath. On the Blake Collection of Ammonites from
Kachh, India, Pal. Ind., N. 8., Vol. 1X, Mem. No. 1, p, 2.
1924, * Stephanoceras* polyphemus, Waagen. Buckman. Type Ammonites, Vol. V, p. 46,
1928. Epimayaites polyphemus (Waagen). Spath, Revision of the Jurassic Cephalopod
Fauna of Kachh (Cuteh), Pal. Ind., N. 8., Vol. IX, Mem. No, 2, Pt. I, p. 233.
The fragmentary example here figured was at first taken to be merely a
variety of the common Mayaites maya (J. de C. Bowerby)!, or one of the pass-
age-forms to more coarsely-ribbed species like M. jumarensis, Spath?, previously
recorded. It differs from~ M. maye in having the primary ribs less closely
spaced, there being 33 secondary ribs to eight primaries, v.e,, about four outer ribs
to each umbilical costa, as against only three in Sowerby’s species. In the
more finely-ribbed variety which I previously® figured as M. cf. maya but
which may be considered a transition %o the (typically more compressed) M.
smeet, Spath?, the secondary ribs may increase to four for each primary, but
the latter as well as the former are, then, much more closely spaced. On the
other hand, in M. jumarensis and especially in M. subkobyi® with similarly
distant primaries, the outer ribs are much coarser.

1fn Sykes, A Notice respecting some Fossila collected in Kuich, ete., Trans. Geol. Soe., Ser, 2, Vol, ¥, p. 71y,
Pl. LXI, fg. 8.

Z Loe. ¢if., p. 228 ; Pl. XLII), fign. la, b, (1928).

s Spath, loe, cit., Pl. XXXIX, fig. 5, (1928).

s Ibid., p. 230; Pl. XLV, fig. 7.

8 Ibid., p. 229; PL XLV, fig. L.



AMMONITES AND BELEMNITES FROM THE ATTOCK DISTRICT. 3

1f the distant spacing of the umbilical ribs in the present form be constant,
then the inner whorls would differ considerably from those of M. maya. There
is a portion of the large next outer whorl preserved, not shown in the figure,
but while indicating that the example was septate even then and therefore of
considerable size, it is too corroded to help in specific identification.

Bpimayaites polyphemus (Waagen emend. Neetling), as interpreted by the
writer, seems to have longer primary ribs than the example here described,
but the umbilical margin iz damaged and the obtuseness of the ribs conspicuous
in the illustration (Plate III, fig. 2a) is also probably due to wear. The rib-
curve is the same in the two forms, slightly more sigmoidal than in M. maya
and projected near the venter, but the suture-line is too incompletely exposed
to show the characteristic curve of the present species. The dimensions of
the Attock example were approximately :—103 —48 -—40 ——19, as against
238 ——50 —45 -—15 in the lectotype of E. polyphemus, but the sizes are rather
different.

E. azonoides, Spathl, is also very similar to the present form at a com-
parable size and 1 bave previously mentioned that the inner whorls of this species,
ag of the allied E. batavo-indicus (G. Béhm)? from the Sula Islands, may not
be readily distinguishable.

Horizon.—Argovian (Upper Oxfordian), probably about tramsversarius zone.
Locality.—1 (near Burjianwala Laman), No. K. 23-698. ‘

s

9. Epmavarres aff. LEMoINI, Spath.

(Plate III, figs. la, b.)

1928, Epimayaites lemowni, Spath. Loc. cit. (Kachh Revision), Pt. ITI, p. 234 ; Pl. XXVI,
fig. 4; PI. XXX]V, fig. 1. (See there for synonymy.) '

This form is represented by a septate fragment which, however, is even
less favourably preserved than that last described. It shows fine secondary
ribbing, slightly projected, as in the holotype of the present species, and a some-
what compressed whorl-section, with the ventral area tending to become narrow.
The number of secondary ribs to each primary is about six to seven, which
character alone excludes comparison with any species of Mayaites, even such
finely-ribbed forms as M. smeei, already mentioned, having only three or at
most four.

The suture-line is not distinctly visible and there is no trace of the inner
whorls, The dimensions, apparently, were as follows :—150 ——50 —46 —°17,
In the holotype the thicknessis only 38 per cent. but it is crushed and partly
corroded and in a paratype, in any case, it amounted to 46 per cent. E. azo-
novdes, mentioned above, is more inflated, but has coarser ribbing.

1 Loe. cit, p. 236; PL XLVIL fig. 2; PL XLVIL fig. 4, (1928,

® Beitrige zur Geologie von Niederlindizch-Indien, I, Die Biidkisten der Sula Inseln Talisbu und Mangoli, Pt. 2,
Der Fundpunkt am oberen Lagoi auf Talishu, Paleontogr.,, Suppl, IV, I, 2, p, 87; PL. XVIII, figs. 1.2: PL XIX,
figs, 1-2, 1907. '



4 AMMONITES AND BELEMXNITES FROM THE ATTOCK DISTRICT,

E. excentricus, Spathl. shows general resemblance but has lost the primary
ribs at a corresponding size; E. sublemoini, Spath? based on one of G. Bbhm's
examples of his E. pelmarus similarly tends to weaken its inmer ribs.

Horizon.—Axgovian (Upper Oxfordian), probably about ransversarius zone.

Locality—1 (near Burjianwala Laman), No. K. 23-694.

b. Family : PERISPHINCTIDAE, Hyait,
Sub-family : PERISPHINCTINAE, Spath.

Genus : PERISPHINCTES, Waagen (1869) s, s.
1. PERISPHINCTES ORIENTALIS, Siemiradzki.

(Plate 1V, figs. la, b.)

1931. Périsph:f}nctes orientalis, Siemiradzki. Spath, Revision of the Jurassic Cephalopod
Fauna of Kachh, loc. cit., p. 416 ; PI. LXIX, fig. 1; PlL. LXXII, fig. 2.

(Soe
there for synonymy.)

It might be held that a poorly preserved Perisphinectid like that here figured
is not definitely recognisable ; and, indeed, apart from the subquadrate whorl-
section and the regular bifurcation of the ribs there iv little to go on, the suture-
lines of the specimen (septate to the end) being only very indistinctly visible.
The comparison to P. orientalis may thus be considered provisional, yet the
large, septate example of this species from the Kantcote ironstone which I
figured in 1931, in spite of appearing more sharply-ribbed, is undoubtedly ex-
tremely close to the Attock form, The differences in the ribbing seem: to he
due largely to the different preservation and the smaller specimen of P. srientalis
previously? illustrated seems to be identical in regard to ribbing with the eariier
half of the Attock f{orm. This apparently 1s more closely-ribbed than the
corresponding portion in Plate LX1X, fig. 1, but only because the figure is
reduced. The obsolescence of the ventral coste which sets in on the large Kant-
cote example (an internal cast in lhmonitic ironstone) at an earlier stage is pro-
bably also not of specific significance.

There are also slight differences in the proportions, those of the preseat
example (190 —-28 — 28 ---50) showing a less depressed whorl-section than
the large Kantcote specimen or Waagen’s largest example, but this is due wo
corrosion of the Attock form.

A gigantic example of over 300 mm. diameter s unfortunately so frag-
mentary and so badly corroded as to be almost unrecognisable. Tari of the
outer whorl may have belonged to the body-chamber, but on the first half the

1 Lec, cif., p. 239; PL XLIV, fig. 4, (1928},
2 Thid., p. 223.

A Loe. ¢il., p. 90 (pars); PL. XXTI, fig. 4 only, (1907).
4 Loc. oit., PL LXXIV, figs. 3o, &, {19R1).



AMMONITES AND BELEMNITES FROM THE ATTOCK DISTRICT. 3

square whorl-section with obsolescent secondary ribs at the ventro-lateral edges
and a smooth periphery can be seen, as in the Kantcote specimen (at a smaller
diameter). Towards the end, the ribbing becomes more distant, so that the
b=t nalf whorl has only twelve ribs of which the first seven are fairly approxi-
mate and the last five distant. This change in ornamentation is similarly
gradual in (the much more evolute) Perisphinctes cristatus, E. v. Klebelshergl,
but more sudden in P. martells (Oppel).-

The three Franconian ammonites recently figured by P. Dorn? as Peri-
sphinctes orientalis do not belong to the Kachh species.

Horizon.—Argovian (Upper Oxfordian), about framsversarius zone.

Locality—1 and 2 (near Burjianwala Laman), Nos. K. 23-6926 and K.
23-700.

2. PERISPHINCTES of. INDOGERMANUS, Waagen.
(Plate V, figs. la, b, 5.)

1931, Perisphinctes indogermanus, Waagen. Spath, Revision of the Jurassic Cephalopod
Fauna of Kachh, loc, cit., p. 418. (See there for synonymy.)

The larger example here figured has been slightly deformed in the rock,
and has approximate dimensions:—105 —25 —29 —55. It is entirely septate
but the suture-line is not distinetly visible and the general preservation is so
poor that only the costation of the last quarter of the outer wherl can be relied
on for provisional comparison ‘with Waagen’s species. Like the holotype of the
latter, at the same diameter, the Attock form has an occasional single rib and
the characteristic serpenticone coiling, but the peripheral ribbing may have bheen
rather coarser and sharper than in the Kachh form. FEven if not identieal
with Waagen’s species, however, the present example must have belonged to
a closely allied form, though it represents only its inner whorls; for the ribbing
changes considerably at a larger size, becoming first closer om the periphery
and then (on the body-chamber or before) developing the distant and blunt
Perisplinctes ornamentation. _

A second, slightly larger example (diameter — 120 mm.) of presumably the
same species is badly worn and the third example, of which the peripheral
view is given in Plate V, fig. 5, also owes its apparent slenderness merely to the
corrosion of the lateral areas, and in side-view closely resembles the original of
fig. 1.

Since I discussed this species on a previous ocecasion, Dorn? figured some
Franconian examples of Perisphinctes, of which only the smallest (Plate X, fig. 4
only) has the typical ribbing, and may perhaps be attributed to Waagen’s species.
But the two larger fragments are much too closely-ribbed at a corresponding

1 Dije Perisphincten des Krakauer Unteroxfordien, Beitr. Pal. Geol. Osterr.-Ung., Vol. XXV, p. 192; PL XVIII,
fig, 3, (1912).

# Die Ammoniten-Fauns des unteraten Malm dex Frankenalb., Paleoniogr., Vol. LXXYH, p. 123; Pl I, figs, 2, B,
Pl II, fig. 5, (1930). '

® Loc. cif. p. 148 ; Pl X, fige. 2, 4; PL XI, fig. 6, (1930).
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size and in any case, it is diffcult to see how this author could group togethes
in one species such widely different forms as the originals of his Plate X, fig. 4
and Plate XI, fig. 6, unless he considered the suture-lines or the rounded whorl-
section as the decisive factor.

The bluntness of the ribbing in the Indian example is due to corrosion,
but there is some resemblance to certain Torquatisphinctes, e.g., to T. (?) romans-
cus (Simionescu).! But size alone prevents exact comparison and the general
assemblage favours reference to a form of Perisphincies.

Horizon.—Argovian (Upper Oxfordian), about fransversarius zone.

Locality.—1 and 4 (near Burjianwala Laman), Nos. K. 23-696c, d, 4, 7 and
K. 24-740, K. 24-750h,

3. PERISPHINCTES JELSKII, Siemiradzki.

(Plate IV, figs. 2-4; Plate V, figs. 6a, b.)

1931. Lithacoceras jelskii (Siemiradzki). Spath, Revision of the Jurassic Cephalopod Fauna
of Kachh (Cutch), loc. cit., p. 457. (See there for synonymy.)
1930. Perisphincies jelskii, Siemiradzki. Dorn, Ammoniten Fauna des untersten Malm
der Frankenalb, loc. cit., p. 142; Pl X, fig. 1.

As in the case of Prososphincies virguloides, Waagen’s original of his Per:-
sphinctes martelli i3 now refigured (Plate V, fig. 6) to enable palxontologists to
check the accuracy of the somewhat idealised illustration. Unfortunately, the
new material is too poorly preserved to throw any additional light on the ques-
tion of the true affinities of this species, and while the two young éxamples re-
presented in Plate IV, figs. 2-3 are, of course, too small to be definitely identified,
the fragment illustrated in fiz. 4 on account of oblique crushing now has an
entirely different whorl-section.

This species is left in the original genus Perisphincies, because I now have
before me examples of the true P. biplex (J. Sowerby)? which also have already
the body-chamber at a comparable size. They scarcely differ from this species,
except, perhaps, in having slightly shorter secondaries (in some individuals) and
until fully grown individuals are known it is Impossible to class this species
either with Discosphinctes (lucingensis group) or Torguatisphinctes (alterneplicatus
group) or to consider it intermediate between the two.® Dorn’s Perisphinctes
jelskit, not being based on Siemiradzki’s® original description is quite different
from the form here understood and comparable to Discosphincles lucingensis
{Favre).

Horizon :~—Argovian (Upper Oxfordian), about transversarius zone.

Localities.~—1 (near Burjlanwala Laman), No, K. 23-695 f. ¢, k& and 7 (near
Talidhok), No. K. 2¢-75lc-f, j, k.

1 Btudii geologice si paleontologice din Dobrogea, I, Fauna Cefalopodelor jurasice dela Harsova, dcad. Romana
Publ. ete,, No. XXT, p. 128; Pl IiI, fig. 6.

¢ Mineral Conchology, Vol III, p. 168; Pl. CCXCITI, fig. I only.

* J, Siemiradzki, Monographische Beschreibung der Ammenitengattung FPerisphinctes, Paleontogr., Vol. XLV,
p. 273, (1899). i

1 Fauna Kopalna, ete.,, Pam. Wpdr mat.-preyr. Akad, Umiej. Krakowde, T. XVIII, p. 47, (1891).
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Genus : BreLices (v, Sutner) Siemiradzki, 1898,
1. Brrricks aff. DE-riaz1 (Siemiradzki).

(Plate II, figs. 2a.)

1898. Perisphinctes subrota (non Choffat) de Riaz. Description des couches & Peltoceras
transversarium de Trept (Isére), p. 31; PL XIV.

1899. Perisphincies (Procerifes) de-riawi, Siemiradzki. Monographische Beschreibung der
Ammeoniten-gattung Perisphinctes, loc. eit., p. 309.

A number of fragments like that here figured, but some with more inclined
ribbing, may be compared to the Trept form separated by Siemiradzki from
Choffat’s Perisphinctes subrota, discussed be}ow, and Bukowski’s similar Per. pro-
miscuus. The figured example has approximate dimensions 135 —-31 —-81 —48
which indicate a more involute form than the two species just mentioned, but the
ribbing is very similar. Dorn’s* example of his P. promiscuus (non Bukowski)
with dimensions :—155 —32 —31 -—50 apparently also belongs to the present
species and 1 am accepting Siemiradzki’s species as valid, in spite of Dorn’s 2
objections.

-One fragment, in its slightly more oblique costation, resembles the example
of Perisphinctes chloroolithicus (Giimbel) ngured by Dorn3, but if this form is a
Dichotomosphinctes of the wartae group, as appears from Dorn’s redescription,
then the resemblance is only accidental. The restored whorl-section in Plate II
(fig. 2b) may be too rounded ventrally, but the Attock specimens are all worn
and none shows a suture-line.

Horizon.—Argovian (Upper Oxfordian), fransversarius zone.

Localities.—1 (near Burjianwala Laman), Noz. K. 23-692¢ and K. 23-697:;

7 (pear Talidhok) K. 24-750g.

2. BreLices aff. suBrOTA (Choffat).

(Plate II, figs. Ta, b; Plate III, fig. 7.)

1931. Biplices subrota (Choffat), Spath, Revision of the Jurassic Cephalopod Fauna of
Kachh, Pt. IV, loc. eit,, p. 415.

1931. Dichotomosphinctes cf. subrola (Choffat), Spath, shid., p. 438, (See there for
Bynonymy.)

This species which is at least as close to Biplices promiscuus (Bukowski)t
as to the typically more discoidal and more compressed Dichotomosphinctes
(plicatilis group), is taken to be represented by the larger fragment figured in
Plate II, fig. 7 and characterised by its quadrate whorl-section as well as the
long lateral ribs. In B. promiscuus, the periphery is much more rounded and

1 Loc. cit., p. 1513 Pl. XII, figa. 6a, b, (1930),
2 Ihid., p. 150. :
s Ipid., p. 131; PL XVII, fig. 1.
¢ {'ber die Jura-Bildungen von Crenstochau in Polen, Beitr. Pal. Osterr.-Ung., ete,, Vol V, po 137; PL XXVIII,
fig. 1; PL XXIX, figs. 1.2, (1887).
(8]



8 AMMONITES AND BELEMNITEs FROM THE ATTOCK DISTRICT.

the secondary ribs encroack more on the whorl-gides. Unfortunately the suture-
hne iz not visible and tie smaller fragment, represented in Plate 111, fig. 7. is
altogether doubtful. as are the other examples lhisted below.

Horizon.—Argovian (Upper Oxfordian), transversarius zone.

Localities.—7 (near Talidhok), Nos. K. 24-750a, and K. 24-751%, /. 9 (near
Bagh Nilab), K. 24-759%. '

3. Brrrices sp. ind.

(Plate I, fig. 5.)

This form is discussed sepgrately only -because its more compressed whorl-
Bection clearly differentiates it from the other serpenticone Perisphinctids here
described, but the preservation is very poor and comparison with a species like
Choffat’s Per. tiziani (Oppel) var. occidentolis must be very tentative. What
can be seen of the ribbing, especially the secondaries on the onter whorl-portion,
18 very similar, but there is no trace of suture-line, except on a scptal surface at
the end, and the sides are very corroded.

Horizon.—Argovian (Upper Oxfordian), iransversarius zone.

Locality—7 (vear Talidhok), No. K. 24-751a.

Geenus : PACHYPLANULITES, Spath, 1930.

1. DPACHYPLANULITES PRALAIREI (Havre).

;

(Plate 11I, figs. 4a-c.)

1875. Ammonttes pralaires, Favre, Description des fossiles du terrain jurassique de Ia
Montagne des Voirons (Savoie), Mém. Soe. pal. Suisse., Vol. 11, p. 32; PL III,
figs. 6-T. .

1876. Ammonates (Perisphinctes) praloirei, Favre, Description des fossiles du terrain

Oxfordien des Alpes Fribourgeoises, ¢bid., Vol. TII, p. 46; Pl V, fig. 4.

1890. Perisphinctes prolairer (Favre), Michalsla, Ammoniten der unteren Wolgn-Stufe,
Mém. Com. géol., Vol. VII, p. 229.

1891. Perisphincies pralairer {Favre), Siemiradzki, Fauna Kopalna, ete., Pam. Wydz,

' mat.-prayr. Akad. Umiej. Krakowie, T. XVIIL, p. 69,

1892. Perisphinctes prolaire; (Favre). Siemiradzki, Die Oberjurassische Ammoniten-
Fauna in Polen, Zeit. Deutsch. Geol. Ges., Vol. XLIV, p. 477.

1894. Perisphincles praluirei (Favre). Futterer, Beitrdge zur Kenntnis des Jura in Ost-
Afrika, ibid., Veol. XLVI (i893), p. 11; Pl VI, fig. 4.

1899. Perisphinctes pralaiwrei (Favre), Siemiradzki, Monographische Beschreibung der
Ammoniten-Gattung Perisphinctes, loc. eidl., p. 285,

1910. [%] Perisphincles pralairei (Favre). Dacqué, Dogger und Malm aus Ostafrika, loe.
cit., p. 19; PL 11, fig. 3.

19028. Perisphinctes pralaires (Favre). Welsch, Contribution & la connaissance des faunes
jurassiques du Poitou. Etage Oxfordien-Argovien, C. R. dcad. Sei. Paris
Vol. 187 (II), p. 163.

* Loe. cit., p. 32; PL V, fig. 8 (5, 7), (1893).
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1930, Perisphincies pralavres (Favre). Dorn. Die Ammoniten-Fauna des untersien Malm
der Frankenalb. Palwontogr., Vol. LXXIN, p. 155; PL XIII, figs. 6a, b.

1932, Perisphincles pralgirer (Favre). Lanquine, Sur 'extension, les facies, et les faunes
de PArgovien dans les chaines provencales, C. R. Acad. Sei., Paris, Vol. 194,
No. 7, p. 635.

The {ragment under discussion consists of portions of four Whorls and on
account of partial limonitisation it is in a better state of preservation than the
other Perisphinctids from the Attock district. It shows & comparatively simple
suture-line. with deep external and short lateral lobes, comparable to that figured
by Dorn, but less indented and with the principal lateral Jobe especially some-
what simpier. The fragment has the Stephanoceras-like whorl-shape to which
Niemiradzla has directed attention (1891, figure on page 69), with a broad peri-
phery, and there is one pair of parabole (in the dark shadow at the lower end
of fig. 4c) as in other Pachyplanuliles. A conspicuous feature of the Attock
example is the change in the direction of the costation from strongly oblique
(on the three inner whorls) to radial (on the outer whorl). According to Siemi-
radzki a similar change is observed in P. pralairei, but it is not seen in Dorn’s
latest llustration.

The Kachh P. subcolubrinus (Waagen)! has a less coronate whorl-shape,
while P. pagre and P. subevolutus (Waagen) * are still more depressed at a corre-
sponding young stage. Dacqué’s Perisphinctes cf. pralairei (non Favre ?) which
had already been included by Dietrich 3 in the synonymy of P. africanus, may
be more doubtful but I have previously ¢ recorded the existence of small and
fragmentary specimens that appeared to be transifional between Biplices afmoanus
and forms of Pachyplanulites.

Horizon.-—Argovian (Upper Oxfordian), fransverserius and bimamimatus zones
(fide Dorn).

Locality.—) (near Burjianwala Laman), No. K. 23-695e.

Genus : DrcHoTOMOSPHINCTES, Buckman, 1926.
1. DicaoromosPHINCTES ¢f. ORBIGNYI (P. de Loriol).

(Plate II, fig. 5; Plate IIi, figs. 6a, &.)

1930, Perisphinctes orbignyi, P. de Loriol. Dorn, Ammoniten-Fauna des untersten Malm
der Frankenalb, loc. cil., p. 1256 (pars).

1931. Dichotomosphinctes orbignyt (de Loriol). Spath, Revision of the Jurassic Cephalopod
Fauna of Kachh, loc. eit., Pt, IV, p. 434,

The small fragment figured in Plate 1, fig. 5, shows the ribbing of this
form more typically than some larger examples which are too much worn to

1 8Bee Spath, loe. vit, {Kschh Revision, III‘;, p. 432,

2 Ibid., pp. 428-431.

% {ber eine dem mittleren Sauriermergel am Tendagurn mquivalente, rein marine Kimmeridge-bildung in Mahokondo,
etc., Paleontograph., Suppl. VII, IT Reibe, Pt. 1, p, 12, (1925),

4 Loc. cit., p. 42, (1930).
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be figured or definitely identified. The absence of a distinct point of ifur-
cation of the ribs and the apparently greater length of the secondaries are
believed to be due to the corrosion of the fragments, but the suture-line is only
very imperfectly preserved in some. They are referred to the present form
merely becauge of their general resemblance to the Perisphinctes plicatilis
{d’Orbigny non Sowerby) figured by de Riaz!, especially the originals of his
Plate III, figs. 1-3, which were cited by P. de Loriol 2 in the synonymy of his
species. The smaller example represented in Plate III, fig. 6, is not complete
enough for definite specific identification but also compares well with de Riaz’s
figures above cited, if not with Dorn’s Franconian examples, most of which
probably do not belong to this species.

Horizon.—Argovian (Upper Oxfordian), transversarius and bimammalus zones
{fide Dorn). :

Localities.—1 and 5 (near Burjianwala Laman), Nos. K. 23-695F K. 23-
697d, K. 24-742b; and 7 (near Talidhok), K. 24-750b. '

2, DICcHOTOMOSPHINCTES sp. ind.

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

The septate fragment here figured is worn, and the suture-line (with strongly
dependent umbilical elements) is incompletely shown; but it is discussed separa-
fely from the last species because it combines greater involution and increased
whorl-height with an apparently different type of ribbing. This is ‘merely slightly
curved forward on the whorl-side, but there is no distinct peripheral sinus in the
costation. The proportions are :—98 —34 —23 —42, but while these indicate
a smaller umbilicus than that of D. orbignys the differences in ribbing mighg
be due entirely to the corrosion, causing obliteration of the point of bifurcation
of the ribs and an apparently more compressed whorl-section.

The example, however, is interesting because it shows good agreement (except
possibly in its less closely-ribbed inner whorls) to the form figured by Dorn?®
as Perisphinctes aff. rhodawico (Dumortier). This form, in my opinion, has
nothing to do with Dumortier’s * species which 18 a Discosphinctes, with extremely
fine and close costation and rapid increase in whorl-height, but the great resem-
blance in costation between Dorn’s form and the Atftock example may be due
only to the corrosion of the latter. It is thus believed to represent some worn
Dichotomosphinctes of the group of D, orbignys.

Horizon.—Argovian (Upper Oxfordian), transversarius and bimammatus zones
~ {fide Dorn).

Locality.—1 (near Burjianwala Laman), No. K. 23-695a.

1 Loc. cite, p. 9, (1898).

¢ Btude sur es Mollusques et Brachiopodes de I'Oxzfordien supérieur et moyen du Jurs Ledonien, Mém. Soe, 7.
Sufsse, Vol. XX1X, p. 81, (1902},

3 Loc. it., p. 141; Pl XI, fig. 1, (1930). ‘

¢ far quelques gisements de I'Oxfordien inférieur de 1’Ardéche, p. 62; PL. IIL, (1871).
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3. DicHotomospHiNcTES aff. GROSSOUVREI (Siemiradzki).
(Plate IIL, figs. 5a, b: Plate VI, figs. 3a-c.)

1899, Perispluncies grossowviei, Siemiiradzki. Monographische Beichreibung der Am-
monitengattung Perisphinctes, loc. eit., p. 193 ; Pl. XXVII, figs. 54-5.

1916. Perisphinctes occultefurcatus (non Waagen). Ronchadzé, Perisphinctes de 'Argovien
de Chézery et de la Faucille, Mém. Soc. Pal. Suisse, Vol. XLIII, p. 31
(pars); PL III, figs. 24-25 only.

1924, Perisphinctes cf. stenocycloides, Siemiradzki. Spath, On the Blake Collection of
Ammonites from Kachh, loe. cit., p. 14.

1928. Ataxioceras grossouvrer (Siemiradzki). Welsch, Contribution 4 Ia connaissance des
faunes jurassiques du Poitou, Ktage Osfosilen-Avgovien, loc. cif., p. 465.

The larger example here figured has dimensions 62 —36 -—28 (%) — 36,
but it is entirely septate and the suture-line is not clearly traceable. As the
specimen, moreover, is worn and the primary ribbing almost effaced, reference
to this species is based largely on the pronounced peripheral projection of the
secondary ribs. The whorl-section seems to differ from that of the holotype
or the form figured by Ronchadzé (Text-fig. 14), but this is due to the abgence
of the body-chamber. On the other hand, the Aftock example may represent
merely the inner whorls of a homoeomorphous, larger species.

D. helenae (de Riaz)' or at least the Kachh examples figured® differ from
the form here described in their more rigid costation and larger umbilicus. D.
elizabethae (de Riaz)® and D. thevenini (Ronchadzé)* are distinguished by slightly
finer ribbing, but belong to the same group.

A sccond, larger, but worn example resembles the Kachh specimen previ-
ously® referred to Discosphinctes  (° Lithacoceras’)  dybowskit (Siemiradzki). and
might, perhaps, equally well bave been attached to this species, The third small
fragment figured in Plate VI, fig. 3, is, of course, also doubtful, being deformed.

Horizon.—Argovian (Upper Oxfordian), fransversartus and bimammatus zones

(fide Dorn).
Locality.—1 (near Burjianwala Laman), Nos, K. 23-692¢, K. 23-697¢; 7

(near Talidhok), K. 24-751g.

4. DICHOTOMOSPHINCTES sp. nov. ? aff. waenNeR (Siemiradzki).
(Plate I, figs. la, b.)

1891, Perisphinctes michalskii, Bukowski. Siemiradzki, Fauna Kopalna, etc., loc. cif.,
p. 62; PL V, fig. 1.

1898. Perisphinctes wachneri, Siemiradzki. Monographische Beschreibung der Ammoniten-
Gattung Perisphinotes, loc. cil., p. 2605.

1928. Perisphincies wachneri, Siemiradzki. Welseh, Contribution & la connaissance des
faunes jurassiques du Poitou, Etage Oxfordien-Argovien, loc. cit., 1. 466.

1930. Perisphincles stenocycloides, Siemiradzki. Dorn, Ammoniten-Fauna des untersten
Malm der Frankemalb, loc. oit., p. 133 (pars).

1 Loc, cit., p. 15; PL. VIII, figs. 1 (and 3 ?), (1898).

*Spath, loc. ¢it, p. 436; PL LXVILI, fig. 9; Pl LXX. fig. 5, (1928)
% Loc. cit., p. 22 ; Pl XTI, figs. 4-5, (1898).

& Loc. cit., po 33; Pl III, figs. 26-27, (1916),
s Ypath, loe. cif., p. 4525 Pl LXXI, figs. 34, b, (1931).



12 AMMONITEs 5ND BELEMNITES FROM THE ATTOCK DISTRICT.

The figured example show: undeoubted resemblance to Prososphincles cirgw-
loides, but the ribbinp iz not so distinctly projected and differs from that of
Siemiradzki’s holotype merely in having longer secondaries. The periphery is
also more evenly rounded than in Waagen’s species and the whorl-section com-
pares well with that of Dorn’s Perisphinctes stenocyclowdes (Text-fig. 19, p. 134).
The specimen is entirely septate, but the suture-lines have suffered from corro-
sion, Apparently they agree with the suture-line of P. wvirguloides previously
figured!, although the lateral saddle is higher than the external.

The comparison to D. waehneri 1s dpen to objection, if this species be ident-
ical with D. stenocycloides (Siemiradzki)?, for then ifs short secondary ribs are
against closer relationship. The [orms figured by Lee® and Neumann?, and
especially Ronchadzé’s® example are also more closely ribbed, but since they
as well as Dorn’s form do not seem to me to belong to the original D. waehners
1 am provisionally retaining that species. It is probable that the Attock form
represents a new species, transitional between the waehneri group and Proso-
sphinctes of the group of P. virqulotdes and P. idoceroides, Spath.® In this con-
pexion it seems sigpificant to me that Siemiradzki considered his P. waehner:
to show resemblance to Ammonites championneti, Fontannes?, for this also has
comparatively long- secondaries, although it probably belongs to another group.

Biplices africanus (Dacqué)®, which at first sight shows great similarity to
the present species, has almost straight peripheral ribbing and probably belongs
to a slightly later horizon.

Horizon.—Argovian (Upper Oxfordian), transversarius and bimammaius zones
(fide Dorn).

" Localittes.—1 (near Burjianwala Laman), No. K. 23-680; 7 (near Talidhok),
No. K. 24-750h % (very doubtful fragment).

Gtenus : ProsospHINCTES, Schindewolf 1925, emend.
1. PROSOSPHINCTES VIRGULOIDES {Waagen).

(Plate 1, figs. 3, 4a, b, 6 ; Plate 11, figs. 3, 40, b; Plate IV, figs. 50, b; Plate V,
fig. 7.)
1928. Prososphincies virguloides (Waagen). Spath, Revision of the Jurassic Cephalopod
Fauna of Kachh (Canteh), loc. cif., Pt. TV, p. 441 (see there for synonymy).
non 1932, Perisphincles virguloides, Waagen, Lanquime, op. cif. (C. R. Aced. 8ct. Taris,
Vol. 184, No. 7}, p. 636. '

1 Spath, loc. eit., Pl LXX, fig. 8, (1931).

® Foc, cit., p. 2543 Pl XX, fig. 11, (1898).

3 Contribution & P'étude stratigraphigue et paléontologique de la Chaine de la Haucille, Mém. Soc. Pal. Stuisse,
Vol. XXXII, p. 77, (1905).

4 Die Oxfordfauna von Cetechowitz, Beitr. Pal. Geol. Ost.-Ung., Vol. XX, p. 27; P III, fig. 21, (1907).

5 Loc. cit., p. 23 PL IIL, fig. 21, (1917).

8 The Ammonite Faunas of the Neighbourhood of Mombasa, Monogr. Hunterign Musewm, Univ, Glasgow, IV,
Pt. 3, p. 46; PL HI, figs. 8a, b, (1030, 20th March), Dorn (loe. eit., p. 1683 Pl XIV, fig. 3 [lectotype]), later in
1930, again used this naine, but his form (Prosesphincies evolutoides, nom. nov.) 18 not an  Idoceras any more than
Grossouvrin calloviensis (Loozy). (See Spath, Joc. cif., p. 368, [1931])

7 In Dumortier and Fontannes, Description des Ammonites de la zone 3 dmmoniles éenuilobatus de Crussol, eic..
p- 79; PL IX, (1876}

® Jee Spath, loc. eif, p. 42, text-fig. 1; PL. IV, fig. 12, Mombasa, (1930).
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Since this species has so frequenily been misinterpreted and since Waagen's
original illustration may be thought to be too diagrammatic I am now refiguring
the holotype (Plate I, fig. 6; Plate 1I, fig. 3). The small example depicted in
1928 (Plate XC, fig. 4) was marked as doubtful and shows neither the characteristic
peripheral projection of the ribs nor the narrowness of the ventral area, although
this is partly the fault of the photograph. Waagen’s figure, on the other hand,
will be seen to be quite successful, considering it i1s largely restored.

There is little to add to my previous discussion of this species, but the
dimensions quoted (after Waagen and Siemiradzki) were not checked. Since the
material from Attock includes a number of typical’ specimens as well as some
varieties, I am now figuring several and hope that they will help to make this
species more widely known. The best example 13 that represented in Plate 11,
fig. 4, which has dimensions:--92 —33 —-26 —42 as against 108 —30 —27
—48 in the holotype. It thus differs in having a smaller umbilicus, probably
not a specific diffcrence, but the ribbing is identical as is the suture-line, with
its ghort lateral lobe, so far as can be seen. The present termination of the
shell being damaged, it is probable that the whorl-section (fig. 4b} is too rounded,
i.., not compressed enough at the periphery, as it is on the earlier portion and
in the holotype. Conversely the typical fragment figured in Plate IV, fig. 5,
is too compressed, but only by accidental deformation in the rock like the more
doubtful example represented in Plate I, fig. 4. This shows traces of the last
suture-line and although the whorl-section may not be relied on, owing to the
fracturing, the agreement in ribbing is unmistakable. The proportion of whorl-
height to thickness in this fragment is as 32:26.

Some more examples attached to the present species, like those figured in
Plate 1, fig. 3 (peripheral view), and Plate V, fig. 7 (side-view), are rather poorly
preserved, but the peripheral sinus in the ribbing is considered characteristic.
In the case of a still greater number, unfortunately, the identification must
remain altogether problematical.

Horizon.—Argovian (Upper Oxfordian), transversarius (or bimammatus ?) zone.

Localities.—1 and 5 (near Burjianwala Laman), Nos. K. 23-693; K. 23-697a,
b, e-h; K. 24-742a; 7 (near Talidhok), Nos. K. 24-750c-f; K. 24-751b.

c. Family : BERRIASELLIDAE, Spath.
1. Sub-family : BERRIASELLINAE, Spath.
Glenus : BrrriasELna, Uhlig 1905, emend.
1. Brerriasgrra ? sp. ind.

(Plate VI, figs. 9a, b.)
[ Compare :-——Berriasella vetusta (Steuer), Argentinische, Jura-Ablagerungen, Fal. Abh,
N. F., Vol. TIT (1897), p. 57 (183); PL. XVI (XXX), figs. 4-5 (lestotype).]
The characteristic features of the fragmentary example here figured, in the
absence of the suture-line, are .the evolute whorl-shape, with a conspicuous,
rounded and smooth umbilical edge and somewhat f{lattened sides, also the
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irregular ribbing and the hoplind periphery, agreeing with that of Oppel's?
Amm. theodoriz. This species refigured by Uhlig2, however, has umbilical tuber-
cles and even in a less nodate form like Hoplites (Neocomites) indicus Uhlig3
the strongly sigmoidal tibbing denotes a different group of forms so that the
Attock example 18 not now referred to Neocomiles but (doubtiully) to Berriasella.
The resemblance to the small example figured by Blanford * as dmm. wallicki,
which made me record this fragment first as Neocomsites, is however very close.

The presence of one pair of ribs separating near the nmbilical border and
of single costee between others that bifurcate at the middle of the side definitely
differentiates the Attock form from the more regularly and finely-ribbed species
of Parodontoceras like P, calisto (d’Orbigny)® or P. carpathica as figured by
Killan ¢, although the original illustration of Oppel’s type (in Zittel) 7 with irre-
gular costation seems to differ merely in its narrower umbilicus. There is
better agreement, however, with the restricted Berriaselle of the privasensis
group, to which the South American B. vefuste belongs. Pictet’s holotype®
has somewhat coarser ribbing than the Attock form and is more involute whereas
the variety figured in his fig. 2, although it has a larger umbilicus, is less closely
comparable in ribbing. 1In B. vefusta, which is somewhat transitional to Blan-
fordiceras, the more inflated whorl-section causes a rather different aspect. B.
subprivasensis, Krantz®, which is a similar passage—form to Blanfordiceras, if
Weaver’s ™ identification is correct, is also clogely comparable to the Attock
form, but more bluntly ribbed.

Since species like the present occur in the uppermost Jurassic as well as
in the lowermost Cretaceous, a single fragment of doubtful preservation would
not seem to be of much stratigraphical value. B. vefuste, in any case, has
been found in South America™ to be defimitely below the border-line, while
B, privasensis also has been taken to be the zonal ammonite of the uppermost
Tithonian to bhe replaced, in the lowest Infra-Valanginian, by Parodontoceras
calisto (d'Orbigny), P. callistoides (Behrendson)? passing from the upper Titho-
nian unchanged into the Cretaceous.® Blanford’s Niti pass specimen, above
referred to, partly pyritie, is undoubtedly from the upper (CretacedWs) beds.

1 Paliontologische Mitteilungen, 1V, Uber ost-indische Fossilreste, I, p. 280; Pl LXXVIIL, figs. Sa-¢, (1863),

2 Fauna of the Spiti Shales, Fase. 2, Pal. Ind,, Ser, XV, Vol. IV, p. 260 ; Pl LXXXIX, fig. 1, (1010),

7 fdid., p. 262; PL LXXXIX, fig. 4.

& In Salter and Blanford, Palwontology of Niti, p. 84; Pl. XIX, figs. la, b (reversed and resiored), (1865).

§ Paléontologie Francaise, Terraing jurassiques, Vol. I, Céphalopodes, p. 561 ; Pl CCXIII, fgs. 1-2, (1850).

o Mission d’Andalusie, I, Le Gisement tithonique de ¥uente de los Frailes, II, Ktudes paléontologiques, Mém,
Acad. Sei. Paris, Vol. XXX, p. 660; Pl. XXX, fig. 1, (1889).

* Gephalopoden der Stramberger Schichten, Pal. Mitteil, Vol. 11, 1, p. 107 ; PL. XVIIT, figs, 4a-d {leototiype), {1888),

% Ftudes paléontologiques sur la faune & Terebratule diphyoides de Bervias (Ardéche), Mélanges pal., IT, P. 84 ;
Pi. XVII, §ig. 1 onky, (1867).

¢ Die Ammoniten des Mittel- und Obertithons, Geol. Rundschaw, Vol. XVila, p. 438 (unfigured), (1926),

10 Palwontology of the Jurassic and Cretaceous of West Central Argentina, Mem. Univ. Waskinglon, Vol. L
p- 443 ; Pl LVL, figs. 356-7, {1931).

11 See Gerth, Contribuciones a la estratigrsfia y paleontologia de los Andes Argentinocs, Aet. Aead. Nac. Ciene.
Cordoba, Vol. IX, p. 41,

i1 Yee Spath, Ammonites of the Speston Clay and the Subdivisionsof the Neocomian, Gecl. Mag., Vol LXT,
p- ¥0 (Table IIT), (1824).

12 Gerth, La Fauna neccomiana de la Cordillera Argentina en la parte meridional de [a Provincia de Mendoza, Aet
Acad. Nee. Ciene. Cordoba, Vol. IX, p. 88,
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Horzon.—Uppermost Tithonian, privasensis zone ! or Lower Cretaceous ?
Locality.—9 (near Bagh Nilab), No. K. 24-760.

(tenus : BraxrorpicERAs, Cossmann, 1907.1
1. BLANFORDICERAS WALLICHI (Gray).

. (Plate VI, figs. 6a, b.)

1830-32. Ammoniles wallichi, Gray. Illustrations of Indian Zoology, Vol. I, Pl C, fig. 3.

1863. Ammonites wallichi, Gray. Blanford, On Dr. Gerard’s Collection of Fossils from.
the Spiti Valley, Journ. As, Soc. Beng., Vol. XVXII, p. 127; PL III, figs..
2-3.

1863. Amemnonites wallichi (Gray). Blanford in Blanford and Salter, Palseontology of Niti,
p. 84; Pl XV, fig. 1; PL XIX, fig. 1.

1865. Ammoniles porkinsoni (Sowerby), Stoliczka, Geological Sections across the Hlma.layanu
Mountains, etc., Mem., Geol. Surv. Ind., V, p. 98.

1903. Amemonites wallichi (Gray). Crick, Note on Dr. Gray’s Type-specimens of Jurassic-
Ammonites from India, Proc. Malae. Soc., Vol. V, p. 287.

1903. Hoplites wallichi (Gray). Uhlig in Burckhardt, Beitrige zur Kenntnis der Jura- und.
Kreide-Formation der Cordillere, Palmontogr., Vol. 1, p. 65. ‘

1904, Ammonites wallichs (Gray)., Crick, Notes on the Cephalopoda helonging to the-
Strachey Collection from the Himalaya, Geol. Mag., Pec. V, Vol T, p. 13,

1904, Hopistes wallichi (Gray). G. Bohm Beitrige sur Geologie ven Niederlindisch Indien
I, 1, Grenzschichten zwischen Jura und Kreide, Palwontogr. Suppl., IV, I, 1,
p- 31; PL III, fig. 4; PL IV;PL V, fig. 1.

1905. Blanfordie wallichi- (Gray). Uhlig, Einige Bomerkungen ither die Ammoniten-Gat
tung Hophites, Neumayr, Sitzh, Math.-Nat. Kl. Akad. Wiss, Wien, Vol, OXIV,
p. 606,

1910. Hoplites (Blanfordia} wallichi (Gray). thg, Fauna of the Spiti Shalas, Fase. 2, loc..
cit., p. 186; Pl XXIX, figs. 1-3; Pl XXX, fig. 1; Pl XXXI, figs. 1, 2,

1923. Blanfordiceras wallichi (Gray). Spath in Trechmann, Jurassic of New. Zealand,
Appendix, Quart. Journ. Geol. Soc., Vol. LXXIX, p. 302.

1925. Blanfordiceras wallichi (Gray). Spath, Ammonites and Aptychi from Somaliland,
Monogr. Hunterian Mus., Unpiv. Glasgow, Vol. I, p. 145,

1925, Blanfordiceras wallichi (Gray). Gerth, La Fauna neocomiana de la Cordillera Ar-
gentina, etc., Ad. Acad. Nac. Cienc. Rep. Argentina, Vol. IX, p. 93.

1926. Hoplites (Blanfordia) wallichi (Gray). Kruizinga, Ammonieten en eenige andere
fossielen uit de jurasgische afszittingen der Scela eilanden, Jaarb. sznwezm,
Ned. Ind., Vol. B4, p. 79, (1925).

1928. Blanfordia wallichi (Gray). Grabau, Stretigraphy of China; Vol: I, p. 486, fig. 610.

1933, Blanfordiceras sp.  Spath, Revision of the Cephalopod Fauna of Kachh, loc. cit., Pt.
VI, p. 694. :

Gray’s holotype (B. M. No. C 5041) is before me and the Attock example
is indistinguishable from it at a correspomding diameter; but as it was: originally
pyritic and is now limonitised, it has suffered the usual distortion by swelling.
Uhlig himself had stated that not one of his many examples was. Id:antleal with

1 Revue Critique de Paléozoologei, Vol, XI, No. 1, p. 64, (Jan. 1807),
D
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Grav’'s holotvpe : conversely | have before me varieties that have more finels-
ribbed inner whorls than are shown in any of Uhlig’s figures and seem some-
what transitional to Jdudiceras. Yet although the species has been interpreted
too widely in the past when it was taken to include, e.g., forms of the Cretaceous
genus Pseudoblanfordia' and although it has even been confused by Grabau
with the Lower Liassic Schlotheimia®, it is an easily recognised form. Its horizon,
however, in the Spiti Shales, has never been determined, and while Uhlig® was
inclined to consider it mainly of Upper Tithonian age, but possibly passing up
into the Cretaceous, Burckhardt!, more recently recorded his Mexican ° Blan-
fordia’ cfr. wallichi from beds (with Kossmatia) about 400 feet below the Steuero-
ceras beds which (with a similar thickness) are themselves overlain by the Infra-
Valanginian Spiticeras beds.

Horizon.—Uppermost Tithonian, privasensis zone ?

Locality.—1 (near Burjianwala Laman), No. K. 23-691.

19, BLANFORDICERAS ArrF. BoEBMI (Uhlig).

(Plate VI figs. Ta-c.}

1910. Ho*plotes (Blanfordw) boekmi, ‘Ublig. Fauna of the Spiti Shales, Fasc, 2yloc, cit.,
: “p- 195; Pl. XXXITV, figs. le-d.
1923, Blanfordia boekmz, Uhlig. Grabau, btratlgraphy of China, Vol. 1, p. 487, fig. 611,

The identification of the hmonitic fragment here figured must remain pro-
visional since it is so small and does not show the suture-line distinctly. The
Rewneckeia-like spines at the points of branching of the ribg are sharp and pro-
minent, whereas in the typical Blanfordiceras of the wallichi-group, the finely
ribbed imner whorls are quite pemsphmctmd This specles thus, 1s transitional
to Himalayites.

Comparison may also be made to forms like ° Berrasella’ spinulosa, Gerth3,
on the one hand and to Himalayites egregius (Steuer) Gerth® on the other; for
the former was referred to the lowest Infra-Valanginian (zone of Kilianella
burckhardis) and the latter to the highest (zome of ‘ Thurmannia’ fraudans) so
that forms like the present are likely to be found (together with Spiticeras) in
the lowest Cretaceous.

Horizon.—Lowest Infra-Valanginian (Spiticeras beds) ?

 Locality.—6 (near Talidhok), No. K. 24-749.

1 8path, loc. cit. p. 145, {1925)=group of Hoplites australis, Burckhazdt, loc. cit. p. 64; Pl XI, figs. 9-12, (1903).

*A Lower Cretaceous Ammonite from Hongkong, Bull. Geol. Surv. Ching, No, 5 Pt. 2, p 199; PL 1, (1923),
Also Geology of China, II, pp. 494 and 774 ; Pl IX, (1928).

 Die Fauna der Spiti-Schiefer des Himalays, ihr geologisches Alter und ihre Welistellung, Denkschr. Math,-Naz,
El. K. Akad. Wise. Wien., Vol. LXXXYV, p. 552, (1910).

* fitude synthétique sur le Mésozoique mexicain, Mém. Soc. Pel. Suisse, Vol. XLIX, Table 6, p. 76.

® Loc. eit. (1925, Fauna Neocomiana), p. 91; Pl. VI, fige. 1-2.

¢ Ibid., p. 73; PL II, fig. 7.
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2, Sub-family : HIMALAYITINAE, Spath.
Genusl: AvracoseraiNcTes, Uhlig 1905, emend. Spath.
1. AuracosPHINCTES sp. juv. cf. proxiMus (Steuer).

(Plate VI, figs. 10a, b.)

1897. Reineckeia prozvme, Steuver. Argentinische Jura-Ablagerungen, Pal. Abh., N. F.,
Vol. TII, p. 160 ; Pl. XXIT (VIII), figs. 7-11.

1907. Perisphinctes prowimus (Stewer). Haupt, Beitrige zur Fauna des oberen Malm
und der unteren Kreide in der argentinischen Cordillere, N. Jb. f. Min., etc.,
Beil.-Bd. XXIII, p. 192,

1910. Perisphincles (Aulacosphincies) prozimus (Steuer) TUhlig, Fauna of the Spiti Shales
Fasc. 3, loc. eit., p. 347,

1926. Awulacosplinetes provimus (Steuer), Krantz. Die Ammoniten des Mittel-und Oberti-
thon, Geol. Rundschau, Vol. XVII a, p. 458.

1931. Aulacosphincles prozimus (Stewer). Weaver, Paleontology of the Jurassic and
Cretaceous of West Central Argentina, loc. cif., p. 411 ; PL. XLIV, figs. 298-9 (2).

There is only a small fragmentary specimen, in a poor state of preservation,
and the comparison to a South American species must not be taken to imply
that the Aftock example could not represent the inner whorls of a similar
Himalayan species of the group of 4. mérikeanus (Oppel)!, although these do
not seem to have so many single ribs. The suture-line is not distinetly visible
but the peripheral groove is us pronounced as in Stever’s fig. 11 which also
shows the greatest similarity in ribbing and whorl-shape. | '

A. proximus has been recorded by Stehn? from his zone of Berriasella
[Corongoceras| mendozana and the absence of the typical Aulacosphinctes in the
Virgatosphinctes beds of Kachh and Madagascar makes it probable that the
Himalayan mérikeanus-group is of Upper Tithonian age, as Uhlig® held

- Horizon.—Uppermost Tithonian, -privasensis zone ?

Locality.—1 (near Burjianwala Laman), K. 23-692d.

d. Family : OLC‘OSTEPHANIDAE..
Sub-family : SPITICERATINAE, Spath 1925.
Genus : Sprrickras, Uhlig, 1903,
L SPITICERAS sp. ind.

(Plate VI, figs. 8a, b.)

There is no doubt about the generic position of this form, but its fragment-
ary condition prevents specific identification with any of the Himalayan types
described by Uhlig. ~ There is no recognisable suture-line and while the whorl-
section (fig. 8b) is common to various species of Spificeras, the evolution and

1 See Uhlig, Ioc. cif. (Fasc. 2, 1810), p. 351 ; Pl XXXIIL, fig. 2. :

z Fauna und Gliederung des Neocoms in der argent,mmghen Kordillere, Centralbl. f Msm, ote., p. 148, (1921).

® Loc. oits pe 561, (1910). , _ ,
D2
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narrowness of the penultimate whorl indicate a serpenticone form of the group
of 8. subbilobatum (Uhlig).! The fragment figured by Uhlig? as S. sp. nov.
indet. is also very similar, but in the typical S. spitiense (Blanford)?, the tuber-
cles are stronger, especially on the inner whorls.

Among the numerous European and especially French forms more recently
described by Djanelidzé!, there is also none that agrees with the Attock form,
but it is important to note that the comparable Spiti forms are all listed as
‘Cretaceous and as true Spuiceras, in the restricted sense, and that the Titho-
nian fore-runners like 8. celsum (Oppel) ant 8. pseudogroteanum, ¢ Djanelidzé® are
dess -closely comparable.

Horizon.—Lowest Infra-Valanginian, Spiticeras beds.

Locality.—1 (near Burjianwala Laman), No. K. 23-896.

e. ¥Yamily : DIPOLOCERATIDAE, Spath,
Genus : OXYTROPIDOCERAS, Stieler, 1921.
1. OxyrroPiDoCERAs aff. Romsvanum (d’Orbigny).

(Plate VI, figs. la-c.)

1840, Ammonites rofssyanus, d’Orbigny. Paléontologic Francaise, Terrains Crétacés,
p- 302; Pl LXXXIX, figs. 1-3.

1895. Schloenbachia roissyana (d'Orbigny). Parona and Bonarelli, Fossili albiani d"Escrag-
nolles, ‘etc., Pal. Italica, Vol, II, p. 88; PL XI, figs. 7-8,

1906. Schloenbachia of. roissyana (I’Orbigny). R. Douvillé, Sur des Ammonites du Cretacé
Sud-Americain. Ann. Soc. Roy. Zool. Malac. Belgiqgue, Vol. XLI, p. 147; PL
TV, figs. 3, 3a.

07, Mortoniceras t roissymnum (3°Orbigny). Jacob, Rtudes paléontologiques et strati-
graphiques sur la partie movenne des terrains crétacés, ecte., Trav. Lab. Géol,
Grencble, p. 383,

1910. Schloenbachia roissyana (d’Orbigny). Bose, Monografia geologica y paleontologics
del Cerro de Mulero, Bol. Inst. Gesl. Mexico, No. 25, p. 66.

1911. Schloenbochia (Mortoniceras) roissyona (d'Orbigny). Schlagintweit, Dic Faung des
Vracon und:Cenomen-in Peru, N..Jabwd. f. Min., ¢tc., Beil.-Bd. XXXIII, p. 64,
(pars).

1920, Oxytropidoceras voissyanuwm (&' Otbigny), Btieler, {ber sogenannte Mortonicersten

des Gault, Ceniralbl. f. Min., etc., p.-398.

1921, Pseudophacoceras roissyanum (d'Orbigny). Spath, Cretaceous Cephalopoda from
Zululand, Ann. 8. Afr. Mus., Vol. XI, @t VII, No. 16, p. 281,

1922, Pseudophacoceras  (Ozytropidoceras) roissyanum (d'Orbigny). Spath, Cretaceous
Ammonoides from Angola, etc., Trans.. Roy..Scc. Edinburgh, Vol. LIII, Pt. 1,
Ko. 6, p. 98.

1 Log. ¢it, {Famna of the Spiti Shales, Fasc. 1),:p. 983 Pl. X, 18g. 2, {1908).

® Ibid., p. 1293 PL XI, fig. 4.

2 Hee Uhlig, ibid., p. 89 PL VIII, fig. 1. i

¢ Lo Spiticeras dn 8. .E. de la Feance, .inKilian, Gentribnticons. » 1'é¢tude des « céphulopodes :paléorcrésacés du S,
E. do ia France, Mém. Explic. Carie yéol. dét, France, p. 207; Pla. L.XX11, (1922,
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1924, Mortoniceras (Schloembachia) peruanwm (v. Buch). Lisson, Edad de los Fosiles
Peruanos, ete,, Contr. Geol. Peru (3rd ed.), p. 148.
1926, Inflativeras roissyanum (d'Orbigny), Jayet, Btude stratigraphique de I Perte-du-
Rhbéne, ete., Eclogae geol. Helvet., Vol. XX, No. 2, pp. 176, 179.
1930. Oxytropidoceras roissyanum (d’Orbigny). Spath, Lower Cretaceous Ammonoidea, in
Fossil Fauna of the Samana Range, etc., Pt. V, Pal. Imlzca N. 8, Vol, XV,
p. 61; PL IX, fig. 12.
1931, Owytrop@docems rotssyanum (A’Orbigny), Spath, Monograph of the Ammonoidea of
the Gault, Pal. Soc., Pt. 8, p. 348, .
~ This form is represented by two fragments of which the one here fignred
18 less corroded than the other. It formed part of the body-chamber, with the
septal surface at the smaller end representing the termination of the camerate
stage, but the unfigured fragment of about similar dimensions (in the un-
weathered condition) is entirely septate. - The suture-line, however, is simplified
by wear and incomplete at the ventral end (left in fig. l¢), owing to the weathering
off of the periphery. In the figured example, the ventral keel is also worn
away and the restoration (fig. 1b) of the high carina is based on the section of
the previous whorl. The inner half of the whorl-side is also corroded, which
.accounts for the apparently more sigmoidal course of the ribbing, but the general
whorl-shape is undoubtedly that represented in d’Orbigny’s fig. 2.

‘In view of the many species of this genus in existence the specific identifica-
tion, ‘of course, is not meant to be more than approximate, yet the large frag-
‘ment figured by Parona and Bonarelli is closer to the Attock example than
any of the other illustrations to be found in geological literature. Even the
difference in the section of the inner whorl is probably without significance,
owing to the obliquity of the section, and the differences in the suture-line are
-equally unimportant.

Schloenbachia sp. (cf. chihuahuensis, Bose) figured by Douglas! is similar,
.and the Mexican type?, with straighter ribs, has a similar whorl-section, but
the peripheral termination of the ribs is typically far less projected in Bose’s
species. On the other hand O. buarquianum (White) ® to which Douglas’s Peru-
vian form just mentioned may belong, has slightly coarser ribbing and is ap-
parently transitional to O. -trinifense (Gabb).*

Amm. peruvienus, v. Buch5, which according to Steinmann® has narrow
yibs and broader inter-spaces, may be closer to the present species than to
Q. acutocarinalum, discussed below, but the large Colombian fragment which
1 previously attached to v. ‘Bueh’s species is too finely ribbed and may only
represent the body-chamber of a large O. supans (Lasswitz)’, itself only a variety
of 0. acutocarinatwm, discussed below. As the type of O. perwvianum, however,

1 Geological Sections through the Andes of Pern and Bolivia, III, from the Port of Callao to the River Perene,
-Quart. Journ. Geol. Soc., Vol. LXXVIL p. 260 ; Pl XVII, fg. 3, {1921).

2 Loe. cit., p. 733 Pl VI, fige. 3-4; PL VIII, figs. 1-2, (1010).

2 Centributions to the Geology of Brazil, p. 222; Pl. XXIV, figs. 3-4, (1887).

4 8ee Adkins, Hendbook of Texas Cretaceous Fossils, Univ. Pexas Bull, No, 2838, p. 227; Pl V, fig, 3, (1928).

5 Pétrifications recueillies en Amérigue .par M. A; de Humboldt et M. Ch, Degenbandt, p. §3:Pl. I, figs, 5-7.

¢ U'ber Tithon und Kreide in den pervanischen Anden, New. Juhsb. f. Min., ete., 11, p, :140, (1881)

7 Kreide-Ammoniten von Texas, Geol. und Pal. Abhandl, Vol. IV, Heft 4, p. 22; Pl 1V, 6g. 3, (1904).
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is in Berlin {fide Steinmann) it ought to be possible to decide whether it is the
same as d’Orbigny’s O. roissyanum as e.g., Schlagintweit and Lisson maintained,
for in that case the older name would have to be used. Judging by the figure
(v. Buch’s fig. 5) Amm. peruvianus is more like O. acutocarinatum, i.e., it is
what Marcou! considered to be Amm. peruvianus.

Horizon.—Middle Albian, about upper part of Lower Gault.

Locality.—12 {(near Sujhanda), Nos. K. 24‘—7750:, b.

2. OxYTROPIDOCERAS cof. AcUTOCARINATUM (Shumard).

(Plate VI, figs. 2a-c).

1854, Ammonites acutocarinatus, Shumard. Paleontology, Description of the species of
Carboniferous and Cretaceous fossils collected, in R. B. Marcy, Exploration of
the Red River of Louisiana in the year 1852, p. 183 ; PL III, fig, 1.

1920. Oxytropidoceras acutocarinatum (Shumard), Stieler, Uber sogenannte Mortoniceraten
des Gault, loc. aif., p. 398.

192i. Pseudophacoceras acutocarinatwm (Shumard), Spath, Cretaceous Cephalopoda from
Zululand, loc. cit., p. 283.

1928. Quytropidoceras ocutocarinatum (Shumard). Adkine, Handbook of Texas Cretaceous
Fossils, loe, cit., p. 226.

~ This is a slightly more finely-ribbed form than the last and the ribbing is
characterised by being sometimes bifid and by being (on the side not figured,
which was oyster-codted, but retained the test) of that peculiar multifida-type
which was described by Douglas® from some South American forms. The costae
are flattened and the intervening grooves are very narrow compared with the
broad ribs, but on the weathered side (figured), the ribs are apparently sharper,
as in the many transitions to the last species and to Adkinsites (belknapi group).
1t is, of course, often found that the ribbing varies greatly in these forms with
the mode of preservation, and since I have had the opportunity of examining
many specimens from Texas, by the kindness of Prof. W. 8. Adkins, I am pre-
pared to accept forms like 0. carbonarium (Gabb)®, O. multifidum (Steinmann)?,
and O. supani (Lasswitz)® all previously® taken as distinet species, to be
mere varieties of 0. acutocarinatum. Since Prof. Adkins has shown that the
identity of this species is somewhat doubtful and since I have already men-
tioned that there is a possibility of its being the same as v. Buch's Amm. peru-
vignis, the continued use of the name O. acutocarinatum may seem open to
criticism. But the examination of a suite of large specimens of the supant
type will convince most paleontologists that the closeness of the ribbing in
any given fragment is not of specific significance, varying with size in often a
quite erratic manner. Similarly the separation of a form like Schloenbaciia aff.

1 Geology of North Ametica, p. 34; PL V, figs. 1, la, 5, (1818}

% Loc. cil., Text-fig. 4 A, B, p. 268, (1921}, ] .

3 Notes on American Cretaceous Foseils, with Descriptions of some new species, dced. Nal. Sci. Phila. Proc. .3,
Vol XXVILL, p. 269 ; PL. XXXVIL, figa, 2, 2, b,

4 Loc. cit., p. 139 3 P1, VII, fig. 1 (Scldoenbachia acitocnrinate var. multifide), (1881}

5 Loc, cot, p- 283 PL IV, fig. 3 (* Sonneratia’ ) (1904), :

& Spath, loc. city, p. 283, (1921)..
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acttocarinata (Shumard) Marcou in Bose ' on account of its more inflated whorl-
section alone would be insufficient, but this (new) species has different inner
whorls. judging by Texas material before me.

A typical large fragment (No. 568) of the present species, indistinguishable
from body-chambers of O. supani, has lately been sent to me by Dr. Besairie
from Berambo, Province of Analalava, Madagascar. It was found together with
verr fine examples of several new species of Manuaniceras, Spath ? (first Pseudo-
phacoceras), to be figured separately, which clearly show the entire independence
of this group. Thévenin? already recorded the oceurrence of 0. acutocarinatim
in north-west Madagascar, but the confirmation of this record is important.
partly because this species was nob agamn described in Boule, Lemoine and
Thévenin's * later and larger work, partly because it 18 so widely distributed
in North, Ceptral and South America, and the occurrences at Hazara and in
the Attock District, added to the great abundance of Ozytropidoceras in South-
western Persia®, are of palmo-geographical interest.

Horizon.—Middle Albian, about upper part of Lower Gault.

Locality.—12 (near Sujhanda), No. K. 24-775¢.

B. Order: BELEMNOIDEA.
Family : BELEMNITIDAE, d’Orbigny.
1. Sub-family : BELEMNOPSINAE, Naef.

Genus : P;ELEMNOPSIS, Bayle, 1878.

1. BrreEMwyorsis TANGANENsSIS (Futterer).
1929. Belemnopsis {enganensss {Futteﬁl‘@f). Stolley, Uber ostindische Jura-Belemniten,
Pgl. Timor., Lief. XVI, No, XXIX, p. 177; Pl. CCLII (5), figs. 13-20,
1933. Belemmopsis tanganensis (Futterer). Spath. Revision of the Jurassic Cephalopod
Fauna of Kachh, loc. eit., p. 660. :

Among the 120 belemnites here recorded, there is only a single individual
of a Belemnopsis and it i3 now referred to Futterer’s species, recently discussed,
because it is characterised by its slender shape and rather broad and deep ven-
tral furrow which does not reach to the apex. The guard, however, is only
50 mm. in length, d.e., it represents merely the apical half of an individual com-
parable to Futterer's® second example and the cross-section, slightly deformed
by lateral crushing, as is indicated by the asymmetry, was probably originally
circular. In the Somaliland specimens, recently discussed, from beds Il1Id-d,

1 Loc. ¢it., p. 66; FL II, figs. 1-3, (1810).

% On Upper Albian Ammonoidea from Portuguese East Africa, with an Appendix on Upper Cretaceous Ammonites
irom Maputoland, 4nn. Trersv. Mus., Vol. XJ, Pt. 5, p. 182, (1925).

8 Fopgiles d’dge albien provenant di N-O de Madagsscar, C. B. Soc. géol. France, p. 1056, (1905, scssion da 6 juin),

t Paléontologie de Madagagear, II1, Céphalopodes crétacés des environs de Diego-Suarez, Ann. de Paléont., Vels, 1,
11, [1906.07). ]

¢ Here recorded on the strength of large, new collections before me.
¢ Beitriige zur Kenntnis des Jura in Ost-Afrika, Zeit. Deutsch. Geol. Ges.,, Vol. XLV], 1804, p. 30; FL ¥V, fig. 3,
(1893}, .
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at the junetion of the Oxiordian and Kimmeridgian, the section is only slighsdw

less compressed, but B. alfurica (G. Boehm) ! seems equally close. ‘
Horizon.—Argovian {Upper Oxfordian), about tramsversarius zone.
Locality.—10 (near Bata), No, K. 24-7624.

Genus : HisoLiTEs (Montfort) Mayer-Eymar, 1883,
1. Hreorites BupHAICUS (Stoliczka).

(Plate II, figs. 1a, b; Plate I1I, fige. 3a-h; Plate VI, figs. 5a-d.)
1865. Belemnites budharcus, Stoliczka. Geological Sections across the Himalayan Moun-
tains, ete., Mem. Geol. Surv. Ind., V, p. 78; PL VI, figs. 3-6.

1920. Dicoelites budhaicus (Stoliczka). Bilow-Trummer in' Diener, Fossilium Catalogus,
I, Pt. II, p. 134.

1925. Belemnites budhaicus, Stoliczka. Lissajous and Roman, Repertoire alphabétigue

des Bélemnites jurassiques, etc., Trav. Lab. Géol. Lyon, Fasc, V111, Mém, No. 7,
p. 65.

1999. Hibolites budhaicus (Stoliczka). Stolley, Uber ostindische Jura-Belemniten, Pal.
Timor, Lief, X111, No, XXIX, p. 213.

This species was originally described as having a cylindrical guard, very
slightly tapering towards the apex, smooth, and withont vascular impressions,
but with a deep ventral, furrow which extended from ahout the middle of the
guard to its lower termination. The section was usually circular and the species
must have attained a great length since no trace of the alveolus was to be seen
on any of the specimens, of which that figured in Stoliczka’s fig, 4 was the largest.
They were ) :

‘ very often and at different localities found with a number of transverse breaks which were no
doubt accidents but which had the appea.tancé of joints ’.

This last feature which characterises a number of the Attock specimens
(see Plate ILI, fig. 3d), also coming from °beds below the Spiti Shales’, of
course, is of no diagnostic value and it must also be remembered that Stoliczka’s
figures were not only inverted (and therefore generally misinterpreted) but repre-
sented mere fragments that might be held to be incapable of identification. Yet
Stolley, who re-examined Stoliczka’s originals (in Vienna), was right in including
the present species and the slightly shorter and more inflated H. tibeticus, des-
cribed below; in the genus Hibolites and in considering them to be closely related.
to H. lagoicus (Boehm), H. windhouweri, Stolley, H. browwert and H. verbeeki,
Kruizinga.  Unfortunately, the many fragments now before me, from several
localities, are not in a better state of preservation than Stoliczka’s type (fig, 3)
at a corresponding size (e.g., No. K. 24-757¢) and there is only a single phrag-
mocone in a cylindrical guard, embedded in matrix, which has an alveolar angle
of 19°, but cannot definitely be assigned fo this species, On the other hand,
there are many smaller examples, like those here figured, in a slightly better
state of preservation and characterised by the same elongated smooth guard.

L Loc. cit., p. 56: Pl VIIL, figs. du-c, ete., {1907).
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distinctly flattened or depressed where it is spindle-shaped, cvlindrical nearer the
apex and fowards the alveolar end. The ventral groove is not distinet in any
one example; sometimes there is a mere crack (Plate III, fig. 3a), many are
corroded (Plate II, fig. 1), most again are too short (Plate IlI, fig. 3e) to show
this groove but the two lateral lines are visible in a number of fthe less weathered
guards (Plate VI, fig. 5a).

Deformation in the rock, again, has caused an abnormal appearance in
some (Plate III, fig. 3d) for the transverse fractures suggest that the curve is
accidental, not pathological and some of the ammonites from the same beds
are also deformed. In others again the weathering has made the apex as
acute as in the form referred below to H. windhouwert and the identification
of many of the belemnites listed below is therefore extreinely doubtful.

Horizon.—Axgovian (Upper Oxfordian), about transversarius zone.

Localities.—1, 3, 4 (unear Burjianwala Laman), No. K. 28-701 (pars, 18 speci--
mens), No. K. 24-738 (pars, 31 specimens), No, K. 24-739; 7a (near Talidhok),
No. K. 24-755 (19 specimens); 8 (near Bagh Nilab), No. K. 24-757 (pars, &
specimens) ; 10 (near Bata), No.K. 24-762 (pars, 16 specimens).

2. HIroLITES TIBETICUS (Stoliczka).

(Plate V, fig. 3.)

1865. Belemnites tibeticus, Stoliczka. Geological Sections across the Himalayan Mount--
ains, ete., Mem. Geol. Surv. Ind., V, p. 79; PL VIII, figs. §5-6.
1910. Dicoelites tibeticus (Stoliczka). Uhlig, Fauna der Spiti-Schicfer, loc, cit., p. 539.
1920, Dactyloteuthis (?) tibetica (Stoliczka). Biilow-Trummer, in Diener, Fossilium Cata-
logus, I, Pt. IT, p. 100. :
1925, Hastites ? tibeticus (Stoliczka). Lissajous and Roman, Repertoire alphabétique des
Bélemnites jurassiques, ete.,, Trav. Lab. Géol. Lyon, Fase, VIII, Mém. No. 7,
p. 144

1929, Hibolites tibeticus (Stoliczka). Stolley, Uber ostindische Jura-Belemniten, Pal,
Timor, Lief, X111, No. XXIX, p. 213.

The original description was as follows :—

* A cylindrical guard, resembling Bel. digitalis. The surface is quite smooth, and on some of
the small specimens two fine and only very short grooves noar the point are indicated, others have
shght and simple vascular impressions on the sides. On larger speeimens nothing of either is usually
visible, but the guard has on its upper portion a slight [ventral] groove and the shell becomes at; the
same time somewhat slender. The section is nearly round, sometimes a little compressed laterally.
Nothing of the alveolus is seen on any of our specimens.’

Stoliczka thought that his species was closely allied to B. semshastatus
figured by Zieten!, but since this, according to Lissajous and Roman? is only
a young Hibolites hasiotus, it may be assumed that the present form, indeed,
differs from H. budhaicus merely in being shorter and plumper, as Stolley stated,
The original of Stoliczka’s fig. 6 may represent a distinet fo_rm, a8 Lissajous

1 Die Versteinerungen Wiirttembergs, Pl XXTI, fig. 4, (1830-33}.
2 Lot, cif., p. 133, (1925).
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and Roman suggested who (erroneously ?) compared it to a Liassic species. The
tvpe (fig. 5) is characterised by its circular section, smoothness and ventral
groove and may thus be taken to.differ from H. verbeeki, Kruizinga !, merely
in being less hastate, ¢.e., more cylindrical.
Horizon.—Argovian (Upper Oxifordian), about #romsversarius zone.
Localities.—7 (near Talidhok), No. K. 24-754b; and 9 (near Bagh Nilab),
No. K. 24-76la.

3. Hiporires afl. winDHOUWERI, Stolley.

(Plate VI, figs. 4a-d.)

1907, Belemnites of. Zagozcus, G. Boehm, Oxford des Wai Galo, Bem 2. Geol. v. Nieder-
lind. Indien, 1, 3, Palamontogr., Suppl. IV, p. 57 ; PL VII, fige. 14-16.

1925. Belemmopsis lagoicus (Boehm). Lissajous and Roma.n, Repertoire alphabétique des

) Bélemnites jurassiques, loc. ¢it., p. 104,

1929, Hibolites windhowweri (G. Boehm), Stolley, Uber ostindische Jura-Belemaiten, los.
cit., p. 204 ; PL CCLVI (9), figs. 1-4 (non 5).

The fragments doubtfully referred to this form are distinguished from the
associated H. budhatcus by a more pointed, more acutely conical shape and
by a sub-circular cross-section. None is long or perfect enough to show grooves
or lateral lines, but the figured example, at the upper end, has a somewhat sub-
quadrate shape, with very slight flattering in a dorso-ventral as well as in a
lateral direction. There is also slight excentricity of the apex which makes 1t
probable that figs. 4a, b represent the lateral aspect, while fig. 4¢ is not at righy
angles to the other two. Stolley’ s fig. 2b seems to show the closest resemblance,
but the fragments could, of course, also be matched by individuals of such
KEuropean species as H. semisulcatus (Miinster) 2 of H. diceratinus (Etallon). 3 These
are of later age, while H. lagoicus (Boehm)* and the very similar H. werbeeks,
Kruizinga, already mentioned, are less acute. Conversely H. fusticulus
(Waagen) ® is still more slender, but H. stoliczkanus (Waagen)®, again, is a closely
allied species. Unfortunately there i1s not enough material of these species to
appraise their real differences and the poor state of preservation of the Attock
forms, of course, makes definite identifications impossible.

- Horizon.—Argovian (Upper Oxfordian), about transversarius zone.

Localities.—1 and 3 (near Burjianwala Laman), Nos. K. 23-701¢-e, and K.
24-738 (pars, 7 specimens); 7 (near Talidhok), No. K. 24-754a; 9 (pear Bagh
Nilab), No. K. 24-7616; 10 (near Bata), No. K. 24-762¢.

1 Belemnieten uit de Jurassische Afzettingen van de Soela-Eilanden, Jaarb. v. Mijnwezen, Vol. XLIX (1920),
Verh., p. 179; Pl VI, fig. 1, (1921).
® See Zittel, Fauna der 4lteren Cephalop oden-filhrenden Tithonhildungen, Palwoniogr., Suppl, Pl I (XXV), £g. 3,
{1870).

. % 8ee Loriol and Bourgeat, Etudes sur les Mollusques des couches coralligéhes de Valfin, Mém. Soc. Pal

‘Vol. XIII, p. 37; PL 1, figs. 1-4, (1884).

4 Loc. cif.,, p. 57 ; Pl VI1I, fig. 12 (lectotype), (1907).

5 Loc. cif., (Jurassic Fauny of Kuteh), p. 9; PL I, figs. 2a-e, (1873).

¢ Ibid., p. 10; PL T, figs, 1a-f.

Sutsse,
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4. HiBoLiTEs sp. nov. ? c¢f. PLANOHASTATUS (Roemer).

(Plate II, figs. 6a-c.)
1920, Hibolutes planokastatus (Roemer), Biillow-Trummer in Diener, Fossiium Cataloggs,
1, pars 11, p. 150.
1925. Belemnopsis planohastatus (Roemer). Lissajous and Roman. Repertoire alphabétique
des Bélemnites jurassiques, loe. eit., p. 122.

The deformed guard here figured is too corroded to show any diagnostic
characters except the flattened shape; it seems to belong to a new form of
Hibolites allied to Roemer’s species, but there is no certainty that the flatten-
ing is pos due to lateral compression rather than to ventro-dorsal depression.
Hibolites girardot: (P. de Loriol) * 1 less depressed and more hastate but pro-
bably also closely allied; for if some other fragments before me (e.g., No. K.
23-701a) belong to the same species, then this must be interpreted as differing
from H. budhaicus merely in the greater depression of the guard, giving it an
elliptical shape (fig. 8¢) almost from the apex. No ventral grooves, however,
not to mention signs of the alveolus, have been observed in any of the short
Attock fragments.

Most of the latter could have been attached to the Portlandian H. flemingi,
Spath 2, which according to abundant new Madagascar material before me, has
more flattened varieties than the type previously figured. If I am now
attaching the present form to the earlier . planohastatus and H. girardots, it
is done not only on account of the difference in age, but also because the figured
example, although deformed, appears to be a far more extreme form than H.
Sleminge.

Horizon.—Argovian (Upper Ozxfordian), about transversarius zone.

Locality~—1 (near Burjianwala Laman), Nos. K. 23-70la, b; 8 (neaxr Bagh
Nilab), No. K. 24-757¢.

5. Hiporires (HasTiTEs ?) cf. cLaviger (Waagen).

{(Plate V, figs. 4da-c.)

1920. Hibolites claviger (Waagen). Billow-Trummer in Diener, Fossilium Catalogus, 1,
pars 11, p. 137.

1927. Hibolites (Hastites ?) claviger (Waagen). Spath, Revision of the Jurassic Cephalopod
Tauna of Kachh, loc. cit., Pt. I, p. 17. (See there for synonymy.)

1933. Hibolites (Hastites ?) claviger (Waagen). Spath, Revision of the Jurassic Cephalopod
Fauna of Kachh, loc. ait., Pt. VI, p. 664.

There is only a single corroded example of this form and the reference
to Waagen’s species is suggested merely by the club-shape. I have previously
pointed out that Waagen’s figure was restored and there is no justification for
Stolley’s ® describing the type as having a depressed (or transversely-oval) sec-

1 Btude sur les Mollusques et Brachiopodes de I'Oxfordien supérieur et moyen du  Jura ledonien, Mém. Soc. Pa’,
Suisse, Vol. XXIX, p. 6; PL I, figs. 2.3, (1902). ~

2 J,0c. cil., Kachh Revision, Pt. I, p. 13; Pl I, fig. 2, (1927).

3 Loc. eif. (Pal. Timor,), p. 201, (1929}

B2
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tion, as against the laterally flattened or compressed section of his doubtfully
dated H. boloides.t In the Portlandian marls of Andranosamontana in Mada-
gascar, H. claviger (No. 603a) and the more extreme H. boloides (No. 603b) occur
together and they are both very slightly compressed laterally. But a claviger-
like form (No. 608) occurs already in the Oxfordian of Marodaba (associated
with Metapeltoceras) and this is indeed slightly depressed. Since, however, the
two club-shaped forms of Hibolites I figared? from the Dhosa oolite of Kachh
‘are again slightly compressed, there is no conmection between shape of the cross-
section and date of existence in this group and the typlcal H. claviger may occur
in the Oxfordian as well as higher.

The narrowing of the guard at the upper end might be held to be due to
-the corrosion and beginning ( ? ) exfoliation, but the outer layer seems to have
been removed too symmetrically to make it probable that the claviger-like shape
iz accidental and that the fragment originally belonged to a more elongated
-guard like that of H. brouweri, Kruizinga.®

Horizon.—Argovian (Upper Oxfordian), about fransversarius zone.

Locality.—10 (near Bata), No. K. 24-762a.

2. Sub-family : DUVALINAE, Pavlow.
Genus : RuoraroTEUTHIS, Lissajous, 1915.
1. RroPALOTEUTHIS sp. nov.? aff. spissa (Gilliéron).

(Plate V, figs. 2a-d.)
1920. Hibolites (?) spissus (Glilliéron), Biilow-Trummer in Diener, Fossilium Catalogus,
I, pars 11, p. 153 (with synonymy).

1925, Rhopaloteuthis spissus (Gilliéron). Lissajous and Roman, Repertoire alphabétique
des Bélemnites jurassiques, loc. eit., p. 138.

The example here figured has been deformed in the rock and is thus difficult
4o place, but the cross-section at the upper end is subquadrate, with distinct
lateral flattening, as in R. voiromensis (Favre)? which was taken by Lissajous
40 be identical with Belemnites monsalvensis, Gilliéron.® Since the cross-section
of the latter, however, was stated by Lissajous® to have been represented as
too square, it is possible that it is at least as close to the Attock form here dis-
.cussed us is the more rounded R. spissa.

The guard is also slightly more club-shaped, as in R. gillierons (Mayer)?
which, however, is of earlier (Callovian) age, like the more stumpy RE. bzoviensis

1 Ibid., p. 201; Pl. OCIV (8), figs. 10, 11.

? Revision of the Jurassic Cephalopod Fauna of Kachh, Pt, 5, Pl CXIV, figa. 6a, &; Pl. CXXI, fig. 10, (1931).
3 Loc. eit., p- 176; PL V, fig. 1, (1921). '

¢ Description des fossiles du terrain Jurassique de 1a montagne des Voirons, Mém. Soc. Pal. Suisse, Vol II, p. 15;
1, figs. 4-5, (1875).

3 Apergu géologique sur les Alpes de Fribourg en general et Monsalvens en particulier, Mat. Carte Géol. Suisse,
XT1, Pl. VII, fig. 10, (1873).

*In Lissajous and Romsn, loc. eit., p. 111, (1925).

" See Lissajous and Roman, Description de guekjaes nouvelles éspdoes de Béleranites jurassiques, Trac. Lab.
.Géol, Lyon, Faso. X, Mém, No. 7 (suppl.), p. 38: PL TV, fige. 8-11, (1927).

PL
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(Zeuschner). ' As one of the cotypes of &’Orbigny’s Belemnites sauvanausus?
‘with a somewhat similar shape is also included in R. spisse it seems advisable
provisionally to attach the Attock form to this species, although the restricted
R. sauvanausa itself® is similarly clavate.
Horvzon.—Argovian (Upper Oxfordian), about fransversarius zone.
Locality.—3 (near Burjianwala Laman), No. K. 24-737.

LIST OF LOCALITIES WITH THEIR CEPHALOPOD FAUNAS.

Listing the fossils above described according to their ‘localities, the following
assemblages are obtained :— '

Locality 1.—One mile 5° 8. of E. from Burjianwala Laman (33° 39': 72°
18', sheet 43¢-6).

This locality has yielded many of the fossils here described, in addition to
brachiopods and pelecypods to be dealt with by Miss Wood and Mr. Cox. The
cephalopods are all marked as having come from the Lower Giumal beds, but
-even so they belong to two very distinct faunas. The following comprise the
-earlier assemblage, heve referred to the Argovian (or Upper Oxfordian) and
zoughly corresponding to the #rensversurius zone :—

Epimayaites polyphemus (Waagen).

Epimayaites afl. lemoini, Spath.

Perisphinctes orientalis, Siemiradzki.
Perisphinctes cf. indogermanus, Waagen.
Perisphinctes jelskis, Siemiradzki.

Biplices aff. de-riazi (Siemiradzki).
Pachyplanulites pralaire; (Favre). .
Dichotomosphinctes cf. orbignyz (P. de Loriol).
Dichotomosphinetes sp. ind.

Dichotomosphinctes afl. grossouvrer (Siemiradzli),
Dichotomosphinctes sp. nov. ? aff. waehners (Siemiradzki).
Prososphinctes virguloides (Waagen).

Hibolites budhaicus (Stoliczka).

Hibolites aff. windhouwer?, Stolley.

Hibolites aff. planohastatus (Roemer).

The fossils came out of a calcareous (and generally glauconitic) sandstone,
woften full of belemnite frarments, but there is also one large fragment (No. K.
-23-699) which seems to liave a more uniformly fine-grained sandy matrix. Un-
fortunately this fossil is so worn as to be quite unrecognisable. I first thought
that the ribbing of this fragment (which may not even have belonged to an
.ammonite) showed bifurcation at the umbilical border, as in Peltoceratoides, and
1 recorded this genus in my provisional account of the Attock faunas?, also
Mayaites maya. Since both these doterminations, however, are now corrected,

1.8ee Ligsajous and Roman, Description de queljues noavelles éspades de Bélemunites jurassiques, T'rav. Leb. Géol. Lyon,,
Fisc. X, Mém. No. ¥ (suppl.),p. 38 ;PL IV, figa, 4-6.

* Paléontologie Y¥rangaise, Terr. Jurass., p. 128 ;.Pl. XXIT, figs. 4-5, (1843).
3 Ibid., figs. 'F-§ only.
+ Bpath, foc. i, Kachh Revision, Pt. VI, p. 803, (1933).
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couid even be held to come irom a bed (unrecognised in the field) below she-
equivalent of the Spiti shales with the limonitic ammonites, The resemblancs
to the forms of the Neocomian beds of neighbouring areas is purely lithological,
and further evidence is undoubtedly required.

Locality 10.—From a nelo about one mile N. 35° E. of Bata. (33° 41":72° 2,
sheet 43¢-2). .

The belemnites found at this locality include —

Belemnopsis tanganensis (Futterer)

Hibolites budhaicus (Stoliczka)

Hibolites afl. windhouwers, Stolley

Hibolites (Hastites ) cof. claviger (Waagen)
and although many of the fragments are doubtful they indicate the same Argo.
vian beds as those recorded above.

Locality 11.—Fast of Sujhanda, very close to the village (33° 45': 72°,
sheet 43c-1). '

The five belemnite fragments from this locality are unfortunately small and
quite unrecognisable. They are the only belemnites marked ° Upper Giumal
beds® and they are associated with pelecypods and an indeterminable crushed
echinoid, also fragments of echinoid radioles, in a more conglomeratic, calcare--
ous sandstone or sandy limestone, weathering with an ochreous crust, They
may be of Albian age like the ammonites from locality 12, for in the neigh- -
bouring Hazara Mountains similar belemnites, possibly Neohibolites but larger
than any European Gault belemnites, occur together with Middle Albian am--
monites, !

Locality 12.-—About three furlongs south of Sujhanda.

The three ammonite fragments from this locality are described above as—

Oxytropidoceras aff. rowssyanum (d’Orbigny).

Oxytropidoceras cf. acutocarinatum (Shumard).
There is no doubt about their Middle Albian age, but it i3 curious that no -
example of Douvilleiceras or Lyelliceras, so abundant in the corresponding beds
of the Samana and Hazara ranges, has been collected. They are preserved in
a more compact and more uniform, gray limestone, but one was oyster-coated
and they must have been weathered out and picked up loose. There are not
other fossils from exactly the same locality, though the Upper Giumal beds at
other spots near the same village have yielded a number of pelecypods.

[N

PALAEONTOLOGICAL AND STRATIGRAPHICAL RESULTS.

It has been shown above that the cephalopods of the Attock district belong
to three distinct faunas, the earliest of which is of Upper Oxfordian or Argovian
age. Unfortunately the Argovian ammonites are all poorly preserved, but they
mostly belong %o species known in betier examples from the Upper Dhosa
oolite and the equivalent Kantcote ironstone of Kachh so that little could be
added to our knowledge of these forms, except, perhaps, in the case of Proso-

1 See Spath, loe. cit, {Possil Faune of the Samana Range), p. 62, (1930}
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sphinctes virguloides (Waagen), This species has been widely guoted. but mis.
interpresed by most authors ; and the illustration of some tvpical examples
may prove useful, There arc two ov three Perisphinctids not ver recorded
from Kachh, or indeed, irom India, but they arve forms closely related to she
other species here described and their occwrrence is of no paleonsological sig-
nificance.

It may be noted, however, that the commonest Perisphinctid is a Kachh
species (Prososphinctes virguloides) and that the only other ammonites besides
the Perisphinctids are two species of Epimayaites, also a Kachh genus that has
not been found west or north of the area wunder discussion. It is known from
Spiti and the Dutch East Indies, and may oceur in Madagascar and the Salt
Range, but the * Polyphemus’ Limestone of Baluchistan was named after one
of the species here described by error, yielding in reality only true .acroce-
phalites of much earlier date.! With these distinctive Kachh elements repre-
sented, the Argovian ammonite fauna of the Attock district is thus undoubtedly
more closely linked to that of the Indo-Madagascan Province than to that of
the Mediterranean area. For even the Persian Perisphinctes obligueplicatus and
P. alterneplicatus, recorded by Nischer 2 are not identical with Waagen’s Kachh
species, as 1 have pointed out on previous occasions 3 and the few indifferent
Huropean Perisphinctids Like Dicholomosphinctes orbignyi (P. de Loriol) here listeds
and also recorded from Kachh, might have been attached to local species or
possibly described as new if available in complete specimens, It is true that
as in the case of Pachyplanulites pralairei (Favre) from Attock, or of various
Kachh Perisphinctids previously described, specific identity with common Euro-
pesn or universal forms is suggested, but the Kachh fauna, in any case, includes
no less than 70 per cent. of purely Indian or local elements.

The absence, from the Attock fauna, of such typical southern elements as
Phylloceras and Lytoceras, and the occurrence of only two trachyostracous am-
monite-groups, should not perhaps be unduly stressed, being merely negative
evidence with the present, small, collections, but they support the view that
the sometimes almost conglomeratic deposit was formed in a shallow epiconti-
nental sea, not far from a coast-line, during a temporary transgression.

The belemuites from the same Argovian beds do not seem to agree with
the evidence of the ammonites. First of all there iz only a single individual
of a Belemnopsis out of 120 specimens (and numerous fragments in the rock),
whereas in Kachh, in the Dhosa oolite, Belemnopsis is at least as common as
Hibolites. The species of the latter genus, also, are almost all of the semisul-
catus group, not depressed, like most of the Attock forms, and the greatly
flattened types are apparently altogether absent in Kachh. It is doubtful, how-
ever, whether this difference 1s of great importance; for the belemnites of the
Dhosa oolite, although very plentiful, are always firmly embedded in the rock,

1 See Spath, loc. cit. {Kachh Revision, Pt. VI}, p. 808, (1933},
2 Jura und Kreide aus Persien, Beitr. Pal. Geol.-Osterr. Ung.,, Vol. XXVII, pp. 240, 243; Pl. XX, figs, 3 and

7, (1915} _
@ §path, loc. ¢it. (Kachh Revision, Pt. 1V), pp. 409, 479, (1931).
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rareiv westhered-out lixe those here deseribed, and no systematic collections
have =0 far been made.  Again, from the Kantcote ironstone, where they are
n 2 tar betver state of preservation, or from the Belemnite marls of Jurun there
are so far only few specimens and exact comparison of belemnite faunas is
dependent on abundance of material. Moreover, the preservation of the Attock
examples is such that identifications are mostly provisional and our knowledge
of the two Himalayan forms (B. budhatcus and B. tibettcus), {irst described by
Stoliczka from beds below the Spiti shales, but probably not from the Tagling

limestone of the Spiti district, cannot be said to be anything like complete even
now.

Yet it is probable that this difference 1s. at least partly due to difference
of facies, Some rock fragments before me, from locality 7¢, are almost euntively
made up of belemnite fragments, with a sof, glauconitic, marl in between,
‘resembling a Cretaceous ° greensand ’. Something like this is known from north-
western Kachh, but there are no belemnites; on the other hand, the well-
preserved forms from Kantcote are embedded in a pure, red, hmmatitic rock.

Now glauconite is a mineral which I believe to depend for its formation
on long-continued action of sea-water, 4.e., slow deposition under the influence
of currents in sediments probably never to be reduced to horizontality. It is
known thet it may determine the composition of a fauna, for Languinel has
recently shown that in the Argovian of a certain region in the south-east of
France, Phylloceras is parficularly abundant at the two extremities where the
beds are relatively thicker and very glauconitic; conversely Ochetoceras, nob
frequent at these two points, is numerous, with only a feeble proportion of
Phylloceras, in the less glauconitic limestones elsewhere.

In Kachh again, although the Dhosa oolite may sometimes be conglomeratic
and be succeeded by much younger beds, yet it always rests conformably on
and merges Insensibly into the athleta shales below, showing continuous deposi-
tion, whereas the corresponding Aigovian beds of the Attock district (judging
by the description of some of the fossils as either basal Giumal or uppermost
Trias) are clearly transgressive after a long emergence of the land, Since the
Argovian itself 1s immediately followed by the equivalents of the Spiti shales
to be discussed presently, and since the few Upper Oxfordian deposits so far
known from the Himalayan and Tibetan region also indicate merely temporary
transgressions, it is probable that there was continuous submergence only in

the south, d.e., that the immigrants all came from the Indian Ocean or rather
the Arabian Sea of the period.

The next higher assemblage unfortunately consists of only a few ammonites
but they are all definitely recognisable and undoubtedly belong to species found
only in the Lochambel beds of the Spiti shales. They are all of uppermost
Tithonian or lowest Infra-Valanginian age, e.g., from a narrow horizon at the
limit of the Jurassic and Cretaceous and although fhey are limonitic (and, in
one case, phosphatic) and different in preservation from fhe Argovian ammonites,

1 Loe. eif. (C. B. Acud. Sei. Paris, Vol. 194), No. 7, p. 635, (1932),
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above discussed, it appears that their bed has not been distinguishable in the
field from that of the other °basal Giumals’. The description as ‘ basal’ alone
suggests that the Argovian and Berriasian beds together are not of great thick-
nese and since Albian ammonites apparently occur immediately above, the
sequence must be extremely fragmentary.

While the affinity of this second fauna with that of the Lochambel beds
of the Spiti area is undoubted, the three examples of Ozyiropidoceras described
as Middle Albian belong to a much more universal group. TIn fact they are
referred to a French and a North American species, but as similar forms occur
in many other Kuropean and African countries, in South America, and in Persia
and India (Ilazara) there is little significance in these specific names. In un-
described Persian ocollections before me, for example, these two species are
assoclated with O. sergipense (White) and O. trinstense (Gabb), forms Lnown
from Brazil and Texas, and they are associated, as in those countries, with
Dipoloceras while the occurrence of Douwilleiceras and other Middle Albian genera,
as of the Upper Albian Mortoniceras, Prohysteroceras and Elobiceras shows that
the Albian (and indeed the whole of the Cretaceous) succession. in Persia is far
more continuous than that of either the Samana and Hazara Mountains, the
intervening Attock district, or of any Himalayan area so far explored. The
Albian ammonites were therefore also probably Lmmigrants from the southwest
and judging by the fact that both at Samana and in the Hazara mountains,
comparable forms are contined to a narrow band of rock, it is here again a case
of merely temporary transgression.

Age and affinities of the fhree faunas discussed are thus definitely estab-
lished. The extended Jurassic Mediterranean or Tethys was constantly in open
communication aeross Persia with the Indian Ocean which was apparently al-
ready much as it is at the present day. In the area under discussion, asin
the neighbouring districts, the submergence was always temporary and varied
from place to place. For while it is possible that a Neocomian bed, below
the Albian band, similar to the Belemnite beds of Samana or Thal has been
overlooked at some or all of the Attock localities, there is apparently no equiva-
lent of the Chidamu beds of the Spiti shales, although a Virgatosphinctes has
been recorded from Hazara. Even the Spiti shales themselves illustrate the
incompleteness of the Jurassic and Cretaceous record, for, even if they are
separated by unfossiliferous beds, not recorded in literature, the Chidamu beds
with Upper Kimmeridgian and Portlandian ammonites and the Lochambel beds
with dominant Spiticeras and Neocomitids do not bridge the gap between the
Jurassic and the Cretaceous as completely as appears at first sight.

According to Uhlig, a large number of his Blanfordiceras, probably ranging
up to the base of the Cretaceous, came from the Lochambel beds; the speci-
mens from Kuti came from the Upper and Middle Spiti shales; one example
from Chojan was marked Middle Spiti shales. But the Portlandian Hildogloch-
iceras also was from the ‘middle horizon’ of the Spiti shales of Chidamu and
Svikia, while undoubtedly Jurassic Virgatosphinctes were stated to be partly from
ths middle Spiti shales, partly from the lowest Chidamu beds.

¥ 2
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Again Oppelia |Gymnodiscoceras] acucincta which, in Hazara, occurs together
with Virgatosphinctes freguens, wag found by A. v. Krafit in the ‘ middle and
upper ’ Spiti shales of Kuti, whence came also some Kossmalfia whereas others
were {rom the ‘middle stage’ of Lochambelkichak., Of course, Uhlig himself
directed attention to the desirability of ascertaining the exact horizon, within
the Spiti shales, of the different elements of the fauna, but until this is done
it seems to me that the diserepancies can only be explained by assuming thas
the few hundred feet of Spiti shales at the different localities do not include
the same horizons, most of the successions, moreover, being probably incom-
plete. This fragmentary Jurassic is succeeded by an equally unrepresentative
Cretaceous succession mostly unfossiliferous sandstones, with a maximum thick-
ness of 300 feet, and compared to the HKuropean Hiysch. Since this post-Spisi
shales deposit represents the frue (numal beds, it iz of course clear that this
name cannot be used for the Jurassic sediments of the Attock district.

1 have previously spoken of the Chidamm beds as including the first (Upper
Kimmeridgian to Portlandian) ammonites and resting unconformably on the
Argovian Belemnite beds. But while ° Virgatosphinctes’ are like undoubted
Upper Kimmeridgian forms in England and while Perisphinctes biplicatus (Uhlig)
may belong to ‘ Pavlovia’ in the wider sense, as llovaisky held, and resembles
some ammonites | collected in the Portland sands of Dorset, there is an altoge-
ther inadequate representation of the many faunas known to exist between the
Upper Kimmeridgian and the Spiti beds of the Lochambel stage. Berriasella
itself is represented in the Bpiti shales only by two doubtful fragments, com-
parable to the Neocomitid form here described {(Plate VI, fig. 9), and significantly
enough they are from °Lochambelkichak, third stage’, 4.e., Cretaceous. There
18 no trace of the rich Proniceras,  Substeueroceras, and Paradontoceras faunas
that in Mexico and South America oceur in hundreds of feet of deposits whose
position. above the Portlandian and below the Spiticeratan dates them as un-
doubtedly Tithonian. The Upper Kimmeridgian and Portlandian, in England
alone represent a thickness of a thousand feet and the succeeding Tithonian of,
e.g., San Pedro de Gallo in Mexico (° Portlandien supérieur’ of Burckhardt)
includes up to 600 metres of deposits, not counting several hundred feet more
of beds with ° Steweroceras’.

When ammonite faunas are strictly homotaxial, if not contemporaneous,
they show a remarkable similarity in widely distant areas. The San Vigilio
fauna, occurring in similarly marmorised Lower Bajocian limestones in East
Persial, or the Italian Domerian faunas being found almost identical in Bal-
uchistan?, the Speeton Valanginian ammonite fauna recorded from Uitenhage®, or
the Lower Portlandian Anavirgatites fauna of Neuburg on the Danube discovered
in Somaliland* are some examples. There is little or no evidence of any of
these in the Himalayan region; mnor is there anything like the magnificent

1Tn a colleetion from nesr Ra.v.ar, to be described in a future part of the Pal. Ind.

® Bee Hpath, Cretaceous Cephalopoda from Zululand, loc. cit., p. 272, (1921).

% Spath, On the Cephalopoda of the Uitenhage Beds, Ann. 8. Afr. Museum, Vol. XXVIII, Pt. II, pp. 131-}53,

(1930).
¢ Hunterian Museum Monographs, Val. I, p. 162, (19825),
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development of all the Cretaceous formasions in south-western Persia, even in
Tibet. The Jurassic sequence in the IHimalayan °geosyncline’ compares very
unfavourably with that of Kachh, admittedly of neritic, marginal, facies.

For exact correlation it is necessary to compare only strictly homotaxial
or contemporaneous formations. Now the Jurassic and Cretaceous in the Attock
district includes disconnected portions of the Argovian, ‘ Berriasian’and Albian,
of unknown but slight thickness, since they were all mapped in the field as
Giumal beds. In the neighbouring northern part of Hazara the Spiti shales
and succeeding (true) Giumal beds and Albian band, together only vary from
36-210 feet, following also directly on Trias (or so-called ‘ Trias’) ; but in the
southern part which almost adjoins the district under discussion, the sequence
15 stil more interesting. Kor the beds between the ° Trias’ and the Nummu-
litic limestone form a heterogeneous mixture of about 300 feet of ° Giumal’
sandstones and shelly limestones, sometimes crowded with Trigonde. Judging
by Middlemiss’s account! this succession again includes Argovian beds (with
the inocerami and belemmnites of the basal Spiti shales), an equivalent of part
of the middle Spiti shales (with Gymnodiscoceras acucinctum and Virgatosphincles
frequens), also undoubtedly Cretaceous beds with a thin Albian band at the
top. In the Samana range, as has recently been shown by L. M. Davies, the
lower beds are not exposed or at least not explored, but they certainly indicate
a greater thickness down to the‘Trias’ than in the areas just discussed, but
as they have only yielded (near the top) a Rhynchonella, doubtfully referred
to the Callovian, they are probably earlier than the three faunas here described.
The succeeding black Samana Suk limestone, from 400 to 500 feet thick, 1 have
previously stated to occupy about the position of the Spiti shales, since it is
followed by a Neocomian belemnite bed of a thickness of 30-50 feet. The
latter is assumed to be of the same age as a similar glaueonitic bed on Kadimak
mountain, near Thal, thirty miles to the west. And as this has yielded Olco-
stephanus aff. astierianus (d’Orbigny), ascribed to the Lower Hauterivian, it is
clear that, even if the Samana Suk limestone exactly correspond to the 500
feet of Spiti shales at Giumal, it includes only a feeble representation of the
Upper Jurassic.

The thickness of the Jurassic in the Salt Range has also been estimated
at ouly 500 feet? and there (in the west)it certainly includes equivalents of
the wmacrocephalus shales and Gelden Ooclite of Kachh, so similar in all respects
that the ammonites capnot be distinguished in hand speecimens. The Upper
Jurassic portion, partly even carbonaceous and certainly neritic, must be ex-
fremely incomplete and the Cretaceous (Neocomian) beds in the western parg
of the range were found by Koken® to rest unconformably on eroded Nerinea
beds, apparently of mid-European facies. According to this author there is
neither Jurassic nor Cretaceous in the eastern part of the Range. The few
Jurassic ammonites known from the Karakoram and other localities in Central

1 The Geology of Hazara and the Black Mountain, Mem. Geol. Surv. Ind., XXVI, p. 32, (1896},
¢ Wynne, Geology of the Salt Range in the Punjab, op. ci., XIV, (i878).
8 Kreide und Jura in der Saltrange, Centraldl, f. Min., ete., p. 442, (1803).
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Asia which I discussed in connexion with the Kachh fauna are of Calloviam
age and there is no reason for assuming the Spiti shales, which certainly hawe
a much wider extension to the east into Tibet and as far as Sikkim, to be more
Tepresentative there than in the Spia or Niti areas. In the exotic blocks of
Malla Johar, supposed to have been derived from much farther in the north,
in Tibet, there has again been found a Lower lLiassic ammonite fauna indistin-
guishable from that of Adneth in the Salzburg Alps, another case of homotaxis.
But the lithological resemblance is probably due merely to similar action of
igneous activity and local metamorphism. Corresponding red beds with abundant
Phylloceras in the northern Alps, even if we concede them to be as abyssal as
Waehner ! thought, may represent but a very small portion of the whole Juras-
gio. : :
- Now Uhlig?, when endorsing Waagen s views a8 to the difference hetween
the Kachh and Spiti Jurassics, stated that the marine deposits in the Himalayas
were uninterrupted from the Triassic into the Cretaceous. He considered the
Upper Jurassic of the Himalayan series, even 1f composed of terriginous sedi-
ments, to be “bathyal’ to a greater extent than the more neritic deposits of
Kachh. Thiz view, however, seems to me debatable and the very opposite
might, perhaps, be claimed. I have shown that, in Kachh, there is not only
similarity of facies throughout and absence of cycles of sedimentation, but a
succession from at least the Bathonian to the Argovian, .., through some
1,800-2,000 feet of deposits, so continuous.-as to serve as a standard for universal
comparison. There is nothing like this known in the whole of the Jurassic
of the Himalayan so-called geosynclinal area, and the Cretaceous compares more
unfavourably still, even with that of England. Phylloceras and Lytoceras, Haug’s
two characteristic ‘stenothermal’ ammonites, occur throughout in Kachh, and
even in the Umia ammonite bed, with cearse quertz grains and glauconite,
they are commoner than in the. Spiti shales. 'These have yielded ammonites
in abundance, but only a few examples of .a single species of each of these two
genera, while in the Tithonian and Lower Cretaceous of the Mediterranean
troughs farther west Phylloceras and Lytoceras sinply swarmed.

Of course it is possible that more detailed knowledge of the extensive tract
of Jurassic in southefn Tibet may necessitate a modification of the views here
put forward, but from present evidence it appears that the wide-spread Spiti
shales do not differ from those of the Himalayan areas and that the varied con-
geries of neritic deposits below include nothing like the richly ammonitiferous
Jurassic of Kachh, although at different times there may have been marine
communication with the Karakoram and Bokhara region to the west.

Apart, perhaps, from the few Lower Liassic ammonites known in the derived
blocks of Malla Johar there is not a single Himalayan Jurassic fauns that could
be claimed as bathyal and there is not anywhere a succession—quite distinct
from the mere quantity of sediment—that could be claimed ashaving been
formed in a geosyncline in Haug’s sense, or that even denotes & general trough

1 Aus der Urzeit unserer Kalkalpen, Zeitschr, Deutsch. Ost., Alp. Ver., Vol, XXII, p. 108, {1891},
? Loc. cit. (Fauna der Spiti-Schiefer), p. 588, {1910)
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of sedimentation throughout Jurassic and Cretaceous times. During the Argov-
ian, an enlarged Persian Gulf covered parts of south-western Persia and pro-
bably was in open communication with the Mediterranean to the west, across
Syria and Asia Minor.t It is known that Afghanistan formed part of the
ancient Angaraland to the north, while thick deposits accumulated in Kachh and
Rajputana, along the sinking western margin of the landmass of Peninsular
India. The temporary transgressions of the Argovian sea into the Attock and
neighbouring areas must thus have taken place from a trough of deposition on
the site of the present Indus plains. The Argovian belemnite beds at the
base of the Spiti shales were probably also formed during a transgression of
this same sea in a northerly and easterly direction. But the incursion of the
sea into the Himalayan area was only very temporary. For the next higher
Chidamu beds, following on the Argovian, are of much later age and there is
no evidence that this gap is only apparent and really represents an abyssal
interval. In any case the whole of the Spiti succession only covers part of
the Upper Jurassic and Lowest Cretaceous and in spite of occasional slight
metamorphism, natural in a formation in this zone of tectonic disturbance, it
is no more of a deep-water deposit than the comparable bituminous Upper
Lias shales of Whitby. They contain exactly the same type of nodule, a com-
pact black rock, with occasional pyritisation; there is the same absence of
many groups of fossils, although ammonites are predominant throughout. No
liquid bitumen has been found, so far as I know, in the Spit1 shales cementstone
nodules, and no reptiles and fishes have been recorded, but they represent the
same comparatively shallow-water sediment accumulating under Black Sea condit-
ions as other black shales in far inore thoroughly explored areas. If it is
further remembered how minute by comparison is the trough in which the far
more representative Jurassic sediments across England were deposited and how
ancient were some of the major features determining the shape of this trough,
it will be seen how speculative iz the assumption of a Himalayan ° geosyncline ’.
The heterogeneous Mesozoic sediments, far from being excessive, are below the
average of those formed in Kuropean epicontinental areas, and there is no sign
of an oceanic deep as visualised by Haug.?

From a study of the Jurassic deposits so far known and the close aflinity
of, for example, the ammonite faunas of Kachh and the Salt Range or the Attock
district, it is clear that there was not at any time during the Jurassic, except
perhaps temporarily in the Callovian, a continuous arm of the Tethyan sea
across Asia as Indicated in Dacqué’s® and Stefanini’s? maps. _

Hildoglochiceras, known only from the Spiti shales, Kachh, Tanganyika and
Madagascar, Bouleiceras from Baluchistan and Madagascar, in addition to ele-

1 See Krenkel! Der Syrische Bogen, Centralbl, f. Min., ete., p. 277, (1924),

1 The views expressed here are those of Dr. Spath. The hypothesis of a Himalayan geosyncline is not hased on
t he consideration of Jurassic and Cretaceous beds only, but on s consideration of deposits from Cambrian times
onwards ; further, this hypothesia does not requmire that the conditions of deposition should have been bathyat
throughout this vast length of time,—Ed,

% Der Jura in der Umgebung des lemurischen Kontinents, Gleol. Rundschau, Vol. I, p. 164 (text-fig ), (1910},

4 Moliuschi e Brachiopodi calloviani del Caracornm, Sped. Ital. de Filippi nell Himolata Caracorum e Tur.
chestan Cinese, Ser. II, Vol. ¥I, p. 17, (1913-14).
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ments like the Mayaitids, already discussed, are in my opinion sufficient evidence
for the distribution of seas in the Jurassic, but the Upper Cretaceous and Eoceme
flooding of Tibet may be due to the same subsidence that allowed the Ceno-
manian sea to enter the Ferghana region through Bokhara from the west.! The
major trough of deposition, during the Jurassic was along the Indus Plain and
thence to the east, where Grabau? assumed the existence of an old land under-
going erosion, and the geosynchne that was supposed to have migrated south
probably never emsted

1 Mushketov, The Tectonic Features of the East Ferghana and Alai Range, in Gregory, Structure of Asia, p. 183,
(1929).

 Migration of Geosynelines, Bull. Geol. Soc. China, Yol III, p. 167, (1024), From what has been said above
apd in Pt. VIof my Kachh work, it will be clear that I cannot accept either the Jurassic maps (Pl VII1) or the
account of the Cenomanian transgression given in Grabaw's Stratigraphy of China, Val. I, p. 519, (1428).
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ALPHABETICAL INDEX TO SPECIES,

Awlacosphinctes sp. juv. cf. prozimus (Steuer)
Beemnopsis tanganensis (Futterer) .
Berrasella?!  sp. ind.

Biplices afl. de-riazi (Slemlra.dzkl) .
Biplices afl. subrota (Choffat) . - .
Biplices sp. ind. .
Blanfordiceras aff. boekmz (Uhhg)
Blanfordiceras wallicki (Gray) .
Dichotomosphunctes aff. grossouvrei (Slemjradzkj)
Dichotomosphinctes of. orbignyi (de Loriol)
Dichotomosphinctes sp. ind. . . . . . .
Dichotomosphinctes sp. nov. ? aff, waekneri (Siemiradzki)
Epimayaites off. lemoini, Spath.

Epvmayaites polyphemus (Waagen) .

Hibolites budhaicus (Stoliczka). . . .
Hibolites iibeticus (Stoliczka) . . . . . .
Hibolites aff. windhowwert, Stolley . .

Hibolites sp. nov. ? cf. planohastatus (Roemer)

Hibolites (Hastites ?) cf. elaviger (Waagen)
Ozytropidoceras of. acutocarinatum (Shumard) . . .
Ozytropidoceras afl. roissyanum (d’Orbigny)
Pachyplanulites prolaiver (Favre)
Perizphinctes of. indogermanus, Waagen

Perisphinctes jelsksi, Siemiradzki . . v . .
Perisphinctes orientalis, Siemiradzki e e e

Prososphinctes virguloides (Waagen) . e _
Rhopaloteuthis sp. nov., afl. spissa (Glllléron} .o
Spiticeras sp. ind. . . . . . . .

MGIPO—M—VII1-4-17—13-7-34—425,

Pace,
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Fies, la, b.

Fies, %4, b.

Fres. 4a, b.

Fias. Ba, b.

Fia. 6.

PLATE L

DICHOTOMOSPHINCTES sp. nov. ? aff. warnRNERt (Siemiradeki). Side view and outline

whorl-section. Argovian, near. Bm']mnwala. Laman (Loc, 1}. K. 23-690. Page 11.

DICHOTOMOSPHINCTES sp. ind. Side view and out]me whorl-section. Same horizom
and locality (Loc. 1) K. 23- -695a. Page 10.

PrososprincrEs . aff. vigUnomEs (Waagen). Peripheral view of a poorly
preserved example. Same horizon and locality (Loe. b). K. 24-742a4. Page 12.

PrososprmeTEs aff. viReuLopEs (Waagen). S@de view and outline whorl-section of a
more mvalute variety. Same horizon -and ‘lecality (Loe.” 1). XK. 23-697b.
Page 12 ‘

BreLices sp. ind. Side view and oulline wherl-section. Argovian, near Talidhok
(Loc . K 24-751:; Page 8. '

Pnososrnmg'rns vmRGULomEs (Waagen), ~ Side view of Wugens holotype (1875,
Pl. XLIX; fig. 1)'from the Argovian. of Gemgta Bét, Kachh. Fou peripheral view
see Plate II,.fig: 3. G..8. I No.:.2-71.. Page 12.

Lo [
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Fias. la, b.

Frag. 2a, b.

Fra. 3.

‘Fiase. 4a, b.
Fia. 6.

Figs. 6a, &,

¥ioe. Ta, b. :

PLATE IL

HisoLITES BUDHAICES, Stoliczka. Ventro-dorsal and lateral views of a greatly
corroded example. Argovian, near Bagh Nilab (Loc. 8), K. 24-757b. Page 22.

Brrurces aff. pe-iazm (Siemiradzki). Side view and outline whosl-éection (restored,
but probably tco rounded peripherally). Argovian, near Burjianwala Laman
(Lec. 1). K. 23-697i. PageT. |

PROZOBPHINCTES VIRGULOIDES (Wasgem). Peripheral view of holotype; figured
in Plate I, fig. 6. Page 12,

ProgOPHINCTES VIBGULOIDER {Waagen). Side view and outline whorl-seotion of an
example from near Burjianwala Laman (Loc. 1). Argovian. K. 23-693.
Page 12,

DICHOTOMOSPHINGTES ef. omrmleny! (P. de Loriol). Side-view of a doubtful
fragment, Whorl-section similar to Plate I fig. 4b, Argovian, near Talidbok
(Loc. 7). K. 24-760b. Page 9.

Hrporrtes sp. nov. ¥ ¢f. rrLaNomAsTATUS (Roemer). Veniro-dorsal and lateral
aspects of a deformed gnard, with sectional outline. Argovian, near Bagh
Nilab (Loc. 8). K. 24-757a. Page 2.

Brrricer aff. suBroTa (Choffat), Side view and outline whorl-section of a frag-

ment from near Talidhok (Loc. 7). K. 24-750a. Page 7.
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Figs. la, &.
fige. 2a, b.

Fios. 3a-k.

Fws. do-¢.
Fina, ba, b,

Fiee. 6a, b.

Fies, 7a, b.

PLATE III.

Erimayartes aff, LEMoIN, Spath. Side view and outline whorl-section of a corrode?
fragment. Argovian, near Burjianwala Laman (Loc. 1), K. 23-6904, Page 3.

ErimMayarres poLYPuEMUS (Waagen), Side view and outline whorl-section of
fragment from the same horizon and locality (1). K. 23-698. Page 2.

Hizorrres sunmAICUs (Stoliczka). Lateral views of four examples, corroded and
partly deformed, with scctional ontlines, showing ventro-dorsal fattening o
thickest part. Argovian, near Burjianwala Laman (Loc. 3). K, 24-T3ma-,
Page 22.

PACHYPLANULIIES PRALAIREI (Favrej. Two side and peripheral views of small bhag-
ment. Same horizon and locality (1). K. 23-695e. DPage 8.

DiceoromospHINGTES atl. crossoUveEr (Siemiradzki), Side view and outhne whorl-
gection,” Same horizon and locality (1). K. 23-6924. Page L1,

DicnoToMosPuINCTES cf. ORBIGNYI (P. de Loriol). Side and peripheral views of a
doubtful, small, example from the same horizon snd locality (1). K. 23-655.7.
Page 9. '

Breiices aff. susrota (Cheoffat), Doubtful fragment from the Argoviau of Bagh
Nilab (Loe. 9). K. 24-759a. Page 7. '
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PLATE 1V.

Fies, 1a, b. PERISPHINCTES ORIENTALIS, Siemiradzki. Side view and ocutline whori-seetaoe.
Argovian, near Burjianwala Laman (Loc. 1). K. 23-6925. Page 4.

Fice. 2a, b; 3a, b. PerisprINCTES aff. sELskn, Siemiradzki. Side and peripheral views of two
doubtful, immature examples. Same horizon and locality (1). K. 23-605:,
f. Page 6.

Fio. 4. PERISPHINCTES JELSKII, Siemiradzki, Side view and restored outline whori-
section of a crushed fragment. Argovian, near Talidhok (Loc. 7). XK.
24-751¢. Page 6.

Figs. Ba, b. PrOSOSPHINCTES VIRGULOIDES (Waagen). Side view and restored outline whorel-
section of a crushed fragment. Same horizon and locality (7). E. 247713
Page 12,
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PLATE V,

Fics. 1la, b. PerispaiNcTes of. 1nDOGERMANUS (Waagen). Side view and outline whorl-scczion
of » worn example. Argovian, near Buyjianwala Laman (Loe. 1), K. 23-095.
Page 5.

Fias. 2a-6. B HOPALOTEUTHIS sp. nov. ¢ afl. spisse (Gilliéron). Three views and sectional outlizn»
of a deformed example. Argovian, near Burjianwala, Laman (Loc. 3). K. 24-
737. Page 26

Fr, 3. Himourres TiBETIOUS, Stoliczke. Corvoded fragment. Argovian, near Bagh XN:iatb
(Loc. 9). K. 24.761a. Page 23,

Fris, 4a-c. Hisouires (HasTITEs ?) of. cravieer (Waagen). Three views of a corroded guar:
Argovian, near Bata (Loc. 10). K. 24762¢. Page 25.

Fis5. 5. PeriseaINCTES of. INvOGERMANTS (Waagen). Peripheral view of & badly corredsg.
doubtful, example. Argovian, near Burjianwala Laman (Loc. 1). K.
23-695d. Page 5.

Pres. 6o, b, PERISPHINCTES JELSKIL (Siemiradzki). Side and peripheral views of holotype
[original of P. martelli, non Oppel: Waagen, Pl LV, fig, 3, (1875}], Argoviaz
Gangta Bét, Kachh. G. 8. 1, No. 2-89. Page 6.

Fw 7. PrososPHINCTES VIRGULOIDES (Waagen). Corroded example from the Argovii:
near Burjisnwala Laman (Loc. 1}, K. 28-697a. Page 12.
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PLATE VI,

le, b. OxyrropPipocERras aff, roissvanum (d'Orbigny). Side view and outline whorl-section
of one, and part of external suture-line of a second, worn, fragment. Middle
Albian, near Sujhanda (Loc. 12). K. 24-775a, b, Page 18.

2g-¢. OxvIROPIDOCERAS ¢f. ACUTOCARINATUM (Shumard). Side view, outline whorl-section
and external suture-line of & worn fragment, Same horizon and locality.
K. 24-77B-c. Page 20.

3a-c. DicEoTOMOSPHINCTES aff. GROSSOUVREL (Siemiradzki). Two side and peripheral
views of a deformed fragment. Argovian, near Talidhok (Loc. 7). K. 24-7514.
Page il.

dg-d. Hisorites aff. winpmouwErl, Stolley. Three views and sectional outline of a
doubtful fragment. Argovian, near Bata (Loc. 10). K. 24-762¢, Page 24,

Sa-d. HipoLires sUDHATOUR (Stoliczka). Three views and sectional outline of a small
example, with two lateral lines, Same horizon and locality. K. 24-762b. Page 22,

6a, b. BLANFORDICERAS WALLICHL (Gray). Side view and outline whorl-section, Upper-
most Tithonian ?, near Burjianwala Laman (Loc. 1). K. 23-691. Page 15.

Ta-¢. Braxyompiczras aff. nopmmr (Ublig). Two side and peripheral views of a limonitic
fragment, Lowest Infra-Valanginian ¢, near Talidhok (Loc. 6). K. 24-749,
Page 16, .

8a, b, SpTIoERAS Sp. ind. Side view and outline whorl-section. Lowest Infra-Valanginian,
near Burjianwala Laman (Loc. 1}, K. 23-696. Page 17.

Oa, b. Bermiasunra ? sp, ind. Side view and restored outline whorl-section. Uppermost
Tithonian or lowest Cretaceous, near Bagh Nilah (Loe. 9). K. 24-760. Page 13,

10a, b. AULACOSPHINCTS sp. juv. cf, PrOXmMUS (Steuer), Side and peripheral views. Upper-
most Tithonian ?, near Burjianwala Laman (Loc. 1). K, 23-692d, Page 17,






