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PREFACE

The paleontological contributions contained in the present volume represent
one of the results of the scientific expedition which operated in Badakhshan and
the surrounding countries during the summer of 1961 under the leadership of
Professor Ardito Desio, director of the Institute of Geology of the University of
Milan (Italy).

The 1961 expedition was preceded by a preliminary journey on the part of
A. Desio in 1955 and by a visit to Kabul during the autumn of 1954, after the
conquest of K? (8611 m). The purpose of the 1961 campaign was the geological
and the geophysical exploration of the Wakhan territory, situated between Hin-
du Kush and Pamir, and the extension westwards of the geophysical observations.
The leader was accompanied by Professor Antonio Marussi (geophysicist) of the
Trieste University and two assistents (Dr. Giorgio Pasquaré and Dr. Ercole Mar-
tina) and by an Afghan geologist (Mr. Ajruddin).

While the geophysical programm was more or less completely carried out,
the geological one was changed at the last moment because the expedition was
not permitted to visit Wakhan.

The nearest area was central Badakhshan, to the west of Wakhan, and here
the geological investigation took place. To be exact we geologically surveyed the
area enclosed between Shiwa lake, Zebak, Jurm, Keshem, Taliqgan, Kokcha river
and Faydzabad (fig. 1). The Afghan Geological Survey kindly supplied us with
some sheets of the 1:50.000 topographic map covering one part of central Ba-
dakhshan. We concentrated our activity principally in this area and gare up the
idea of exploring the northern slopes of Hindu Kush which was situated outside
the maps. Nevertheless we extended our investigation westwards, in Kataghan
and in the districts of Pull-i-Khumri and Mazar-i-Sherif, in order to clear up
some stratigraphic questions.

Most of the fossils described within this volume were collected to the west
of the cristalline anticlinorium of Faydzabad, which runs from north to south
linking the structures of Northern and Central Pamir with those of Badakhshan
and Hindu Kush (Desio, 1965).

To the east of the anticlinorium few but very interesting fossils were col-
lected, as in a small space specimens of different age were contained.

We are indebted to Eng. R. Varvelli, of the Engineering School of Turin and
member of an Italian expedition to Hindu Kush, 1965, for the finding again one
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fossiliferous locality in the Kalawch valley, discovered by us in 1961, and finding
other fossiliferous beds belonging to the Lower Carboniferous (Corals) and to
the Triassic (plants).

The Corals were examined by A. von Schouppé of the Geological-Paleonto-
logical Institute of Miinster University and the plants by P.D.W. Barnard of the
Botany Department, University of Reading. The description are contained in this
volume. I am grateful to the two scientists for their kind collaboration.

More abundant are the fossils collected to the west of Faydzabad anticlino-
rium where the sedimentary formations are very widespread. The fossils are pre-
vailingly represented by Molluscs and Brachiopods belonging to the Cretaceous
and Eocene.

Before dealing with this material I must mention a small collection of Juras-
sic fossils (Molluscs and Brachiopods) which we collected in the area of the Kar-
kar mine studied by C. Rosst Ronchetti, director of the Paleontological Institute
of the University of Milan. These fossils complete a previous study by the same
author and Dr. N. Fantini Sestini on the fossil fauna of the Karkar formation
(1961).

The Cretaceous and Eocene fossils were found in many localities but most
of the them belong to the same formations. The fossils supplied us with the prin-
cipal means for our stratigraphic correlations which started from the West Badakh-
shan and extended to the Kataghan and to the Pull-i-K humri and Mazar-i-Sherif
districts. I should like to mention here the particular significance of the collabo-
ration between the micro and macropaleontologists in solving the difficult prob-
lems connected with those correlations. We are indebted to I. Premoli Silva of
the Institute of Paleontology of the University of Milan for her study of the Cre-
taceous and Eocene Foraminifera and to A. Berizzi Quarto di Palo of the same
Institute, who examined the rich collections of the Upper Cretaceous Molluscs
and Brachiopods and of the Paleogene Pelecypods.

My thanks to all our able collaborators in the paleontological field whose
work permitted us, the geologists, to have the best interpretation of the stratigraphy
of Central Badakhshan and surrounding countries and which is contained in vol-
ume 2 of the III Part of the Scientific Reports of the Italian Expedition to the
Karakorum (K?) and Hindu Kush, led by Ardito Desio, to be published in the
next months.

If the expedition to Central Badakhshan in 1961, organised and led by me,
was successful in spite of the various hitches which reduced our activity, this is
due to the assistance given on the part of the Italian and Afghan authorities, in
addition and above all to the spirit of dedication and initiative which always
animated my collaborators.
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First of all I have to thank the Italian Research Council which financed the
expedition, as without this help it would not have been possible to undertake it.

I must also thank the Afghanistan Embassy in Rome and the Foreign and
Education Ministries of Afghanistan who went to a great deal of trouble in
obtaining the necessary permits for us to go to Badakhshan. In particular I am
also extremely grateful to our Foreing Ministry and above all our Ambassador at
Kabul, His Excellency Folco Trabalza, whose intelligence, efficiency and assid-
uous assistance was superior the all expectations. At the same time I want to
thank the Embassy staff, among whom I particularly remember Miss Anna Paris
who did everything in her power during the difficult return phase to facilitate
the transport of material back to Italy.

I am extremely grateful to Ministry of Mines Dr. S.A. Popol and to the
Afghanistan Geological Survey, directed at that time by Dr. Abdul Samad Saleem
in the service of the Ministry for Mines, who gave us ample and extremely useful
assistance in supplying us with the topographic maps necessary for our work and
putting at our disposal the existing relative geological documents.

My heartiest thanks must then go to my valiant collaborators who did their
utmost in research work in the field, overcoming the difficulties which arose each
day, and who had a great deal of understanding with the local inhabitants who
gave us their most willing assistance. I must also thank the local authorities, from
the Governor of Faydzabad to the soldiers who accompanied us on our excursions
and who did their best to facilitate our work.

Ardito Desio
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LOWER CARBONIFEROUS CORALS FROM
BADAKHSHAN (NORTH-EAST AFGHANISTAN)

by

ALEXANDER VON SCHOUPPE

Geologisch-Paldontologisches Institut der Universitit Miinster, Westfalien

The corals described and illustrated in the present paper are kindly put at
my disposal by Prof. A. Desio (Milan), to whom I wish to express my sincerest
thanks. Five genera of which three species (two of them sp. nov.) are identified.
All of these specimens are collected from Kalawch Limestone, Kalawch River,
Badakhshan by Eng. R. Varvelli during the Italian Expedition (1965) to Hindu
Kush.

PALEONTOLOGICAL DESCRIPTIONS
RUGOSA

Fasciculophyllum Thomson, 1883

1883 Fasciculophyllum Thomson, p. 448.

1917 Fasciculophyllum — Gregory, pp. 223, 238.

1942 Fasciculophyllum — Hudson, p. 260.

1943 Fasciculophyllum — Hudson & Fox, p. 105.

1947 Fasciculophyllum — Jeffords, p. 18.

1952 Fasciculophyllum — Schindewolf, p. 177 (? partim).

1952 Fasciculophyllum — Lecompte in Piveteaux, p. 487.

1956 Fasciculophyllum — Hill in Moore, p. 260.

1962 Fasciculophyllum — So3kina & Kabakovi¢ in Sokolov, p. 352 (!).
? 1962 Fasciculiamplexus — Easton, p. 31.

1962 Fasciculophyllum — Easton, p. 32,

(1) Russian names are transliterated in accordance with German Norms for Transliteration of
Slavonic Cyrillic Characters (DIN 1460; 1962).
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1966 Fasciculophyllum — Dobroljubova & Kabakovi¢, p. 21.
1967 Fasciculophyllum — Ivanovskij, p. 21.

(This list of synonyms does not lay claim to completeness).

Type species — By subsequent designation of Gregory, 1917, pp. 223, 238.
Fasciculophyllum dybowskit Thomson, 1883, p. 449, pl. VI, figs. 23, 23a. Lower
Carboniferous: Scotland.

Diagnosis — (With reference to Hudson, 1942). Zaphrentoidid solitary corals
with predominantly relatively long major septa which are grouped in irregular
to « palmate » (') bundles. The latter reach or almost reach the axis. The
cardinal fossula is only a little wider than the other interseptal space and
usually extends near to the center and is divided in two by the cardinal
septum. Counter septum long. As a result of the septa-bundling well-marked
interseptal spaces are formed on both sides of the counter septum and the
ventral side of each alarseptum. Minor septa are not present or as short spines
developed in the ephebic stage. Generally the tabulae descend from the center
to the periphery and near to the wall they ascend again. Dissepiments are absent.

Remarks — In the literature there are some disagreements in taxonomic
extent of this zaphrentoid genus. Only an extensive revision of this genus-group
can solve these disagreements (see Zaphrentites). At the present I submit this ge-
nus diagnosis based upon Hudson (1942) and Hudson & Fox (1943). No stereo-
columella, as Schindewolf mistakenly states (1952, p. 176), can not be found in
this genus. An axial structure can only be misled by the tabulae-elements cut at
the center (Schouppé & Stacul, 1966, p. 142 et seq.).

Occurrence — Lower Carboniferous: Western and Eastern Europe, Asia.

Fasciculophyllum multiseptatum sp. n.
Pl 1, fig. 1-7

Holotype — The specimen illustrated on pl. 1, fig. 1-7 (No. A65-A1503).
Register number A1503.

Derivatio nominis — Multiseptatum many-septate, referred to the high
number of septa for this genus.

(1) Hudson & Fox (1943, p. 105) distinguish the septa-bundling into a « pinnate» and a «pal-
mate » one and give the following explanation: « Transverse sections of Zaphrentoid corals show that
the septa are often grouped by those in one sector joining at their axial ends. Such confluent septa
may be joined pinnately as in the Zaphrentites delanouei species-group, or palmately as in the Fasci-
culophyllum omaliusi species-group. In the former case there is a marked difference in the length of
the septa in the one sector, the longest and shortest being respectively the first and last formed, both
being the outer septa of the group. In latter case the septa are more equal in length but there is
usually one long septum near the centre of the group: on either side of it, each septum leans against
the next longer ».
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Locus typicus — Kalawch River, Badakhshan (North-East Afghanistan).
Stratum typicum — Kalawch limestone.

Material — The description is based upon one specimen nearly complete
except the primal part. 5 transverse sections presenting the neanic to ephebic
stage and another representing the calyx region are cut therefrom.

Diagnosis — Representatives with septa amount to 42. Those in the cardinal
quadrants are stouter.

Description — Externals. The small corallum as it is preserved is 15 mm
long and is more or less conic in shape with a calyx diameter of 15 mm. The
proximal part is not preserved and parts of the epitheca are weathered, so that
at such place the septa appear naked.

Transverse sections. The transverse section illustrated on pl. 1, fig. 5 is pre-
senting the ephebic stage out immediately below the calyx. This section is not
whole but can be compared with the section somewhat underlain illustrated on
pl. 1, fig. 4. Both the sections have a diameter of 15 mm. There are 42 major
septa. In the cardinal quadrants they are dilated and mostly long, and in each
quadrant they are irregularly to palmately bundled (s. foot-note 1, p. 6). These bun-
dles reach the axis at times. The cardinal septum is long and lies in a prominent
fossula. The counter septum is short and like the cardinal and the two alarsepta
does not participate in the formation of the septa-bundling. Thereby the well-
marked to some extent widened interseptal spaces on the both sides of the car-
dinal septum and on the ventral side of the alarsepta are formed. But they show
no tabulae depression and therefore they should be called pseudo-fossula (Schoup-
pé & Stacul, 1961; 1966, p. 134 et sep.). In the literature this term is applied
to the interseptal spaces round the counter septum (Schindewolf, 1938, p. 189;
Dobroljubova & Kabakovi¢, 1966, p. 23) while the interseptal spaces on the ven-
tral side of the alarsepta are mistakenly described as true fossulae, namely alar-
fossulae (Dobroljubova & Kabakovi¢, 1966, p. 23). As to the formation of fos-
sula and pseudofossula see Schouppé & Stacul, 1966.

The minor septa rise not till the ephebic stage and remain short in the ca-
lyx too.

The cardinal fossula is well marked and is bounded by the neighbouring
septa parallel or concave to the cardinal septum and they join together axially.
The fossula does not extend to the center and is divided into two parts by the
cardinal septum which reaches the center (Schindewolf, 1938, p. 442 speaks of
two fossulae; see also Schouppé & Stacul, 1961, p. 24; 1966, p. 136).

The wall is composed of a preseptal and synseptal pallial secretion (= epi-
theca partim; Schouppé & Stacul, 1966, p. 68, 69, 83). The basal-elements ap-
pear only in form of tabulae, dissepiments are absent (Schouppé & Stacul, 1966,
p. 91 et seq.).

2
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The three transverse sections representing the neanic stage show essentially
the same structure. At a diameter of 7 mm (pl. 1, fig. 1) there are 28, at a diame-
ter of 9 mm (pl. 1, fig. 2) there are 32 and at a diameter of 11 mm (pl. 1, fig. 3)
there are 38 major septa showing a more or less bilateral symmetry especially in
the counter quadrants. The septa are likewisely long, reaching the axis and they
are so dilated in the cardinal quadrants that they teach each other in the car-
dinal quadrants. Thereby the fossular loculus in this part of corallite is not rec-
ognizable. The cardinal septum can not be discriminated from the other major
septa. The minor septa are not present at all. As seen at places (e.g. at a and b,
pl. 1, fig. 1) the tabulae are in a special form of «skeletal-trough » developed
(Schouppé & Stacul, 1966, p. 102 et seq.).

The uppermost section (pl. 1, fig. 6) cut through the calyx though incomplete,
shows clearly the major septa are shortened. The cardinal septum is considerably
shortened. Therefore the open fossular loculus is only suggestively recognizable.
The minor septa are short but well developed. Some tabulae which ascend to
the wall are cut at the periphery.

Remarks — On account of certain characteristics, e.g., the peculiar, irreg-
ular to palmate bundling of the major septa as well as the special forming of
fossula (parallel to slightly concave to the cardinal septum, not extending over
the center and divided by the cardinal septum into two) and the pseudofossular
space round the counter septum — with reference to Hudson (1942) — I assign
this species to the genus Fasciculophyllum. But the specimen differs from the
up-to-date known species of this genus in having more septa, in the dilation of the
major septa in the cardinal quadrants as well as in the peculiar arrangement of
the last but one metasepta in each counter quadrant, and I believe these are
sufficient to justify the erection of a new species.

Occurrence — Lower Carboniferous (Kalawch limestone): Kalawch River,
Badakhshan (North-East Afghanistan).

Zaphrentites Hudson, 1941

1941 Zaphrentites Hudson, p. 309.

1943 Zaphrentites — Hudson & Fox, p. 120.

1944 Zaphrentites — Hudson, p. 146.

1952 Zaphrentites — Lecompte in Piveteau, p. 477.

1956 Zaphrentites — Hill in Moore, p. 267.

1958 Amplexi-Zaphrentis — Sutherland, p. 44 (? partim).

1962 Zaphrentites — So¥kina & Kabakovi¢ in Sokolov, p. 322.
1963 Zaphrentites — De Groot, p. 36, cum syn. (syn. partim ?).
1966 Zaphrentites — Dobroljubova & Kabakovié, p. 24 (cum syn).
1967 Zaphrentites — Ivanovskij, p. 41 (cum syn).
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(The list of synonyms does not lay claim to completeness).

Type species — Zaphrentites parallela Carruthers, 1910, p. 533, pl. XXXII,
fig. 4 a-d. Lower Carboniferous (Tournaisian), England.

Diagnosis — Solitary, trochoid corals with the prominent cardinal fossula
variously disposed (on the concave, lateral or convex side of the curvature). For
the greater part of the ontogeny this pronounced fossula generally remains espe-
cially in the axial region bounded by a septo-basal inner wall. The major septa
are stout in the axial region most of them are rhopaloid and in the neanic stage
pinnately arranged. In the mature stage the inner wall disappears at first at the
cardinal quadrants and laterly also in the counter quadrants, and the septa pro-
ject free and are radially arranged in the lumen. The minor septa, when pres-
ent, short. Basal-elements are only as tabulae developed.

Remarks — There are considerable disagreements concerning to separate
the genus Zaphrentites from Zaphrentoides and the other related genera in the
literature. These disagreements can only be solved through an extensive revision.
For a historical view concerning to the different opinions on these problems see,
for istance, De Groot (1963).

Occurrence — Lower Carboniferous (Tournaisian): West and East Europe;
Asia,

Zaphrentites sp.
PlL 1, fig. 8-11

Material — 2 imperfect specimens completely embedded in the gray, fine-
grained limestone. On the surface of the limestone the upper parts of the calyx
are visible, 3 transverse sections cut therefrom (No. A65-V6/12, A65-V6/13).

Description — Externals. According to the sections cut from both specimens
it can be concluded that they are trochoid in shape. The section which is visible
on the surface of the limestone representing the uppermost part of the calyx at-
tains a diameter of 11 mm (pl. 1, fig. 10, 11).

Transverse sections. The relatively best preserved section (pl. 1, fig. 8) is cut
at middle part of the coral (late neanic stage) and does not yet reach the mature
stage. It is only partly preserved as parts of the cardinal quadrants are not pre-
sent. Even so the characteristic figure of Zaphrentites is recognizable. Among the
20 (estimated) major septa presenting in forming of the inner wall which is char-
acteristic for this genus. This inner wall bounds the central space which is still
occupied by the axial part of the fossula. This inner wall is formed with the
axial ends of septa bending against the counter septum and beyond that it is
reinforced by the tabulae that arch upward at this region. Therefore, with
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regard of its origin, it is to be called septo-basal one. The septa round about the
cardinal septum, as far they can be observed in the breakage-zone, take no long-
er any part in the compact wall, but stretch their free axial ends of the septa
to the lumen, thereby it results in this case an open fossula (see also De Groot,
1963, pl. 4, fig. 1d). In this transverse section the cardinal septum can not be
identified from the other major septa fragments in the cardinal quadrants. How-
ever, as far as it is recognizable, the septa in this region are attenuated.

The minor septa at the vicinity of the counter septum are as short spines
recognizable. The basal-elements appear only in form of tabulae. Their sections
become more abundant in the region of axial ends of septa, where, as shown in
the longitudinal sections of other authors, they stretch upwards and thereby they
participate in the forming of the inner wall.

As it can be clearly observed in the transverse sections cut at upper part of
the corallite, the wall is composed of a preseptal and a synseptal, pallial secre-
tion (epitheca in part; Schouppé & Stacul, 1966, pp. 68, 69). The latter is wit-
nessed by the fact that the septa are inserted into the wall (in die Wand ein-
gelassen).

The transverse section illustrated on pl. 1, fig. 9, is cut through the base of
the calyx and only a part of the counter quadrants is preserved. All together
there are seven major septa more or less radially arranged recognizable here.
They are straight and no longer connected at axial part but terminate free in
the lumen. The minor septa are here already as short, well developed spines
inserted. Besides the uppermost tabula (the floor of the calyx), which ascends
from the fossular depression to the counter quadrants and is intersected in the
central region, more sections of the underlain tabulae are visible between the
septa.

Remarks — As the illustrations of some other authors (e.g. Hudson, 1944,
pl. I, fig. 1 a-c, Zaphrentites crassus crassus) show, in the typical case a more
or less U-shaped closed fossula is developed especially at the late neanic stage
which reaches to the axial region of the corallite (even going over the center).
Its axial region is bounded by the above-mentioned septo-basal wall whose pe-
ripheral region is, however, bounded by the both septa neighbouring the cardinal
septum, parallel or convex to the cardinal septum.

There are, however, some disagreements with the descriptions of other au-
thors. Among others the illustrations of the representatives of this genus given
by Hudson (1944, pl. I, fig. 2) and De Groot (1963, pl. 4, fig. 1 d) show that the
axial ends of the major septa (except the cardinal septum) already in the neanic
stage no longer always join to each other.

On the contrary, now and then one more septum (especially in the cardinal
quadrants) extends its axial end free into the lumen. Thereby the above men-
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tioned inner wall is interrupted in this region and it shows in this respect a fea-
ture changed. Furthermore the inner-wall-like formation in the axial part may
have a more or less massive character. This arises when the central tabulae are
cut obliquely and this means that the characteristic appearance of this structure
depends on the position of the section cut.

The two fragmentary specimens, certainly conspecific, at my disposal agree
closely to the transverse sections illustrated by Hudson (1941, pl. I, fig. 2 b, 2 d)
showing Zaphrentites tenuis erected by him well as to Zaphrentites paralleloides
described by De Groot from the Lower Carboniferous strata of Northern Spain
(De Groot, 1963, pl. 4, fig. 1d). Zaphrentites tenuis is distinguishable by having
two long, thin minor septa on both sides of the counter septum but they are not
present in the specimens studied. And Zaphrentites paralleloides is characterized
by having, especially from the late neanic stage on, a longer counter septum. For
this reason I do not assign the corals from Afghanistan described here to any of
the both species, but just describe them and leave them unnamed, since they can
not be disposed to any known species and owing to the poor preservation of the
specimens it is not reasonable to erect a new species.

Occurrence — Lower Carboniferous (Kalawch limestone): Kalawch River,
Badakhshan (North-East Afghanistan).

Caninophyllum Lewis, 1929

1929 Caninophyllum Lewis, p. 450.
1933 Caninophyllum — Yi, p. 57.

? 1933 Caninophyllum — Heritsch, p. 51.
1937 Caninophyllum — Dobroljubova, p. 73.
1939 Caninophyllum — Sanford, p. 407.
1940 Caninophyllum — Lang, Smith & Tomas, p. 31.
1941 Caninophyllum — So3kina, Dobroljubova & Porfir'ev, pp. 122, 251.
1944 Caninophyllum — Easton, p. 130.
1945 Caninophyllum — Moore & Jeffords, p. 144.
1952 Caninophyllum — Lecompte in Piveteau, p. 479.
1953 Caninophyllum — Easton & Gutschick, p. 17.
1953 Caninophyllum — Fomitev, p. 235.
1955 Caninophyllum — Fabre, p. 9.
1956 Caninophyllum — Hill in Moore, p. 292.
1958 Caninophyllum — Easton, p. 29.
1959 Caninophyllum — Zukalova, p. 328.

? 1960 Caninophyllum — Langenheim & Tischler, p. 125.
1961a Gshelia — Schouppé, p. 364 (partim).
1961a Caninophyllum — Schouppé, p. 314.
1962 Caninophyllum — Dobroljubova in Sokolov, p. 314.
1963 Caninophyllum — Kato, pp. 600, 622.
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1964 Caninophyllum — Fedorowski, p. 140,
1964 Caninophyllum — Easton & Melendres, p. 414.
1964 Caninophyllum — Carlson, p. 663.
1965 Caninophyllum — Fedorowski, p. 13.
1966 Caninophyllum — Dobroljubova & Kabakovi¢, p. 75.
1966 Caninophyllum — Bykova, p. 38.
? 1966 Caninophyllum — Fliigel, H. p. 110.
1967 Caninophyllum — Ivanovskij, pp. 27, 53, 57.

Type species (Holotype) — Cyathophyllum archiaci Edwards & Haime,
1852, 183, pl. 34, fig. 7. Lower Carboniferous (Viséan), North Wales.

Diagnosis — Solitary, certatoid corals with more or less long major septa
till (late) ephebic stage. They never join together in the axial region and are
dilated up to the calyx in the cardinal quadrants and in the counter quadrants
so are they occasionally at the youth stage too. The length of the minor septa
are variable. Septa lamellar. Cardinal fossula open, cardinal septum more or less
shortened, counter septum long.

Remarks — See also Dobroljubova & Kabakovi¢ (1966, p. 75). Hereto is
to be mentioned, owing to the remarkable resemblance of the Caninophyllum
kokscharowi group in the mature stage I considered, however, with reservation,
this genus as synonym of Gshelia in 1961 a. Dobroljubova (1940, p. 73) states
the same that it is quite possible among the numerous specimens described as
Caninophyllum kokscharowi may be representatives of the Genus Gshelia. On
account of the disagreements presented it is not possible (justified) to undertake
a complete synonymization.

Occurrences — Upper Carboniferous: Ural, ? Carnic Alps; Carboniferous:
Africa; Lower Carboniferous: Europe, Asia and North America.

Caninophyllum tomiense (Tolmacev, 1931)
Pl 1, fig. 12-13; PL 2, fig. 1.7

1931 Caninia patula Tolmalev, p. 329.

1931 Caninia tomiensis Tolmatev, p. 330.

1931 Caninia derjawini Tolmatev, p. 333.

1931 Caninia opposita Tolmalev, p. 336.

1931 Caninia patula var. tomiensis — Fomilev, p. 24.

1960 Caninia patula var. tomiensis — SoSkina, p. 296.

1962 Caninia patula var. tomiensis — Dobroljubova & Kabakovig, p. 121.

1962 Caninophyllum patulum var. tomiensis — Dobroljubova in Sokolov, p. 314.
1966 Caninophyllum tomiense — Dobroljubova & KabakoviZ, p. 77.

Rermarks — Concerning to the list of synonyms it is added to mention
that referred to Lewis the name Caninophyllum patulum must exist already
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before Tolmatev, since according to Lewis the specimens described as Canina pa-
tula Mich. (1846) by Salée are only in part identical to Caninophyllum archiaci.
The others are, according to Lewis, conspecific with Caninophyllum patulum.
Should the last species be identical to C aninophyllum patulum (Tolmaéev 1931),
then the species name patulum has the priority over tomiense. The Russian au-
thors do not make any comment on it and it is impossible for me to solve this
problem here.

Lectotype — (By subsequent designation of Dobroljubova & Kabakovig,
1966) Caninia patula Tolmalev, 1931, p. 329, pl. 19, fig. 16-18. Lower Carbo-
niferous (Tournaisian): Kuzneck Basin, Specimen No. 255 CGM.

Diagnosis — Middle to large representatives of Caninophyllum with a mean
maximum diameter 30-40 mm, in extreme case it may attain to 55 mm. Major
septa are relatively long, however, only rarely reaching the axis, in the cardinal
quadrants they are somewhat shorter and are dilated till to the calyx. The
slightly longer major septa of the counter quadrants are only occasionally slightly
dilated in the neanic stage. The minor septa are differently developed. Commonly
they are relatively short but occasionally they may be of various length. The ba-
sal-elements form a more or less central tabulae-zone and peripheral dissepiment-
zone. The latter is developed only from the ephebic stage on and chiefly in the
counter quadrants. The tabulae are often incomplete and blister-like arched pe-
ripherally and more or less horizontal to slightly sagging in the axial region.
Where the septa are dilated, a special form of the tabulae, « skeletal-trough »
(Skelettwannen) are formed.

Material — 2 imperfect specimens are studied. 12 sections (4 longitudinal
and 8 transverse) partly only as fragment preserved are cut therefrom.

Description — Externals. The corals are ceratoid in shape, 40-50 mm long
with a calyx 29 mm in diameter. Where the wall is weathered or abraded the
longitudinal costae stand out representing the peripheral ends of the septa.

Transverse sections. All the sections are imperfect, most of them lack the
peripheral parts. In the section cut through the calyx the counter quadrants are
almostly abraded. Moreover the recristallization and metamorphosis, especially at
the periphery of the sections, obliterate the skeleton structures. The section cut
at the base of the calyx representing the mature stage (pl. 2, fig. 1) shows 50
unequally long major septa at a diameter of 25 mm. Owing to the previous
shortening of septa a broad space in the center is left free of septa. In the
cardinal quadrants they attain a length half as long as the radius in average
and show a more or less pinnate arrangement. Except the axial ends they are
dilated (the peripheral portions are not always preserved). This dilation is of
basal origin and is caused through the lateral portions of the interseptal « skel-
etal-trough ». (s. Schouppé & Stacul, 1966, p. 102 et seq.) (comp. Basalelemen-
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te). The dilated and slightly shortened cardinal septum is situated in a well-mar-
ked, open fossula which becomes broader towards the center. The major septa
of the counter quadrants have a length longer than 2/3 the radius and are thread-
like attenuated, more or less radial arranged. The counter septum with regard
to its length, is variably developed. In the section studied it is not distinguishable
from the other major septa, but in some specimens of this species it is distin-
guished through its length. Dobroljubova & Kabakovi¢ (1966, p. 80) have already
pointed out this irregularity. In this thin section the minor septa appear only in
the counter quadrants and they attain, the length increasing in the direction
from the alarsepta to counter septum, to 1/2 the length of the major septa. Such
development of the minor septa in this specimen is to be regarded as an ex-
treme case for this species. But Dobroljubova & Kabakovi¢ (1966, p. 80) also
point out the possibility of different development of the minor septa.

The wall is composed of different morphogenetic elements. The outmost
portion of the counter quadrants, where the septa are thread-like fine, is
male of a preseptal, pallial secretion (= epitheca partim; s. Schouppé & Stacul,
1966, pp. 68, 77, 83). This secretion is here and there (distinctly visible in the
vicinity of alarsepta) reinforced by a synseptal secretion. Thereby the septa ap-
pear as they are inserted in the wall (s. Schouppé & Stacul, 1966, p. 83 et seq.).
In the cardinal quadrants where the septa are dilated till the wall which may
be fortified postseptally through the peripheral portions of the interseptal « skel-
etal-trough » (s. Schouppé & Stacul, 1966, p. 68, 117). The open fossula extend-
ing to the center is distinctly recognizable. The basal-elements are developed
both in form of dissepiments (sensu Schouppé & Stacul, 1966, p. 91 et seq.) and
tabulae which appear as a special form, the interseptal « skeletal-trough» (s.
Schouppé & Stacul, 1966, p. 102 et seq.) (s. below). In this thin section a disse-
piment-zone appears only at the periphery of the counter quadrants and attains
its maximum breadth (about 1/3 the radius) on both sides of the counter septum.
It is here impossible with the transverse section to distinguish the dissepimen-
tarium from the tabularium, because, as the longitudinal section shows, the pe-
ripheral parts of the tabularium are composed of arched vesicular elements.

In the cardinal quadrants of this transverse section there is no peripheral
dissepiment can be ascertained, because the major septa, as far as it is recogniz-
able on the preserved periphery, are dilated continously to the wall. In this case
the tabularium reaches the wall and the peripheral part and is characterized
by the formation of the interseptal « skeletal-trough » — a special development
form of the tabularium — whose lateral portions play an essential role in the
dilation of the septa (s. Schouppé & Stacul, 1966, p. 102 et seq.) (s. above). The
typical appearence and the perfect form are not represented, respectively not
clearly represented, in this section studied. This is on the one side due to fact
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that the peripheral parts of the corallum are missed, in turn the peripheral parts
of the «skeletal-trough » are not preserved. On the other side it is owing to the
dipping of the tabulae to the center, so that no « bottom of trough » the typ-
ical between the major septa are intersected and so that the typical appearance
of a interseptal « skeletal-trough » is not displayed in the transverse section. Only
the lateral portions of the « skeletal-trough » are remarkably developed as they
cause the dilation of the septa. On some spots of this section, at least, parts of
the peripheral portions of the « skeletal-trough » are recognizable. Whereas the
typical structure of the « skeletal-trough » is on some spots in other sections (e.g.
a.t. a pl. 2, fig. 5) distinctly recognizable. Illustrations of some authors (e.g. Do-
broljubova & Kabakovi¢, 1966, pl. XI) occasionally show a dissepiment zone, rel-
atively thin though be, between the wall and the dilation of septa which, in this
case, is shiftened inward. Where this type occurs, the tabularium hence does not
reach but leave a certain interval from the wall. From here on the tabularium
arises in form of the «skeletal-trough » which dilate the septa and which do
not issue, in this case, from the wall but from the axial part of dissepiments.
With the entrance of this formation a dilation-zone is distinctly marked. This,
principally only in the cardinal quadrants, does not arise till a distance from
the wall, and it is to be called a not persistent, basal innerwall s.l. (Innenwand
s.1.). Dobroljubova & Kabakovi& (1966, p. 81) also mention such kind of forma-
tion in the cardinal quadrants. The presepiments (s. Schouppé & Stacul, 1966,
p. 128 et seq.) are at least not distinctly observed in this and the other sections
studied, whereas the illustration of the Russian authors (Dobroljubova & Kaba-
kovi&, 1966, pl. XI, fig. 1m) shows the occasional and faint appearance of this
formation at the periphery cut at an upper part of the corallum.

Sections cut in lower portion of the corallum (pl. 1, fig. 12, 13) show 33 and
41 relatively long major septa at the respective diameter of 14 and 18 mm. They
are likewisely remarkably dilated in the cardinal quadrants, but in the counter
quadrants also they are stouter than in the mature stage. The cardinal septum
is relatively long and lies in the open fossula. The minor septa here too are rec-
ognizable only in the counter quadrants and are relatively short. The basal-ele-
ments are only as tabulae present. Where the periphery in the cardinal quadrants
is to some extent preserved, the tabulae appear isolatedly in form of interseptal
« skeletal-trough ». A pronounced dissepiment-zone in the counter quadrants is
not yet present.

The sections cut at the uppermost part of the corallum (pl. 2, fig. 2, 3, 6)
are incomplete, since the counter quadrants are much missed. The major septa
already shortened still show distinctly their characteristic dilation. The cardinal
septum that is likewisely dilated lies in a wide open fossula. The minor septa
are not present in the section illustrated on pl. 2, fig. 3 as well as in the car-
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dinal quadrants of the sections cut at the lower parts of the same specimen. In
the section illustrated on pl. 2, fig. 6 cut from another specimen, on the con-
trary, the minor septa appear, irregular though be, in the cardinal quadrants,
the same is shown, for instance, in the specimen illustrated by Lewis (1929, p.
XI, fig. 1b). The basal-elements are only as tabulae for the most part in form
of interseptal «skeletal-trough» present in the cardinal quadrants (pl. 2, fig. 6).
At the preserved rest of the region of the alarsepta a thin peripheral dissepiment-
zone is observable (pl. 2, fig. 3).

Longitudinal section. The section situating at the base of the calyx is cut
through the interseptal space adjoining the cardinal and the counter septum and
parallel to them, passing through the fossula at the right segment (pl. 2, fig. 4).
It shows clearly that the uppermost tabula (i.e. floor of the calyx) descends
steeply at the periphery, then becomes flat — faintly undulating — toward the
center and at the center slightly sagging. Whereas the left segment of the sec-
tion representing the region of the counter septum there is a dissepiment-zone
at the periphery composed of three series of relatively small dissepiments. Fol-
lowing on this toward the center, a not clearly defined tabularium is present,
since its peripheral part is composed of blister-like arched tabulae.

Remarks — Our specimens agree very closely with the description of Ca-
ninophyllum tomiense (Tolmadev, 1931) given by Dobroljubova & Kabakovié
(1966, p. 77, pl. X-XI). They differ from the Russian representatives only in
having remarkable long minor septa and a somewhat longer cardinal septum.
Since the Russian authors state the possibility of different development of the
minor septa in this species, I consider it is desirable (justified) to regard them
as conspecific.

Occurrence — Lower Carboniferous (Tournaisian): USSR (Kuzneck Basin,
Ural, Russian Platform); Kalawch River, Badakhshan (North-East Afghanistan).

Amygdalophyllum Dun & Benson, 1920

1920 Amygdalophyllum Dun & Bensons, p. 339.
1923 Amygdalophyllum — Benson &% Smith, p. 161.
1934 Amygdalophyllum — Hill, p. 67.
1935 Amygdalophyllum — Chi, p. 23.
? 1937 Amygdalophyllum — Dobroljubova, . 79.
1940 Amygdalophyllum — Lang, Smith & Thomas, p. 17.
1951 Amygdalophyllum — Minato, p. 3.
1955 Amygdalophyllum — Minato, p. 145.
1956 Amygdalophyllum — Hill in Moore, p. 290 (? partim).
1958 Amygdalophyllum — Sutherland, p. 76.
1960 Amygdalophyllum — Langenheim & Tischler, p. 122.
1961 Amygdalophyllum — Yamagiwa, p. 152.
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1961 Amygdalophyllum — Yamagiwa, p. 103.
1962 Amygdalophyllum — Dobroljubova in Sokolov, p. 332.
1967 Amygdalophyllum — lIvanovskij, p. 69.

(This list of synonyms does lay claim to completeness).

Type species — Amygdalophyllum etheridhei Dun & Benson, 1920, p. 339,
pl. XVIII, fig. 2-6 (non fig. 1). Lower Carboniferous (Visean): Australia (New
South Wales).

Diagnosis — (With reference to Benson & Smith, 1923, p. 161 and Hill,
1934, p. 67). Solitary, conical to cornute corals with numerous long major septa,
whose axial portions form a remarkable large solide elliptical septal columella,
long cardinal septum, long minor septa and a (? wide) zone of fine dissepiments
and incomplete domed tabulae.

Remarks — As to the morphogenetic characterization as well as to the
taxonomic extent of this genus it prevails diverse opinions among the authors.
For example, Benson & Smith (1923, p. 162) state in their description of the
type species: « the cardinal fossula (although not conspicuous) can be distinctly
recognized (in pl. VIII, fig. 1-3, and pl. IX| fig. 2) ».

But the illustrations of the transverse sections cited by them do not dem-
onstrate any formation of a fossula, because even a somewhat well-marked inter-
septal space is here not recognized (the longitudinal sections are missing which
are indispensable to ascertain a fossula beyond a doubt; see Schouppé & Stacul,
1959, p. 30; 1966, p. 138).

According to Hill (1956, p. 291) Amygdalophyllum as well as the genera
she considers as synonyms of Amygdalophyllum — Echigophyllum Yabe & Haya-
saka, 1824; ? Carinthiaphyllum Heritsch, 1936; Ekvasophyllum Parks, 1951 —
possesses a prominent fossula, though no such feature can be found in her illustra-
tions of Amygdalophyllum (1956, fig. 198 a-b). Nevertheless Sutherland (1958)
and some authors consider Ekvasophyllum as an independent genus. As the most
important criterion to maintain the genus Ekvasophyllum Parks sensu Suther-
land, as the author asserts, that Ekvasophyllum possesses a prominent fossula
while Amygdalophyllum has none. As matter of fact the illustrations of Parks and
especially the longitudinal sections supplemented by Sutherland show clearly
a prominent fossula. Langenheim & Tischler (1960, p. 122) also regard Ekvaso-
phyllum as an independent genus and give as characteristic the presence of a
prominent fossula, which, according to them, is absent in Amygdalophyllum as
well as in Carinthiaphyllum.

I agree in this opinion that Ekvasophyllum is indeed nearly related with
Amygdalophyllum but an independent genus, since Ekvasophyllum has a prom-
inent fossula with a perpetually short cardinal septum. Concerning the basal-
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elements up-to-date it prevails in the literature that Amygdalophyllum as well
as Ekvasophyllum is characterized by having a dissepiment-zone (Schouppé &
Stacul, 1966, p. 91 et seq.). But as matter of fact at least some longitudinal
sections illustrated by Sutherland (1958, pl. XX, fig. 21; pl. XXI, fig. 1 n) show
that the basal-elements of Ekvasophyllum are composed principally to exclusive-
ly of tabulae and dissepiments rise at the utmost only as a thin zone at the
peripheral part. On the contrary Amygdalophyllum, as far as they are known,
have a wide fine zone of dissepiments.
Occurrence — Lower Carboniferous: E. Australia; Europe; Asia.

Amygdalophyllum ? kalawchense sp. n.
Pl 3, fig. 1-5

Holotype — The specimen illustrated on pl. 3, fig. 1-5 (No. A65-A1504).
Register number A1504.

Derivatio nominis — After the Kalawch Limestone, wherein the present
specimen found.

Locus typicus — Kalawch River, Badakhshan (North-East Afghanistan).

Stratum typicum — Kalawch Limestone.

Material — Two incomplete specimens, one of them only fragmentary and
poorly preserved, five transverse sections representing the neanic stage to ephe-
bic stage and an additional section situated in a higher position (the calyx) cut
therefrom. It is impossible to prepare a longitudinal section.

Diagnosis — Amygdalophyllum with a spindle-shaped septal columella
which is connected with the long cardinal and the counter septum till the ma-
ture stage, and long major septa mostly reaching to the columella. Minor septa
relatively long, about one half the radius.

Description — Externals. The specimens are embedded in dense, fine-grained
limestone, as far as they can be observed, they are slightly curved conical, soli-
tary corals.

Transverse sections. The sections cut in later neanic stage (pl. 3, fig. 1) show
at a diameter of 13 mm about 40 and in the ephebic stage (pl. 3, figs. 2, 3) 44
long major septa, mostly reaching to the columella. Some of these septa are
broken in a certain area of the thin sections. They are shortened only in the
vicinity of the cardinal septum and are no longer, or at least no longer directly
connected with the columella. Thereby the septa in the vicinity of the cardinal
septum show a pinnate arrangement, while the others display a more or less ra-
dial symmetry. Among the protosepta only the cardinal and the counter septum
are striking by their length. They connect themselves with the central axis and
mark a traverse plan. The minor septa are long, attain in the cardinal quad-
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rants nearly, in the counter quadrants even more than half length of the ra-
dius. All septa rare slightly dilated at the periphery. In the axial region, a mas-
sive, spindle-shaped, persistent axial structure is to be found in the plan of car-
dinal and counter septum. This structure remains in connection with the cardi-
nal and the counter septum as well as the most of the major septa till the mature
stage. It is composed essentially of the axial prolongation of the counter septum,
as well as the axial portion of the other septa. Basal-elements as tabulae or ta-
bellae participate only subordinately its constitution. In the calyx the axial struc-

ture becomes independent. It is clearly a septal columella in sense of Schouppé
& Stacul (1966, p. 144).

The wall is composed of different morphogenetic elements. The most ex-
ternal portion is made of more or less thin, only on few spots preserved, presep-
tal pallial-secretion (= epitheca in part; Schouppé & Stacul, 1966, p. 68, 77,
83). From the portion where the septa are inserted into the wall (in die Wand
eingelassen), there is a synseptal pallial-secretion (epitheca in part; Schouppé &
Stacul, 1966, p. 83 et seq.). Here and there the dilation of the septa toward the
periphery makes the septa laterally, uninterruptedly conjoined with the neigh-
bouring ones and thereby a supplementary septal wall (= pseudotheca in part;
Schouppé & Stacul, 1966, p. 77) reinforces the pallial wall already present.

The pinnate arrangement of the last metasepta gives rise to the faintly de-
fined interseptal space in the vicinity of the cardinal septum which extends to
the axis and divides the interseptal space into two parts. Whether the intersep-
tal space is realy a true fossular depression or not (see also remarks), can not be
judged merely by transverse sections (see Schouppé & Stacul, 1959, p. 21 et seq.;
1966, p. 134 et seq.).

Concerning the basal-elements (Schouppé & Stacul, 1966, p. 91), though no
longitudinal section can be made, the situation as well as the distribution of the
intersected elements in the interseptal space in transverse sections show that
there is no wide and fine peripheral dis;epiment-zone at all present. The inter-
sected basal-elements are in no case confined to the periphery, but over all the
transverse section distributed and beyond that they are more abundant toward
the axis. This indicates that it is not a peripheral dissepiment-zone but the more
or less arched tabulae, which arch especially in the axial region upwards against
the columella, but take no essential part in its constitution. Only in the outmost
part it is possible that the basal-elements rise in form of dissepiments.

The uppermost transverse section (pl. 3, fig. 4) we have is cut through the
calyx and it shows at a diameter of 15 mm the already shortened septa, how-
ever, they are broken, and in the axial region the free columella. The columel-

la is essentially composed of a median-plate and supplementary of axial-plates
(Schouppé & Stacul, 1966, p. 144).
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Remarks — It is not easy even identify these specimens generically. Though
the formation of the columella conforms that of, for example, the representatives
of the genus Ekvasophyllum illustrated by Sutherland (1958, pl. XX), thereby
at first sight it makes an impression on a certain identification; these specimens
differ from them above all in having the long cardinal septum. The cardinal
septum lies in a faintly defined interseptal space which is divided by it. The
fossular character of this interseptal space is by no means doubtlessly ascertained
(no longitudinal section can be made). Agreements with the genus Amygdalophyl-
lum are demonstrated by the relatively long minor septa and the long cardinal
septum.

On the other hand, as already mentioned, Amygdalophyllum is supposed to
have a wide fine dissepiment-zone which is, indeed, not developed in these spec-
imens. As far as it can be observed in the transverse sections here it must be a
wide expanded tabularium with tabulae inclined upward towards the axis. A
dissepiment-zone can be formed merely in the outmost part.

Since these are no unessential disagreements with the known representatives
of Amygdalophyllum, I assign these specimens described here, to this genus with
some doubt. It is quite possible that they are of a proper genus (with solid colu-
mella, long cardinal septum, thin dissepiment-zone and ? fossula), but the estab-
lishment must be based upon better materials.

Occurrence — Lower Carboniferous (Kalawch Limestone): Kalawch River,
Badakhshan (North-East Afghanistan).

TABULATA

Michelinia De Koninck, 1842

Type species — (By subsequent designation of Edwards & Haime, 1850,
p. 60) Calamopora tenuiseptata Phillips, 1836, p. 201, pl. II, fig. 30 from the
Lower Carboniferous of Bolland and the Mendips.

Michelinla ? sp.
Pl 3, fig. 68

Material — Among the collection of the corals there is a fragment of a
colonial corallum. 1 transverse and 2 longitudinal sections cut therefrom. (No.
A65-V6/16).

Description — The transverse section (pl. 3, fig. 6) shows a fragment of a
corallum with three corallites of different shape. The largest one with a diame-
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ter of 6 mm has a circular outline. The smallest one, apparently a juvenile co-
rallite, is somewhat triangular in shape. The lamellar wall is thick (about 0.4
mm). The irregular, incomplete tabulae are intersected in the lumen. Pores and
spines are not observed in this thin section.

The longitudinal section (pl. 3, fig. 7) merely shows a part of the three co-
rallites and two of them are incomplete. The corallites attain a maximum diame-
ter of 8 mm. The thick wall shows a clear dark medium line. The tabulae,
which are partly ruptured, are partially incomplete, horizontal to concave.
Spines and pores are not observed.

In the second fragmentary longitudinal section (pl. 3, fig. 8) a pore in the
wall is distinctly recognizable. No spines are intersected.

Remarks — Because of the fragmentary preservation it is impossible to
identify them more exactly.

All the features described above, especially those of the longitudinal sec-
tion, suggest the specimen studied may be of the genus Michelinia.

Occurrence — Lower Carboniferous (Kalawch Limestone): Kalawch River,
Badakhshan (North-East Afghanistan).
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UPPER TRIASSIC PLANTS FROM THE KALAWCH
RIVER, NORTH-EAST AFGHANISTAN

by

P.D.W. BARNARD

Botany Department, University of Reading

Introduction — The four species described in this paper were collected by
Eng. R. Varvelli during the Italian Expedition (1965) to Hindu Kush in North-
East Afghanistan. The author was invited by Prof. A. Desio to examine and
describe the specimens on the nine rock samples for the present volume.

Locality — An outcrop of black shales in the valley of the Kalawch River,
east of Faydzabad, Badakhshan. Geographical co-ordinates: 70° 49> 33” East, 36°
14’ 10” North.

The rock is a hard fine-grained dark grey slatey shale and contains the im-
print or impression of plant leaves. There is no plant substance remaining in
any of the specimens so that it has not been possible to investigate epidermal
structure by means of cuticle preparations. The impressions however reveal the
macroscopic morphology of the leaves very well. The nine rock samples contain
the fragmentary remains of twenty separate leaves of four species as follows:

Pterophyllum filicoides (Schlotheim) Thomas 7
Pterophyllum kalawchiense Barnard 9
Otozamites ashtarensis Bamard 2
Taeniopteris pseudobrevis Barnard 2

The specimens are deposited in the collections of the Institute of Paleonto-
logy at the University of Milan.

3a



26 TRIASSIC FOSSILS

Historical sketch — In Afghanistan, Mesozoic fossil plants were first discov-
ered by Griesbach between 1884 and 1886 in the deep and spectacular valleys
of the Saighan region to the west of Kabul on the north side of the Hindu Kush.
In this region the rivers have cut through the Cretaceous limestones and into
the Jurassic and older rocks below. West, in Jacob and Shukla (1955) describes
the geology of this region where a considerable thickness of continental strata
are exposed. Briefly there is a mixed volcanic and sedimentary Doab series, pos-
sibly of Triassic age succeeded unconformably by the Saighan series 4,000 ft.
(1,220 m) thick. It is this series of sandstones, shales and coal seams which has
yielded the fossil plants. The Saighan series is overlain conformably by the Red
Grit series which are again overlain unconformably by Cretaceous limestones.
Plant fossils have been collected from three valleys in this region by Hayden
(1909), Furon (1923), Fox (1936), Ahmad (1940-42), Rosset (1946-49) and more
recently by Weippert of the German geological mission. Other members of this
mission collected plants from localities outside the original Saighan area: Ga-

68° 70° 72°

38°

FAYDZABAD

36°.

SAIGHAN

34°

Fig. 1 - Mesozoic plant localities in Afghanistan and Pamir. Saighan series - Middle

Jurassic. 1, Ishpushta (Darra-i-Surkhab). 2, Chehil [Chail] (Darra-Andrak). 3, Darra-i-Suf

(Dahan-i-Tar). New Saighan series localities. II, Zamburak. 111, Takatoymast. IV, Karkar

(Dud-Kash). I, Kalawch River - Upper Triassic. Pamir - Upper Triassic. 1, Bartang River.
2, Kudara River. 3, Zap Pshart River. 4, Kokui-bel-si River.
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bert from Karkar (Dud Kash) and Hinze from Zamburak, Takatoymast and
Kona Queslag.

In the Pamir just to the north of Afghanistan Mesozoic plants have been
collected by the Russian expeditions of 1928 and 1932 by Yudin and others.
Yudin describes the sediments as comprising an igneous scries succeeded by a
sedimentary series of continental origin containing the plant beds.

The Saighan series contains a flora determined as Bajocian-Bathonian with
the genera Klukia, Coniopteris, Eboracia, Ptilophyllum, Brachyphyllum and Pa-
giophyllum; Seward (1912), Sitholey (1940), Boureau et al. (1950), Jacob and
Shukla (1955), and Benda (1964). The Pamir flora with fourty one species was
determined by Prynada (1934) as Upper Triassic. Some of the plants point
strongly to the Keuper; these are Equisetites arenaceous, and Pterophyllum fi-
licoides. This last determination was not given by Prynada but is my identifica-
tion of his figures of Pterophyllum aequale, P.andreanum, P. propinquum and
P. pshartense. His flora also includes specimens determined as Pterophyllum ba-
vieri (Tonkin flora, Rhaetian of Zeiller, 1903 and Shemshak flora regarded as
Lower Lias, Barnard, 1967), Clathropteris meniscoides which is much confused
with other species is realiably determined from the Rhaetian and Lower Lias,
Nilssonia brevis only reliable from the Lower Lias. The specimens were collected
from twenty nine localities in four separate valleys and the combined strati-
graphic range of the species considered is from the base of the Keuper to the
Lower Lias. In Sikstel (1960) the Upper Triassic deposits of the Pamir are said
to contain three separate floral assemblages, Karnian, Norian and Rhaetian as
recognised by Koshlin and Pterophyllum pshartense is reported from all of
them. The specimens Sikstel figures as P. pshartense are stated to be from the
Norian of the Bartang river.

The age of the black shales on the Kalawch river — This region is a highly
disturbed one geologically and the age of the shales was not proved in the field. In
the vicinity of the shale outcrop there were found limestones of Devonian and Ju-
rassic age. Out of the four species described here, two give an indication of the
age of the bed. Pterophyllum filicoides (synonyms Pterophyllum jaegeri, P. longi-
folium and P. brevipenne) is widely distributed in the Lettenkohle and the Schilf-
sandstein of the Keuper (Upper Ladinian and Karnian) in southern Germany,
the Middle Keuper (Karnian) in Switzerland and Austria. This species has not
been recorded from any of the Rhaetian floras of Germany, Sweden or Greenland
so that I believe it to have died out in Europe before the end of the Norian and
to have flourished in the Kamian. In the Pamir P. filicoides (synonym P. pshar-
tense) ranges from the Kamnian to the Rhaetian. The other plant, Otozamites
ashtarense is a newly described species from the Lower Lias of the Elburz in
northern Iran. Its range is unknown so that it is possible that it started in the
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Upper Triassic. Upon this evidence I suggest an Upper Triassic age for this shale
flora. It has one species in common with at least some of the beds in the Pamir
and is considerably older than the Saighan series.

PALEONTOLOGICAL DESCRIPTIONS

Class SPERMATOPHYTA
Order BENNETTITALES

Families INCERTAE SEDIS

Genus Pterophyllum Brongniart, 1828

Pterophyllum filicoldes (Schlotheim) Thomas, 1930
Pl 4, fig. 1; pl. 5, fig. 2, 4; textfig. 2 A to I; textfig. 3 F, G.

Middle Keuper (Karnian): Neue Welt, (Basel) Switzerland.

1822 Algacites filicoides Schlotheim, p. 46, pl. 4, fig. 2.

1828 Pterophyllum longifolium Brongniart, p. 95. Name for Scholotheim’s leaf.

1864 Pterozamites brevipennis Kurr m.s. Schenk, p. 115, pl. 5, fig. 1.

1865 Pterophyllum longifolium Brongniart. Heer, p. 52, pl. 3, fig. 6.

1865 Pterophyllum Jaegeri Brongniart. Heer, p. 52, pl. 3, fig. 2.

1865 Pterophyllum brevipenne Kurr. Heer, p. 52, pl. 3, fig. 1.

1877 Pterophyllum Jaegeri Brongniart. Heer, p. 79, pl. 31, fig. 1-4; p. 132, fig. 1, 2.

1877 Pterophyllum longifolium Brongniart. Heer, p. 80, pl. 30, fig. 7, 8; pl. 33, fig. 1-5
(not fig. 6-8); pl. 35, fig. 1-3; pl. 36, fig. 1, 2.

1877 Pterophyllum brevipenne Kurr. Heer, p. 82, pl. 34, fig. 1-8; pl. 36, fig. 3.

1903 Pterophyllum Jaegeri Brongniart. Leuthardt, p. 14, pl. 5, fig. 1-3; pl. 6, fig. 1, 2; pl.
10, fg. 1.

1903 Pterophyllum longifolium Brongniart. Leuthartdt, p. 17, pl. 5, fig. 4, 5; pl. 6, fig. 3;
pl. 7, fig. 1-3; pl. 8, fig. 1, 2; pl. 9, fig. 1, 2; pl. 10, fig. 2, 5.

1903 Pterophyllum brevipenne Kurr. Leuthardt, p. 19, pl. 5, fig. 8, 9; pl. 10, fig. 4.

Lettenkohle and Schilfsandstein (Upper Ladinian & Karnian): Baden and
Waurttemberg, Germany.

1827 Osmundites pectinatus Jaeger, p. 29, pl. 5, fig. 6; pl. 7, fig. 1-5.

1828 Pterophyllum Jaegeri Brongniart, p. 95. Name for Jaeger’s leaf.

1865 Pterophyllum Jaegeri Brongniart. Schoenlein & Schenk, pl. 18, pl. 13, fig. 1-4.

1822 Pterophyllum Jaegeri Brongniart. Frentzen, p. 46, pl. 3, fig. 6; pl. 4, fig. 1, 3, 4.

1922 « Pterophyllum Jaegeri longifolium » Frentzen (= Pterophyllum longifolium Bron-
gniart), p. 50; pl. 4, fig. 5, 6.
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1922 « Pterophyllum Jaegeri brevipenne » Frentzen (= Pterozamites brevipennis Kurr), p.
55; pl. 8, fig. 10.

Keuper (? Karnian): Lech Thal, Austria.

1853 Pterophyllum Jaegeri Brongniart. Heer, p- 129, pl. 7, fig. 7, 8.

Keuper (Karnian): Lunz, Austria.

1921 Pterophyllum longifolium Brongniart. Kriusel, p. 203, pl. 9, fig. 6 b; pl. 11, fig. 1-8;
text-fig. 4.

1930 Pterophyllum filicoides (Schlotheim) Thomas, p. 406, pl. 20, fig. 3-5; tex-fig. 18.

1943 Pterophyllum sp. Kriusel, pl. 5, fig. 9.

Upper Triassic: Pshart and other rivers (Pamir), Tajikistan.

1934 Pterophyllum aequale non Brongniart. Prynada, p. 33, pl. 2, fig. 1; tex-fig. 5.
1934 Pterophyllum Andraeanum non Schimper. Prynada, p. 38, pl. 56, fig. 5; (not. pl.
3, fig. 4 or pl. 5-6, fig. 10).
1934 Pterophyllum propinquum non Goeppert. Prynada, p. 40, text-fig. 7-9.
1934 Pterophyllum pshartense Prynada, p. 43, pl. 8, fig. 1; pl. 9, fig. 1; pl. 10, fig. 6;
pl. 11, fig. 3.
? 1934 Pterophyllum sasykense Prynada, p. 46, pl. 8, fig. 4, 5.
? 1934 Pterophyllum angustilobum Prynada, p. 44, pl. 2, fig. 5; pl. 4, fig. 4, 5.
1960 Pterophyllum pshartense Prynada. Sikstel, p. 76, pl. 11, fig. 2, 3, (not fig. 4, leaf
with contiguous falcate pinnae).

I do not accept the following specimens.

1855 Pterophyllum longifolium non Brongniart. Andrae, p. 41, pl. 10, fig. 1, a Pterophyl-
lum leaf 9 cm wide with conspicuous transverse wrinkles on a narrow rachis only
2 mm wide diagnosed by Schimper (1870) as Pterophyllum Andreanum. Lias, Ger-
many.

1874 Pterophyllum longifolium non Brongniart. Compter, p. 7, pl. 1, fig. 2, 3, 4, with long
pinnae up to 30 cm diagnosed in 1894 by Compter as Pterophyllum robustum. Keu-

per, Germany.

1922 « Pterophyllum Jaegeri Blumi» Frentzen (= Pterozamites Blumi Schenk), p. 49, pl.
4, fig. 2, a Pterophyllum leaf with straight sided contiguous pinnae. Keuper, Ger-
many.

Emended diagnosis — Leaf once imparipinnate, petiolate, blade typically
elliptic in outline. Size extremely variable, large leaves up to 60 cm long by 12
cm wide, small leaves from 8-12 cm long by 2 cm wide. Rachis typically showing
coarse (c. 0.2 mm) longitudinal striations, rarely smooth, never showing trans-
verse wrinkles; up to 6 mm wide. Petiole longitudinally striate, less than one
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fifth the length of the blade (up to 6.5 cm long); petiole base expanded, bulbous,
twice as wide as the base of the rachis. Pinna shape very varied, strap like with
parallel margins to cuneate. Typical pinna in the middle of the leaf straight,
parallel sided, length about ten times the width, up to 56 mm long by 5.5 mm
wide; pinna width constant for four fifths of their length, apex obtuse contract-
ing only in the terminal 2-4 mm; pinna slightly constricted just above the base,
narrowest at about 2 mm from the rachis; base expanded along the edge of the
rachis and confluent with adjacent pinnae. Pinnae alternate to subopposite, at-
tached along the lateral margin of the rachis. Pinnae separate, lateral margins
of adjacent pinnae separated by a sinus up to 3 mm wide, pinnae rarely crowded
and contiguous. Pinnae at an angle of 70°-90° to the rachis. Veins fine parallel
8-16 per pinna, not depressed, simple or dichotomising once within the basal
third of the pinna usually near the rachis; density above region where veins
fork c. 40 per cm.

Leaf amphistomatic. Adaxial cuticle stiff, 2-3u thick. Upper epidermis of
pinna composed of regular rows of elongate hexagonal cells, anticlinal walls
straight 2u thick. Cells between veins nearly isodiametric, cells over veins half as
wide and twice as long. Cells 20-150p long by 15-50u wide. Stomata transverse-
ly orientated only between the veins in the basal region of the pinna, about
30 per mm?® near the base decreasing upwards and absent from the ultimate
third of the pinna. No trichomes or papillae. Abaxial cuticle delicate, 1-2u thick.
Lower epidermis of pinna similar to the upper, cells rectangular; anticlinal walls
undulate, thickening irregular 1t or less. Cells between veins nearly isodiame-
tric, cells over veins half as wide and twice as long, in 3-5 rows. Cells 20-130u
long by 20-50u wide. Stomata transversely orientated only between the veins,
absent from a strip 0.2 mm wide along the pinna edge. Stomatal density typi-
cally about 100 per mm? Subsidiary cell pair occupying an area equal to that
of a normal epidermal cell, 40-80p long by 40-50u wide not papillate, cuticle
not thickened. Guard-cell dorsal cuticles thickened, only half covered by the
subsidiary cell, 28-32p wide at right angles to the stoma. Stoma c. 12p long.
Trichomes unicellular, clavate 25-50u long by 15-25¢ in diameter, on round to
elliptical bases 8-161 in diameter. Trichomes scattered over and between the
veins, absent from the stomatal free strip 0.2 mm wide along the pinna edge.
Density 160 per mm?,

Diagnosis, external form based on Schlotheim (1822), Heer (1877) and
Leuthardt (1903) and epidermal structure on Thomas (1930) and my own ob-
servation of fresh cuticles prepared from a Lunz specimen in the Thomas col-
lection.

Holotype — Schlotheim specimen pl. 4, fig. 2.
Stratum typicum — Middle Keuper (Kamian).
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Fig. 2 - Pterophyllum filicoides (Schlotheim). A, C and D portions of leaves from Kalawch river nos.
1, 2, 5, x 1. A. Showing, the short broad basal pinnae typical of the « P. brevipenne» form of this
species. B, E-I Lunz specimens, British Museum (Natural History) no. V52786 a & b. B. Fragment of
a leaf, tips of pinnae missing for comparison with Kalawch specimens; x 1. E. 1 mm? of lower epider-
mis with the edge of the pinna at the top showing distribution and orientation of stomata and tri-
chomes o. F. Upper epidermis with cells over veins along the top side of the drawing; x 200. G. A
trichome from over a vein on the lower side of leaf; x 500. H. Stomata from upper side of leaf; x 500.
I. Lower epidermis with cells over vein running across the centre of the drawing; x 200.
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Fig. 3 - A and E. Pterophyllum kalawchiense Barnard. Pinnae to show shape and venation. A. Holotype
no. 9, E. Paratype no. 8. B and D. Taeniopteris pseudobrevis Barnard. Portion of the lamina to show
attachment to rachis, corrugations, veins and incised marginal segmentation. Holotype no. 7. C. Oto-
zamites ashtarense Barnard. Four pinnae from the center of the specimen to show shape and venation
(the basal veins could not be seen). Specimen no. 6. F and G. Pterophyllum filicoides (Schlotheim). F.
Part of a Lunz specimen to show bases of pinnae and their venation. British Museum (Natural History)
no. V 52786. G. Typical pinnae from the large Kalawch river specimen (« P. longifolium » form) one
aibis showing the veins. Specimen no. 1.
2
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Locus typicus — Neue Welt.

Description — The seven specimens from the Kalawch river exhibit con-
siderable variation as is shown by the three examples illustrated. Fine parallel
veins are to be found in all, the basal dichotomies of the veins however are seen
only in a few pinnules, one of which is shown in text-fig. 3 G. The largest spec-
imen possesses an abnormally short and broad basal pinnule.

A rock specimen from Lunz belonging to the Thomas collection showed a
number of small specimens of Pterophyllum filicoides leaves as well as some
Nilssoniopteris leaves and a fine specimen of Bennetticarpus wettsteini (Krasser).
The Pterophyllum cuticles 1 prepared by normal maceration (conc. HNO,
+ NaClO;) gave good clear preparations of the upper cuticle without further
treatment. The details of the lower cuticle could only be seen after the cuticle
had been treated in hydrofluoric acid. The cuticle was then stained in safranin
which helped to differentiate the trichomes which are figured here for the first
time.

Discussion — The leaf fragment figured by Schlotheim in 1822 is 11 cm
long, it has a striated rachis 4.5 mm wide with laterally attached pinnae. The
pinnae have their bases expanded and in contact, they are constricted just
above the base then expanded slightly and are parallel sided but their tips are
missing. The stumps of the pinnae measure up to 45 mm in length by 6 mm in
width and are separated by sinuses 3 mm wide. There are about twelve simple
veins drawn in each pinna.

Jaeger in 1827 gave clear figures of leaf fragments, some of them (pl. 7,
figs. 1, 2) are nearly complete small leaves. The pinnae in some of the specimens
are separate, in others contiguous; the rachises are either striated, with a sin-
gle ridge or smooth. A wide range of specimens have been referred to one or
other of the two specific names Brongniart applied to Schlotheim and Jaeger’s
leaves in 1828 but most of the variants of subsequent authors can be matched
in the original figures. -

In 1864 Schenk described a small leaf 8 cm long by 14 mm wide from
Neue Welt as Pterozamites brevipennis Kurr. Subsequently Heer and Leuthardt
assigned their specimens to the three species; P. jaegeri large leaves often with
straight edged contiguous pinnae, P. longifolium narrower leaves often with sep-
arate pinnae showing a constriction in the basal region, P. brevipenne small
narrow leaves. Frentzen (1922) united these three species together with two
others, P. blumi Schenk and P. robustum Compter in one species P. jaeger: but
retaining the specific epithets as varietal names of P. jaegert.

I accept that P. jaegeri, P. longifolium and P. brevipenne constitute one
species. I think the other two species are distinct, Schenk’s original figure of
P. blumi shows a leaf 5 cm wide with straight sided contiguous or imbricate pin-
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nae with decurrent bases. Similarly the pinnae in Frentzen’s specimen have
straight sides and are contiguous, their bases are not very clearly shown. A typ-
ical leaf of P. filicoides has pinnae with a slight constriction in the basal re-
gion just separate from one another. P. robustum Compter is a much larger leaf,
its pinnae are said to be 30 cm long by 8 mm wide. The oldest name for this
group of species being that of Schlotheim I have followed Thomas and used it
here.

A number of the Pterophyllum species figured by Prynada in 1934 from
the Pshart and other river valleys in the Pamir are I think identical with the
group of European Triassic leaves discussed here. The figures of the P. pshartense
leaves show the following features typical of P. filicoides; laterally attached, sep-
arate pinnae with their bases in contact, the pinnae show a basal constriction
and are ten times as long as they are wide. The specimens called P. aequale, P.
andreanum, P. propinquum all have long narrow laterally attached pinnae on
strongly striated rachises and resemble specimens figured by Heer and Leuthardt
from Neue Welt more closely than typical leaves of the species to which they
are attributed. Sikstel (1960) figured from the Bartang river three specimens as
P. pshartense, one (pl. 11, fig. 2) with basally constricted pinnae typical of P.
filicoides. Sikstel included as synonyms of P. pshartense Prynada’s species Ptero-
phyllum sasykense and P. angustilobum. These leaves as described by Prinada
are very similar to P. filicoides, but his figures are not very clear.

The new specimens from the Kalawch River figured here fall naturally
into two groups, large leaves like P. longifolium and P. pshartense and smaller
narrower leaves like P. brevipenne. They show the following features which
suggest their identity with P. filicoides: striated rachis, laterally attached sep-
arate pinnae with contiguous bases, a slight constriction in the basal region of
the pinna, typical pinnae as in text-fig. 3 A, with parallel sides, rounded tips and
about ten times as long as they are broad; the venation, there being about twelve
parallel veins in each pinna which arise in pairs from the rachis.

In 1921 Kréusel figured for the first time the cuticle of this species. In his
figure (pl. 3, fig. 3) of the ’lower epidermis’ one can see the trichomes describ-
ed here. His specimens come from the Keuper near Lunz in Austria and were
figured as P. longifolium. A leaf he figured (pl. 9, fig. 6 at b) shows the char-
acteristic constriction in the basal region of the pinnae and the striated rachis.
His best figure (1943, pl. 5, fig. 9) of a leaf of this species is in a later paper
on the Lunz flora. Thomas (1930) figured the cuticles of P. filicoides as he
called the Lunz leaves. He stated that there were leaves in the Lunz collec-
tions which would fall into the specific groups P. jaegeri, P. longifolium and
P. brevipenne. The epidermal structure of all the leaf types were similar so
he united them into one P. filicoides (Schlotheim). He did not see the free tri-
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chomes but only their bases but this may only have been due to differences in
preparing the cuticle.

Pterophyllum filicoides is closely related to the Rhaetian P. astartense Har-
ris, 1932. The rachises of both species are striated (longitudinal furrows) and
have lateral pinnae. The shape of the pinnae in P. astartense varies greatly, but
typically they are elliptic and broadest at about half their length, the pinnae
are at an angle of about 70° to the rachis. Typical pinnae in P. filicoides are
strap-like, parallel sided not elliptic and are usually at an angle of about 80°
to the rachis. The cuticles of both these species are very similar.

P. astrartense is hypostomatic, P. filicoides is amphistomatic. In P. astarten-
se the trichomes are like large spherical papillac some 30p in diameter. The
trichomes in P. filicoides are clavate up to 501 long by 254 in diameter. The
stomata are similar but the subsidiary cells in P. filicoides do not have a no-
ticeably thicker cuticle than the surrounding epidermal cells.

Pterophyllum kalawchiense Barnard, 1967
Pl 4, fig. 2; text-fig. 3 A, E

1967 Pterophyllum kalawchiensis Barnard, p. 723, pl. 60, fig. 1-3.

Material — Holotype pl. 4, fig. 2, no. 9 a+b: paratypes other specimens
nos. 8, 9.

Stratum typicum — Black shales; possibly Upper Triassic.

Locus typicus — Kalawch River, east of Faydzabad, Badakhshan, North-
East Afghanistan.

Derivatio nominis — The specific name relates to the type-locality.

Diagnosis — Leaf once pinnate (largest incomplete specimen 27 c¢cm long
by 10 ¢cm wide). Rachis smooth, not showing striations or wrinkles; up to 4 mm
wide. Pinnae from the middle region of the leaf nearly rectangular, length about
three times the breadth, up to 50 mm long by 17 mm wide; pinnae width nearly
constant for four fifths of their length; apex truncate, distal portion of pinnae
occasionally expanded, acroscopic margin being more deflected than the basi-
scopic; base of pinna expanded at attachment and confluent with adjacent
pinnae. Pinnae alternate to subopposite, attached along the adaxial surface of
the rachis about half way between the midline and lateral margin of the ra-
chis. Pinnae with lateral margins separated or contiguous, where pinna tips
are expanded they may overlap. Pinnae at an angle of c. 85° to the rachis. Veins
conspicuous, strongly depressed, parallel, simple or dichotomising once rarely
twice; dichotomies occurring throughout the length of the pinna; density at ra-
chis c. 20 per cm, at apex of pinna c. 30 per cm.
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(Type specimens are impressions with no leaf substance preserved. Epidermal
structure not known).

Description — There are fragments of nine leaves of this species preserved
on two rock samples. I have designated as holotype the largest and clearest
specimen on block no. 9. Apart from size there is little variation, the tips of the
pinnae in one specimen text-fig. 3 E are wider than the base. In some others
the pinnae are convex above so that the lateral margins dip into the rock. The
apices of these pinnae are more rounded and the sinuses separating adjacent
pinnae appear greater than they would be if the pinnae were preserved flat.

Discussion — The pinnae of this leaf being longer than they are broad
suggest the genus Pterophyllum rather than Anomozamites. Large numbers of
species have been described for both genera but these leaves do not agree with
any so well as to indicate specific identity. These leaves may be compared with
Pterophyllum schenki Zeiller and P. inconstans (Braun) which are the species
which they most closely resemble. P. schenk: is distinguished as a narrower leaf
up to only 5 cm wide with pinnae attached laterally to the rachis which shows
well developed transverse wrinkles. In P. kalawchiensis the leaves are up to 10
cm wide with adaxially attached pinnae on a smooth rachis. P. inconstans also
has adaxially attached pinnae but it is a narrower leaf up to 4 cm wide and
has transverse wrinkles on the rachis.

Genus Otozamites Braun, 1842

Otozamites ashtarense Barnard, 1967
Pl 5, fig. 3; textfig. 3 C

Lias — Ashtar (Elburz Mountains) Northern Iran.

1950 Otozamites abbreviatus (non Feistmantel) Boureau, p- 228, pl. 8, fig. 42, 43.
1950 Ptilophyllum cutchense (non Morris) Boureau, p. 231, pl. 7, fig. 36, 40.
1967 Otozamites ashtarense Barnard, p. 566, pl. 47, fig. 7, 8; pl. 48, fig. 1; text-fig. 3 A, C, D.

Diagnosis — Leaf small once pinnate, outline lanceolate, width 6-20 mm
(full length unknown, longest specimen 9 cm nearly complete). Rachis smooth,
narrow, as seen from above c. 0.5 mm wide (petiole not known). Pinnae varia-
ble; long, slender and falcate to short, broad and rhomboidal; broadest at the
base, tapering to the apex. Pinnae alternate to subopposed attached by one
third of the base, near to the midline on the upper side of the rachis. Pinna
base on either side of its attachment very slightly reflexed towards midline of
the rachis. Distal (i.e. acroscopic) side of pinna base typically forming a for-
ward projecting lobe up to 0.5 mm wider than the pinna limb. Proximal side
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of pinna base rounded. Distal margin beyond the basal lobe concave, curving
forward to from 70° to 40° to the rachis. Proximal margin strongly convex meets
the distal margin at 50°. Ultimate tip of pinna rounded. Pinnae separate except
for the contiguous to imbricate basal lobe. Pinnae typically 9 by 3 mm, up to
11 mm long by 1.5-3.5 mm wide at the basc. Veins typically seven, 6-8 enter
the base of each pinna, radiating, dichotomise one or two times, marginal den-
sity 14 per cm.

(Epidermis. Structure not determined, cuticle not prepared).

Holotype — (63) 1A-S6 no. 4.

Stratum typicum — Shemshak Formation.

Locus typicus — Ashtar,

Description — There are two fragments of this leaf, one is shown in pl. 5,
fig. 3 the other is a very faint immage on rock specimen no. 5. It is best seen
when the rock is immersed in xylol.

Discussion — The small fragment of an Otozamites leaf shown in pl. 5,
fig. 3, may be identified with O. ashtarense from Iran in respect of the following
points. The narrowness of the leaf, it is only 18 mm wide. The smooth slender
rachis almost completely covered by the bases of the alternate pinnae. The fal-
cate pointed pinnae with a slight foward projecting basal acroscopic lobe. The
venation, there are between 6 and 8 veins entering the base of the pinna and
they dichotomise once on their way to the margin. This leaf may be comp-
ared with O. indosinensis Zeiller from Tonkin. O. indosinensis is however a
slightly larger leaf with straight pinnae up to 13 mm long by 5 mm wide and
each has nine veins entering its base. In these leaves from Afghanistan the pin-
nae are falcate and measure only 9 by 3 mm and to not show more than eight
veins in the pinna base. The linear fragment of a leaf figured by Prynada from
the Pamir as O. abbreviatus Feistmantel is distinguished by the shape of its pin-
nae which are short, broad and rhomboidal 6 by 4 mm.

Order INCERTAE SEDIS
Genus Taeniopteris Brongniart, 1828

Taenlopteris pseudobrevis Barnard, 1967
Pl 5, fig. 1, 4; textfig. 3 B, D

1967 Taeniopteris pseudobrevis Barnard, p. 725, pl. 61, fig. 1-4.

Material — Holotype pl. 5, fig. 1, no. 7; paratype no. 5
Stratum typicum — Black shales; possibly Upper Triassic.
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Locus typicus — Kalawch River, east of Faydzabad, Badakhshan, North-
East Afghanistan.

Derivatio nominis — The specific name refers to the similarity this leaf
shows to Nilssonia breuvis.
Diagnosis — Leaf simple, outline elongate elliptic; length exceeding 20

cm width 5 cm. Midrib depressed, smooth, 2 mm wide, full width only exposed
where lamina is broken away. Lamina attached to the adaxial surface, about
two thirds of the distance in from the margin towards the midline of the midrib.
Lamina inciso-segmented, adaxially convex and bending down towards the mar-
gin, firm, with regular corrugations every 2-3 mm running falcately from midrib
to margin. Margin incised, major incisions occurring along line of alternate
folds, depth up to one sixth the width of the blade normally only half as deep,
2-6 mm; minor incisions occurring along the line of some of the other folds
at the tips of the segments between the major incisions. Teeth or free segments
along leaf margin trapezoid, lateral edges inclined towards truncate tip. Veins
simple, not depressed, arising at 80°-90° to the midrib at a density of 14 per cm,
curving forward to meet the margin at an angle of 50°-60° as measured from the
midrib.

(Type specimens are impressions with no leaf substance preserved. Epidermal
structure not known).

Description — There are two specimens of this new species, the large nearly
complete leaf and the smaller fragment. In both the conspicuous features are
the corrugated lamina, the depressed midrib and the incised margin.

Discussion — The specimens are described here as a new species of Taenio-
pteris as it is not possible to assign them to any Botanical order. They may be
compared with Nissonia brevis Brongniart from the Hor sandstone in Sweden
and the similar leaves N. fragilis and N. incisoserrata Harris from Greenland.
Prynada (1934) figured leaves determined as N. brevis from the Pamir and Ben-
da (1964), has figured leaves from Karkar in Afghanistan as Nilssonia sp. which
are very like N. brevis. The specimens described here do not show the attach-
ment of the lamina to the upper surface of the midrib in the midline as is typi-
cal of the genus Nilssonia. I consider that about one third of the upper surface
of the midrib was exposed. There is some difficulty in deciding this because
much of the lamina clearly broke away along the midrib where the rock was
cleaved but the best preserved parts do indicate exposure.

Acknowledgements — 1 should like to thank Professor A. Desio of the Institute of
Geology, Milan University for sending me these specimens for description. The map and
photographs for the plates accompanying this paper were prepared in Milan. Mr. Harvey
librarian in the Palacontology library of the British Museum (Natural History) for help
with the early literature on Pterophyllum filicoides.
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ForEwORD

An initial illustration of the marine fauna of the Jurassic zone of Karkar
was published by us in 1961 (C. Rossi Ronchetti and N. Fantini Sestini) and
referred to paleontological material collected by L.F. Rosset, comprising Corals,
Brachiopods and Lamellibranchs.

New collections were made also in the summer of 1961 in the same zone
by A. Desio and G. Pasquare, during the expedition to central Badakhshan car-
ried out with E. Martina. This material was examined by the present writer and
the results are presented here, with the aim of forming a new and more complete
picture of the Jurassic macrofauna of Karkar.

PREVIOUS WORK

Earlier paleontological knowledge of the Karkar region has been referred
to in the above-mentioned work, and only subsequent work will be reported
on here.

Between 1961 and the present day the Karkar zone has reawakened the
interest of various workers, in particular G. Gabert, who in 1964 subdivided the
Jurassic marine series above the coal (Hangende Kohlenserie) into three parts:
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a lower part (untere Hangende Kohlenserie) referred to the Bathonian-Callo-
vian on the foraminiferal fauna studied by M. Kaever; a middle part (Chara-
ceen-Horizont) assigned to the Bathonian-Callovian on the basis of Charophytes
and Ostracods, and an upper part (obere Hangende Kohlenserie) attributed to
the Oxfordian-Kimmeridgian on the grounds of its Foraminifera.

In september 1965 there appeared the work of M. Kaever with the lists
of microfossils identified in the three stratigraphical units given above, and which
were useful in the dating given by Gabert.

Chronostratigraphical considerations were given in march of the same year
by A. de Lapparent and J. de Lavigne on the Saighan series, observed at Sai-
ghan, Ishpushta, Dara-e-Souf and Karkar. In the Doud Kach locality, near Kar-
kar, the authors collected from the top of the coal macrofossils which included
a rostrum of a Belemnite and an Ammonite fragment, in addition to Lamel-
libranchs which S. Freneix identified as Goniomya intersectans Smith, Homomya
gibbosa Sowerby, Pleuromya calceiformis Sowerby, cf. Gresslya abducta Phillips,
Protocardia cf. boonei Cossmann, Lima cf. complanata Laube. According to the
authors, all of the evidence tends to assign a rather high Bathonian age to the
marine fauna of the top of the coal at Karkar.

In december 1965 A. Desio published, in conjunction with M.B. Cita and
I. Premoli Silva, a stratigraphical-micropaleontological study of the Karkar
Formation, which was described as found with the description and illustration
of the type-section. The formation was concluded to be composed of a lower
fossiliferous calcareous-arenaceous-clayey member dated to the Middle-Upper Ju-
rassic on the evidence of microfossils, and an unfossiliferous upper clayey-marly
member indirectly assigned to the Upper Jurassic.

CONSIDERATIONS ON THE MACROFAUNA

The paleontological material comprising the subject of this report was
mostly collected in situ in the type-section of Karkar partly by A. Desio (samples
61 AD-65/2, 61 AD-65/3), and partly by G. Pasquaré (samples 61 AP-178/6).

The samples denoted as 61 AP-178/6 are from level 5 of the type-section
and comprise grey-brown marly limestone, sometimes laminated, with coquina

of small Lamellibranchs, and also greenish-white laminated sandy clay. They
have provided the following:

Geruillella sp.
* Camptonectes cf. annulatus (Sowerby)
Camptonectes sp. ind. cf. C. laminatus (Sowerby)
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Camptonectes richei Dechaseaux
Placunopsis socialis Morris & Lycett
* Plagiostoma carditforme Sowerby
* Pseudolimea duplicata (Sowerby)
Protocardia sp.
Cossmannea (Eunerinea) pasquarei sp. n.
Colostracon (Ovactaeonina) phasianoides (Lycett)

About 10 m from the base an Ostrea-bearing lens is included in level 5
and it contains Liostrea eduliformis (Schlotheim).

The other fossils collected separated by A. Desio probably come from the
same fossiliferous beds. The samples denoted as 61 AD-65/3 consist of brownish-
grey limestones with intercalations of reddish and greenish marls and have pro-
vided the following species of Lamellibranchs:

* Meleagrinella echinata (W. Smith)
Oxytoma sp.
Ctenostreon rugosum (W. Smith)
* Plagiostoma subcardiiforme (Greppin)
* Nanogyra nana (Sowerby)
Pronoella desiot sp. n.
Pronoella kuarkarensis sp. n.
Eomiodon gardeti Mongin
Corbula sp.
Homomya douville: nom. n.
Pholadomya sp. aff. deltoidea (Sowerby)
Pholadomya hemicardia Roemer
* Pholadomya lirata (Sowerby)

*

The samples denoted 61 AD-65/2, which were not collected in situ, consist
of chestnut-coloured to yellowish bioclastic marly limestones and were found to
faunally consist essentially of Rhynchonellids assignable to Burmirhynchia hsen-
wiensis Buckman.

25 forms of Brachiopods, Lamellibranchs and Gastropods have been recog-
nised, the nomenclature of six of which has been left open on account of their
poor state of preservation. Two species of Lamellibranchs and one of Gastro-
pods have resulted from new institutions.
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If this fauna is now compared with that identified in 1961 in the material
of Rosset, it is seen that there are only 8 species in common and they are those
indicated with an asterisk in the lists reported above. Thirteen species result
therefore from new records for the Jurassic of Karkar.

The new research carried out in the area has also revealed the presence
of a Liostrea horizon, previously unknown, and packed with specimens of Lio-
strea eduliformis (Schlotheim), and a horizon of small Lamellibranchs consisting
largely of representatives of the genus Pronoella and to a lesser extent those of
the genera Eomiodon, Corbula, Meleagrinella and Oxytoma.

A great abundance of Brachiopods of the genus Burmirhynchia was also
found, belonging to a single species, and Gastropods of the genera Nerinea and
Colostracon were recorded for the first time from this region.

In addition, other genera were recorded for the first time from this zone,
i.e. Gervillella, Placunopsis, Ctenostreon, Protocardia and Homomya.

The complete absence of Corals of the genera Chomatoseris and Montli-
valtia must be noted; these were represented by at least 11 species in the ma-
terial of Rosset.

The above gives a more complete picture of the Jurassic marine fauna of
Karkar, and in order to illustrate it better the full list of forms recognised by
the authors is given below:

Corals Sphenorhynchia sp. aff. plicatella (So-
Chomatoseris porpites (W. Smith) werby)
Montlivaltia cf. caryophyllata Lamou- _

roux Lamellibranchs

Montlivaltia cornutiformis crassa Gre-  Geryillella sp.

gory Camptonectes annulatus (Sowerby)

Montlivaltz:a cottreaut (Collignon) Camptonectes sp. ind. cf. C. laminatus
Montlivaltia culullus Gregory (Sowerby)

Montlivaltia cyclolitoides Milne Ed-
wards & Haime
Montlivaltia decipiens (Goldfuss)

M ontlz:valtz:a gregory-i Allo.iteau Oxytoma cf. inaequivalve (Sowerby)
Montlivaltia hourcq: Alloiteau Oxytoma sp.

M ontlz:valtlza numismalis (d’Orbigny) Meleagrinella echinata (W. Smith)
Montlivaltia sp.

Camptonectes richei Dechaseaux
Camptonectes rigidus (Sowerby)
Camptonectes sp.

Placunopsis soctalis Morris & Lycett
Ctenostreon rugosum (W. Smith)
Plagiostoma cardiiforme Sowerby
Acanthothyris sp. Plagiostoma subcardiiforme (Greppin)
Burmirhynchia hsenwiensis Buckman Pseudolimea duplicata (Sowerby)

Brachiopods
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Liostrea eduliformis (Schlotheim) Pholadomya sp. aff. deltoidea (Sowerby)
Nanogyra crassa (W. Smith) Pholadomya hemicardia Roemer
Nanogyra nana (Sowerby) Pholadomya lirata (Sowerby)
Trigonia cf. pullus Sowerby Myopholas acuticosta (Sowerby)
Lucina cf. rotundata (Roemer) Pleuromya uniformis (Sowerby)
Protocardia sp. ind. Pleuromya sp. ind.

Pronoella destoi sp. n.

Pronoella karkarensis sp. n. Gastropods

Eomiodon gardeti Mongin Cossmannea (Eunerinea) pasquarei sp.
Corbula sp. aff. daghaniensis Cox n.

Corbula sp. Colostracon (Ovactaeonina) phasianoi-
Homomya douvillei nom. n. des (Lycett)

CHRONOSTRATIGRAPHICAL CONSIDERATIONS

The new discoveries do not alone appear to offer decisive evidence for the
chronostratigraphical assignment of the Jurassic fauna of Karkar; at most they
confirm previously held conclusions.

The fauna is now reviewed in its entirety in order to extract all evidence.
Of 29 forms definitely identified as regards species (see table 1), 27 are present
in the Bathonian, while only two appear subsequently in the Callovian.

Of the 27 species listed above, 10 have no chronostratigraphical significance
owing to their wide distribution, five have been recorded both in the Bathonian
and in the Callovian, while 12 do not extend above the Bathonian; of these the
11 following are limited to this horizon, and a few also to more recent horizons:
Montlivaltia cyclolitoides Milne Edwards & Haime, M. decipiens (Goldfuss), M.
hourcqi Alloiteau, M. numismalis (d’Orbigny), Burmirhynchia hsenwiensis Buck-
man, Camptonectes annulatus (Sowerby), C. rigidus (Sowerby), Placunopsis so-
cialis Morris & Lycett, Ctenostreon rugosum (W. Smith), Eomiodon gardeti
Mongin, Colostracon (Ovactaeonina) phasianoides (Lycett).

The species are mostly present both in the Bathonian and in the Callovian,
confirming in general principle the dating given in 1961. The new discoveries
increase the number of species limited to the Bathonian, however, and the num-
ber now comprises a rather substantial proportion of the entire fauna (about
38%). If it is noted that some of these appear in the Upper Bathonian or reach
their greatest abundance there, it can be maintained that the horizon of origin
of the fossils, and in particular level 5 of the type-section, are assignable to the
most recent horizons of the Bathonian.
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TABLE 1

Bajocian

Bathonian

Callovian

Oxfordian

Corals

Chomatoseris porpites (W. Smith)
Montlivaltia cornutiformis crassa Gregory
Montlivaltia cottreaui (Collignon)
Montlivaltia culullus Gregory
Montlivaltia cyclolitoides Milne Edwards & Haime
Montlivaltia decipiens (Goldfuss)
Montlivaltia gregoryi Alloiteau
Montlivaltia hourcqi Alloiteau
Montlivaltia numismalis (d'Orbigny)
Brachiopods

Burmirhynchia hsenwiensis Buckman
Lamellibranchs

Camptonectes annulatus (Sowerby)
Camptonectes richei Dechaseaux
Camptonectes rigidus (Sowerby)
Meleagrinella echinata (W. Smith)
Placunopsts socialis Morris & Lycett
Ctenostreon rugosum (W. Smith)
Plagiostoma cardiiforme Sowerby
Plagiostoma subcardiiforme (Greppin)
Pseudolimea duplicata (Sowerby)
Liostrea eduliformts (Schlotheim)
Nanogyra crassa (W. Smith)
Nanogyra nana (Sowerby)

Eomiodon gardeti Mongin

Homomya douvillei nom. n.
Pholadomya hemicardia Roemer
Pholadomya lirata (Sowerby)
Myopholas acuticosta (Sowerby)
Pleuromya uniformis (Sowerby)
Gastropods

Colostracon (Ovactaeonina) phasianoides (Lycett)
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PALEONTOLOGICAL DESCRIPTIONS

BRACHIOPODA
Class ArRTICULATA
Order RHYNCHONELLIDA
Superfamily RHYNCHONELLACEA Gray, 1848
Family RHYNCHONELLIDAE Gray, 1848

Subfamily TERTARHYNCHUNAE Ager, 1965
Genus Burmirhynchia Buckman, 1918

Burmirhynchia hsenwiensis Buckman, 1918
Pl 6, fig. 1-5; PL 7, fig. 1; textfig. 1, 2

1918 Burmirhynchia hsenwiensis Buckman. Namyau Beds, p. 144, pl. 11, fig. 1-4; pl. XV,
fig. 28.
? 1918 Burmirhynchia shanensis Buckman. Namyau Beds, p. 143, pl. I, fig. 11-15.
? 1918 Burmirhynchia hsipawensis Buckman. Namyau Beds, p. 145, pl. 11, fig. 5-8.

Material — About 70 specimens, of which about half are in a good state of
preservation. The others are partially deformed and almost completely encrusted
with spathic calcite.

External characters — Inflated shell, medium to large size, length and width
approximately equal, outline rounded to subpentagonal, maximum length corre-
sponding with commissure between fold and sulcus, maximum thickness be-
tween 1/2 and 2/3 of length, mesaured from beack. Pedicle valve thickness
about 1/3 that of brachial valve. Valves united by strongly dentellated commis-
sures, in relief, straight in correspondence with the lateral slopes, slightly lobate
in correspondence with the front. Many specimens are asymmetrical, only slightly
so for the most part, but some exhibit pronounced asymmetry in the tongue of
the sulcus, which is not central and which is sharply bounded on one side,
while the other disappears gradually. Thick shell.

Pedicle valve with strong beack, inflated, erect, not projecting beyond the
plane of the commissure. Palintrope narrow and elongated, limited laterally by
pronounced beack-ridges. Venter markedly inflated, and the thickest point of the
valve; from here the valve declines in all directions. Sulcus poorly defined, con-
vex at the base, distinguishable only beyond 3/4 of the rectified length meas-

(1) The « Treatise on Invertebrate Paleontology », of R. C. Moore (1995) is fol}otyecl for_the clas-
sification of the Brachiopods. For that of the Lamellibranchs the sistematic and bibliographic catalo-
gue of the « Genera of the Bivalvias is used, published under the direction of H. E. Vokes (1967).
The work of W. Wenz (193844) and A. Zilch (1959-60) is followed for the Gastropods.



50 JURASSIC FOSSILS

ured from the beack. Tongue with rounded shape, subtrapezoidal to broadly
arcuate near the front, regularly curved in longitudinal section, and at the
base having a breadth of about 65% of the total width.

Commissure between sulcus and fold from vertical to retroflex in adult spec-
imens. Lateral slopes vertical in correspondence to the commissure only in the
postero-lateral region.

Brachial valve with beack bent back beyond the vertical. Valve with rather
rapid thickening in the first third of the rectified length, measured from the
beack, then regularly developed in a curve for the remaining two thirds. Sulcus
poorly defined, separated beyond 3/4 of the rectified length measured from the
beack, convex in transversal section, decreasing towards the commissure in lon-
gitudinal section. Lateral slopes convex, vertical at the commissure. Ornament
comprising simple costae, numerous and close together, starting from the beack,
very well defined, triangular in section with rounded top. There are not great
differences in size between the median costae and the first lateral costae, and
because of the uncertain definition on the margins of the sulcus and of the fold,
it is particularly difficult to distinguish both the possible presence of parietal
costae, and also to determine the costae formula. Assuming parietal costae to
be absent, the most representative ratios appear to be the following: 8-9/7-8;
0; 7-8/8-9.

The total number of costae per valve fluctuates around 24, with extreme
limits of 20 and 28 respectively.

Variability — The species under examination appears on the whole to
be homogeneous. Among the characters which vary the most are the definition
of the sulcus and the relief of the fold, rather well pronounced in some speci-
mens, and on the other hand transitional and distinguishable only with diffi-
culty in others. The asymmetrical positions of the sulcus and the fold in some
specimens are also to be noted. Finally, there are noteworthy variations in the
thickness of the shell, but they are related to the ontogenetic development of
the animal.

Growth — In the juvenile stage there are forms with a strong develop-
ment of the pedicle beack, and therefore a strong development of the pedicle
valve, which has an almost equal thickness to that of the brachial valve. The
Juvenile specimens have a rather flat shape, with sharp commissure, only weakly
curved in the anterior part, brachial beack moderately inclined. The thickness
increases during growth proportionally more than the other parameters and the

brachial valve becomes increasingly inflated, particularly in the gerontic stages
(width exceeding 30 mm).
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Dimensions (in mm) () —

L w Th  Lpv  Tpv  Tbv ShA L/W Th/W Th/L
20.35 19.70 1190 29.00 5.60 630 68 1.04 0.68 0.69
23.75 2525 1730 33.00 8.15 915 73 094 068 0.73
23.55? 26.10 17.20 3300 7.50 970 — 0907 066 0.73?
26.50 2600 1940 3800 8.10 1130 70° 1.02 0.75 0.73
2665 2730 2045 39.00 7.15 1330 68 098 0.75 0.76
28.10 2820 21.15 43.00 870 1255 62?2 099 0.76 0.75

R R NN

Internal characters () — Ventral muscle field very little in relief, with ad-
ductor muscles and diductors of indistinct outline and shape; the adjustors are
more evident and are elliptical and divided by a short myophragm.

Delthyrium partially closed by two deltidial plates of medium dimensions,
separated from but very close to the base of the delthyrium (see pl. 7, fig. 1 b).

Fig. 1 - Burmirhynchia hsenwiensis Buckman, 1918. Camera lucida drawings of serial transversal sec-

tions, x 3.5, details x 7 and x 10.5; distances are in mm forward from the crest of the umbo. Specimen

G, Karkar. In the first seven sections the pedicle collar (blackened) is seen. Inside the pedicle collar the

delthyrial cavity is effectively open, initially limited to the zone indicated, and then to the whole area

enclosed by the pedicle collar. (Dots indicate deltidial plates, which in the initial sections appear
reduced when viewed in profile; A = pedicle callist of delthyrial chamber).

In transversal section the deltidial plates, like the rest of the apical cavity,
are strongly thickened on account of the pedicle callist. Pedicle collar well devel-
oped, length about 1 mm. Foramen elliptic, almost in contact with the bra-
chial beack. Delthyrial cavity broad internally, of trapezoidal shape; laterial cav-
ities of medium size, partially closed by the pedicle callist. Dental plates straight
and divergent at the intersection with the surface of the valve (i.e. divergent in
the sense of Buckman) and also divergent in transversal section (*). Strong and
straight, exhibiting a small characteristic internal keel in the upper part, and

(1) The symbols used for the dimensions have the following meaning: L = length; W = width;
Th = thickness; Lpv = rectified length of the pedicle valve; Tpv = thickness of the pedicle valve;
Tbv = thickness of the brachial valve; ShA = shoulder angle. .

(2) In order to avoid repetition, the external characters of the delthyrium are also described here.

(3) This is if the dental plates are considered as viewed from a central point of the shell.
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Fig. 2 - Burmirhynchia hsenwiensis Buckman, 1918. Camera lucida drawings of serial transversal sec-
tions, x 3.5; distances are in mm forward from the crest of the umbo. Specimen G, Karkar.
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terminating with teeth of medium size, rounded externally, with articulated
surfaces. The divergence of the dental plates diminishes in the anterior region
and they tend to become subparallel.

Dorsal muscle field broad, not much elevated (pl. 7, fig. 1 a). The anterior
cover of the adductor muscles has a piriform course, transitional anteriorly, and
divides only in the posterior part of the median septum, which terminates at
about half the course of the anterior adductor muscles. Posterior adductor mus-
cles more pronounced, bean-shaped, without any sulcus dividing them from the
anterior adductors. Diductors not well defined, with anterior margin frayed. Sec-
ondary diductors not distinguishable. Median septum short and stumpy, bearing
the septalium for a short distance. Septalium very deep and V-shaped. Cardinal
plates almost straight, strong, slightly inclined towards the centre. Inner socket
ridges poorly defined. Dental sockets broad and deep, with crenulated surface
posteriorly, usually with more than 5 crenulae for each cavity. There are not
however correspondences between the crenulae of the dental sockets and the sur-
faces of the teeth, which appear to be rather smooth in transversal section.
Crural bases spaced from one another, very near to the inner socket ridges.
Crura rather small, and subtriangular in shape, directed towards the pedicle
valve and laterally. The observation is imprecise on account of the rather ex-
tensive recrystallisation.

Discussion — It is not possible to say whether the internal characteristics
described are those of the type species of the genus Burmirhynchia, B. gutta, or
even those of the species of Burma attributed to this genus. The generic attribu-
tion is based therefore on the external characters and on the meagre evidence
about the internal characters provided by Buckman (1918). The specimens under
examination appear to belong to the series B. hpalaiensis of Buckman, and have
been attributed to B. hsenwiensis; it is however noteworthy that various species
of Buckman appear to be inconsistent, and the result of an excessive typolo-
gical splitting. Several species, such as B. shanensis and B. hsipawensis could in
fact be combined in a single species with hsenwiensis. Among the various spe-
cific names that of hsenwiensis has preference, because on the grounds of the
specimens illustrated this name appears to characterise the bulk of the single
species here conjectured.

Occurrence — The Burmirhynchia of the hpalaiensis series are from the
Namyau beds, the attribution of which to the Upper Bathonian has also been
confirmed by Arkell (1956, p. 414).

Locality — Detritus at the base of the Karkar section. 61 AD-65/2.
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MOLLUSCA
Class BivaLvia
Order PTERIOIDA
Suborder PTERIINA
Superfamily PTeriacea Broderip, 1839

Family BakeveLLipae King, 1850
Genus Gervillella Waagen, 1907

Gervlllella sp.

On a sample of grey-brown marly limestone is visible the internal surface
of a left valve, incomplete posteriorly, partially encrusted with calcite, and spe-
cifically indeterminate.

Valve rather small, very inequilateral, ovate-oblique, narrow, moderately
inflated, with ventral and dorsal margins subparallel. 4 ligament pits, slightly
impressed and of variable width.

Locality — Karkar. 61 AP-178/6.

Superfamily PecTiNacea Rafinesque, 1815
Family PecTINIDAE Rafinesque, 1815

Subfamily PseupamussnNae Vokes, 1967
Genus Camptonectes Meek, 1864

Camptonectes cf. annulatus (Sowerby, 1826)

A single valve, very incomplete and with a rather worn surface, preserved
in grey-brown marly limestone. Could be close to the species of Sowerby (1845,
p- 559, pl. 542, fig. 1), despite the uncertainty due to the state of preservation.

Orbicular-oval in shape, with height of about 42 mm, ornamented with
upright concentric growth lamellae, prominent and as far as can be ascertained

close together. In the interlaminar spaces very fine radial striae are clearly visi-
ble, and are sometimes bifurcate.

Remarks — The specimen attributed by us to this species in 1961 (Rossi
Ronchetti and Fantini Sestini, p. 121, pl. XIII, fig. 10) is larger than that under

examination, has a more orbicular shape, more elevated concentric growth la-
mellae, and broader interlaminar spaces.

Locality — Karkar. 61 AP-178/6.
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Camptonectes sp. ind. cf. C. laminatus (Sowerby, 1818)

A fragment of Pectinid valve in a grey-brown marly limestone, definitely
referable to the genus Camptonectes by its characteristic ornament, consisting
of fine, slightly sinuous punctate striae, radiating fanwise and sometimes bifurcate.

The state of preservation does not permit a certain specific determination;
some resemblance is however seen to Camptonectes laminatus (Sowerby) and in
particular to the specimen identified by Morris and Lycett (1863) as Pecten lens
Sowerby (p. 10, pl. II, fig. 1, 1 a), an identification which Arkell (1930, p. 96)
corrected as C. laminatus (Sowerby).

Locality — Karkar. 61 AP-178/6.

Camptonectes richel Dechaseaux, 1936
Pl 9, fig. 10

1936 Camptonectes richei Dechaseaux. Pectinidés jurass., p- 32, pl. 1V, fig. 12, 13, 15; pl.
v, fig. 1, 2.

A left valve incompletely preserved, with a partly worn surface, appears
referable to a species instituted by Dechaseaux, and shows some considerable
resemblance to fig. 15 of pl. IV in particular. _

Valve ovoidal in shape, slightly more high than long, almost flat, with broad
anterior auricle, clearly separated from the body of the valve, posterior auricle
not preserved, beack small and pointed, apical angle about 88°. Ornament com-
prising very fine dense growth lamellae, which appear to extend over the whole
of the surface.

Dimensions — Length mm 26.5 (?)

Height mm 28.4
Occurrence — Bajocian of the Lorena and Mont-d’Or Lyonnais. Bathonian

of Lorena.
Locality — Karkar. 61 AP-178/6.

Famly OxyroMIDAE Ichikawa, 1958
Genus Meleagrinella Whitfield, 1885

Meleagrinella echinata (W. Smith, 1817)
Pl 9, fig. 12

1817 Avicula echinata W. Smith. Stratigr. system organ. fossils, p. 67.

1961 Meleagrinella echinata Rossi Ronchetti and Fantini Sestini. Fauna giurass. Karkar,
p. 120, pl. X, fig. 11, 12 (cum syn.).

1965 Meleagrinella echinata Cox. Jurass. Bivalvia and Gastrop. Tanganyika Kenya, p. 48.

1969 Meleagrinella echinata Fischer. Bathon. Massif Ardennass, p. 86.
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Three left valves in a grey-brown coquina, more or less well preserved, of
medium to small dimensions, with almost the same height and length; convexity
and obliquity more or less pronounced. Ornament comprising distinct principal
radial ribs, irregularly distributed, and intercalated more or less developed co-
stellae.

Dimensions — Length mm 12.2; 16; 18.7

Height mm 11.9; 16; 193

Occurrence — Bajocian-Callovian, with maximum frequency in the Upper

Bathonian.
Locality — Karkar mine. 61 AD-65/3.

Family Pracunmae Gray, 1840
Genus Placunopsis Morris & Lycett, 1853

Placunopsis soclalls Morris & Lycett, 1853

1853 Placunopsis socialis Morris and Lycett. Great Oolite, p. 7, pl. 1, fig. 11, 11 a.
1907 Placunopsis socialis Cossmann. Bath. St. Gaultier, p. 238, pl. VIII, fig. 11, 12,
1948 Placunopsis socialis Cox and Arkell. Surv. Brit. Great Oolite, p. 16.

1964 Placunopsis socialis Fischer. Faune bathon. Indre, p. 20.

1969 Placunopsis socialis Fischer. Bathon. Massif Ardennais, p. 91.

A single left valve in grey-brown marly limestone, of very small size, im-
perfectly preserved as an internal mould with traces of the shell. Shape orbi-
cular-oval, rather convex, with pointed umbo projecting slightly beyond the hinge
line, margins rounded, ornament not preserved.

Dimensions — Length mm 3.7
Height mm 4.5

Occurrence — Abundantly distributed throughout the English Bathonian
and in the Middle Bathonian of Saint Gaultier (Indre).
Locality — Karkar. 61 AP-178/6.

Superfamily Limacea Rafinesque, 1815

Family LimipAeE Rafinesque, 1815
Genus Plagiostoma Sowerby, 1814

Plagiostoma cardiiforme Sowerby, 1815

1961 Lima (Plagiostoma) cardiiformis Rossi Ronchetti and Fantini Sestini. Fauna giurass.
Karkar, p. 125, pl. XIII, fig. 11 (cum syn.).
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A single left valve of medium dimensions, in grey-brown marly limestone,
rather well preserved except in the apical region and reproducing the diagno-
stic characteristics of the species of Sowerby.

Oblique shape, rather convex, with height and length almost the same;
anterior margin long and oblique and posterior one arcuate; surface covered
by about sixty radial grooves, slightly undulate and rather regular, densely punctate
in the central portion of the valve, where the shell is better preserved, separated
by flat spaces, smooth, breadth about twice that of the grooves, which are in
relief in the form of ribs near the ventral margin.

Dimensions — Length mm 25 (?)
Height mm 25

Remarks — The left valve under examination has dimensions twice as large
as those of the right valve identified by us at Karkar in 1961 as Lima (Plagio-
stoma) cardiiformis (Sowerby). All of the other characters correspond however.

The new denomination of the species results from the fact that Hayami (1959,
p. 64) has elevated the subgenus Plagiostoma to the rank of a genus. Since the
word « stoma » is of neutral gender in Greek, the ending of the specific name
has to be correspondingly altered.

Occurrence — Distributed from the Bajocian to the Callovian and has so

far been recorded in England, France, Switzerland, Afghanistan and India.
Locality — Karkar. 61 AP-178/6.

Plagiostoma subcardiiforme (Greppin, 1870)

1961 Lima (Plagiostoma) subcardiiformis Rossi Ronchetti and Fantini Sestini. Fauna giu-
rass. Karkar, p. 125, pl. X, fig. 13 (cum syn.).

1964 Lima (Plagiostoma) subcardiiformis Fischer. Faune bathon. Indre, p. 21.

1967 Lima (Plagiostoma) subcardiiformis Mongin. Moll. Bathon. saumdtre, p. 48.

1969 Lima (Plagiostoma) subcardiiformis Fischer. Bathon. Massif Ardennais, p. 92, pl. X,
fig. 3.

One left valve, two right valves and a very incomplete bivalve specimen,
contained in grey-brown marly limestone and in faded yellow limestone; varia-
ble dimensions; all rather poorly preserved, but nevertheless permit identifica-
tion as the species named by Greppin in 1870 and agree substantially also with
the specimen identified by us in 1961.

Occurrence — Bajocian-Callovian, broadly distributed in England, France,
Switzerland, Montenegro, Morocco and Kenya. Also recorded at Karkar (Afgha-
nistan).

Locality — Karkar mine. 61 AD-65/3.

5a
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Genus Pseudollmea Douglas & Arkell, 1932
Pseudolimea duplicata (Sowerby, 1827)

1956 Pseudolimea duplicata Agrawal. Jurass.Kutch, p. 84, pl. 1X, fig. 15, 16.

1961 Pseudolimea duplicata Rossi Ronchetti and Fantini Sestini. Fauna giurass. Karkar,
p- 127, pl. X, fig. 14 (cum syn.).

1964 Pseudolimea duplicata Fischer. Faune bathon. Indre, p. 23.

1965 Pseudolimea duplicata Cox. Jura