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ForeEwORD

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. Pasquarg, 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.

PRrREVIOUS 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:

Geruvillella sp.
* Camptonectes cf. annulatus (Sowerby)
Camptonectes sp. ind. cf. C. laminatus (Sowerby)
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Camptonectes richer Dechaseaux
Placunopsis socialis Morris & Lycett
* Plagiostoma cardiiforme Sowerby
* Pseudolimea duplicata (Sowerby)
Protocardia sp.
Cossmannea (Eunerinea) pasquaret sp. n.
Colostracon (Ovactaeonina) phastanoides (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 karkarensis sp. n.
Eomiodon gardeti Mongin
Corbula sp.
Homomya douvillei 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 yvellowish bioclastic marly limestones and were found to
faunally consist essentially of Rhynchonellids assignable to Burmirhynchia hsen-
wiensts 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. Geruvillella, 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-

Lamellibranchs

roux

Montlivaltia cornutiformis crassa Gre-  Gervillella sp.

gory ) ) Camptonectes annulatus (Sowerby)
Montlivaltia cottreaui (Collignon) Camptonectes sp. ind. cf. C. laminatus

Montlivaltia culullus Gregory
Montlivaltia cyclolitoides Milne Ed-
wards & Haime
Montlivaltia decipiens (Goldfuss)
Montlivaltia gregoryi Alloiteau
Montlivaltia hourcqi Alloiteau
Montlivaltia numismalis (d’Orbigny)
Montlivaltia sp.

Brachiopods

Acanthothyris sp.
Burmirhynchia hsenwiensis Buckman

(Sowerby)
Camptonectes richer Dechaseaux
Camptonectes rigidus (Sowerby)
Camptonectes sp.
Oxytoma cf. inaequivalve (Sowerby)
Oxytoma sp.
Meleagrinella echinata (W. Smith)
Placunopsis soctalis Morris & Lycett
Ctenostreon rugosum (W. Smith)
Plagiostoma cardiiforme Sowerby
Plagiostoma subcardiiforme (Greppin)
Pseudolimea duplicata (Sowerby)
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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 Mpyopholas acuticosta (Sowerby)
Lucina cf. rotundata (Roemer) Pleuromya uniformis (Sowerby)
Protocardia sp. ind. Pleuromya sp. ind.

Pronoella desioi sp. n.

Pronoella karkarensis sp. n. Gastropods

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

Corbula sp. Colostracon (Ovactaeonina) phasianor-
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.
hourcqgi 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 gregory: 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)
Placunopsis socialis Morris & Lycett
Ctenostreon rugosum (W. Smith)
Plagiostoma cardiiforme Sowerby
Plagiostoma subcardiiforme (Greppin)
Pseudolimea duplicata (Sowerby)
Liostrea eduliformis (Schlotheim)
Nanogyra crassa (W. Smith)
Nanogyra nana (Sowerby)

Eomiodon gardeti Mongin

Homomya douville; nom. n.
Pholadomya hemicardia Roemer
Pholadomya lirata (Sowerby)
Mpyopholas acuticosta (Sowerby)
Pleuromya uniformis (Sowerby)
Gastropods

Colostracon (Owvactaeonina) phasianoides (Lycett)
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PALEONTOLOGICAL DESCRIPTIONS

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

Subfamily TERTARHYNCHINAE 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 (1965) is followed for the clas-
sification of the Brachiopods. For that of the Lamellibranchs the sistematic and bibliographic catalo-
gue of the « Genera of the Bivalvia» is used, published under the direction of H. E. Vokes (1967).
The work of W. Wenz (1938-44) and A. Zilch (1959-60) is followed for the Gastropods.
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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 pronourced 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 11.90 29.00 5.60 6.30 68 1.04 0.68 0.69
23.75 2525 17.30 33.00 8.15 9.15 73 094 0.68 0.73
23.55? 26.10 1720 33.00 7.50 970 — 0.90? 0.66 0.73?
26,50 26.00 19.40 38.00 8.10 11.30 70° 1.02 0.75 0.73
26.65 27.30 20.45 39.00 7.15 1330 68 098 0.75 0.76
28.10 28.20 21.15 43.00 8.70 1255 62?2 099 0.76 0.75

HEOOQOW >

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 Preriacea Broderip, 1839

Family BakeveLLupae King, 1850
Genus Gervillella Waagen, 1907

Gervillella 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 PseupamussinNae 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 richei Dechaseaux, 1936

Pl 9, fig. 10

1936 Camptonectes richei Dechaseaux. Pectinidés jurass., p. 82, 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 Ardennais, 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; 19.3

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

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

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

Placunopsis socialis 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 LimipaE 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.

Sa



58 JURASSIC FOSSILS

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

1956 Pseudolimea duplicata Agrawal. Jurass.Kutch, p. 84, pl. IX, 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. Jurass. Bivalvia and Gastrop. Tanganyika Kenya, p. 64,
pl. 8, fig. 8 a-b.

1969 Pseudolimea duplicata Fischer. Bathon. Massif Ardennais, p. 93.

One left valve only, of very small dimensions, not perfectly preserved, but
agreeing well with the species of Sowerby in shape and in general proportions,
in the number of the radial ribs (twenty), and in their V-shaped cross-section.

Compared with the bivalve specimen determined by us in 1961 the present
valve is substantially smaller and consequently more resembles the specimen
from Tanganyika illustrated by Cox (1965).

Occurrence — Species of broad distribution, being recorded from the Up-
per Lias to the Upper Kimmeridgian, and also of broad geographical distribution.

Locality — Karkar. 61 AP-178/6.

Genus Ctenostreon Eichwald, 1862

Ctenostreon rugosum (W. Smith, 1817)
Pl 9, fig. 9

1817 Ostrea rugosa W. Smith. Stratigr. system organ. fossils, pp. 92, 106.

1853 Lima luciensis Morris and Lycett. Great Oolite, p. 28, pl. 111, fig. 4.

1853 Lima pectiniformis Morris and Lycett. Ibidem, p. 26, pl. VI, fig. 9.

1863 Lima rudis Lycett. Supplement Monogr., p. 123.

1900 Lima (Ctenostreon) luciensis Cossmann. Seconde note Bath. St. Gaultier, p. 54, pl.
VI, fig. 5.

1930 Ctenostreon rugosum Cox. Brit. Foss. named W. Smith, p. 302.

1932 Ctenostreon rugosum Arkell. Corall. Lamell., p. 146.

1948 Ctenostreon rugosum Cox and Arkell. Surv. Moll. Brit. Great Oolite, p. 18.

1952 Ctenostreon rugosum Cox. Jurass. Lamell. Cutch, p. 65.

1964 Ctenostreon rugosum Fischer. Faune bathon. Indre, p. 23.

1969 Ctenostreon rugosum Fischer. Bathon. Massif Ardennais, p. 94.

One external mould of the right valve, of medium dimensions, contained
in grey-brown marly limestone and not perfectly preserved. Valve slightly con-
vex, prosocline, with posterior side rounded, umbo slightly projecting forward;
auricles not preserved; surface ornamented with 8-9 radial ribs, strong, rounded,
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broader than the intervals separating them. Growth lamellae seen only on the
anterior side, and become elevated on the radial ribs, rendering them rugose.

Dimensions — Length mm 32 (?)
Height mm 37 (?)

Occurrence — Recorded throughout the Bathonian of England, in the Lower

Bathonian of Indre and in the Upper Bathonian of Luc (Calvados).

1820
1833

1834
1888

1917
1917
1923

1929

Locality — Karkar mine. 61 AD-65/3.

Suborder OSTREINA
Superfamily Ostreacea Rafinesque, 1815
Family OstreipaAE Rafinesque, 1815

Genus Liostrea Douvillé, 1904

Liostrea eduliformis (Schlotheim, 1820)
Pl 7, fig. 24; PL 8§, fig. 14

Ostrea eduliformis Schlotheim. Petrefaktenkunde, p. 233.

Ostrea eduliformis von Zieten. Versteinerungen Wurttembergs, p. 68, pl. XLV, fig.
1 ad.

Ostrea explanata Goldfuss. Petrefacta Germaniae, 11, p. 22, pl. LXXX, fig. 5.

Ostrea eduliformis var. trigona Schlippe. Bathon. Oberrhein. Tieflande, p. 110, pl. I,
fig. 1, 2.

Ostrea eduliformis Rollier. Foss. nouv. ou peu connus, p. b8.

Ostrea trigona Rollier. Ibidem, p. 581.

Ostrea explanata Lissajous. Bathon. environs Macon, p. 136, pl. XXVII, fig. 1, 2, 3;
pl. XXVI1I, fig. 1.

Ostrea eduliformis Schifle. Lias und Doggeraustern, p. 56, pl. V, fig. 9, 10; pl. VI,
fig. 1 (cum syn.).

1952 Liostrea eduliformis Cox. Jurass. Lamell. Cuich, p. 72 (only discussion).

Six left valves and three right valves, more or less preserved, with the shell

in a grey-brown coquinoid limestone; of the six left valves three are attached
by the interior surface of the valve; the other three are free but are not com-
plete in the marginal regions. Of the three right valves only one is almost com-
plete and isolated; another is isolated but very fragmentary, while the third is
visible only from the internal side, since the external surface adheres to the rock.

The shell, which is more or less thickened, is very foliated, attains a fairly

large size, and in complete specimens is trigonally ovate or sickle-shaped, being
produced postero-ventrally. In specimens incomplete at the marginal regions the
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shape is more ovoidal, but elongated in terms of height or length according to
the condition of preservation.

The left valve, when seen over the whole of its surface, is almost flat, with
a slightly pointed umbo, not prominent, incurved behind. Surface ornamented
by foliated growth lamellae, irregularly undulate, more pronounced at irregular
intervals, but rather widely spaced. In certain places radial striae are intercalated.
The interior of the valve is evenly hollowed-out and the margins are flat; only
the posterior margin rises rather steeply to jut out somewhat as a ridge in the
medio-dorsal region. The muscle scar, which is rather large, suborbicular, fairly
impressed and sometimes divided, lies rather posteriorly at about 2/5 of the
height in the ventral region. A groove of broadly ovoidal shape encircles the
muscle scar at a distance; it corresponds to the pallial line and is deeper and
more evident on the anterior side and beneath the muscle scar. The ligament
area is broad at the base, moderately elongated and flattened, with the central
depression wide and parallel-sided; the lateral areas are of feeble convexity
and in fact almost flat and are crossed by rather well pronounced transversal
lamellae.

Right valve flat, trigonally ovate in shape, more or less extended poste-
riorly, with small acute umbo incurved backwards; anterior margin very ar-
cuate, passing imperceptibly into the ventral margin as a regular curve; poste-
rior margin concave, with gentle sinuosity corresponding to the postero-ventral
expansion. Surface ornament of slender growth lamellae, foliated and concen-
tric, rather widely spaced, and of fine radial striae, more evident in the medio-
umbonal region. The interior of the valve is slightly hollowed-out, with flat
margins in the ventral half of the valve; in the dorsal half the anterior and
posterior margins become elevated and appear in relief; the muscle scar is
rather large, suborbicular and not impressed; it lies posteriorly at about 2/5 of
the height in the ventral region. The ligament area is flattened, broad at its
base, with undulate margins; the central depression is less wide than on the
left valve and the lateral areas are flat. The pallial line appears less evident
than on the other valve.

Dimensions — L H
rv. mm 79; 82
rv. mm 54; 58
rv. mm 80 (?); 86
lLv. mm 69; 78

Occurrence — According to Cox (1952) the species ranges in Europe from
the Inferior Oolite to the macrocephalus Beds.

Locality — Karkar. 61 AP-178/6.
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Genus Nanogyra Beurlen, 1958
Nanogyra nana (Sowerby, 1822)

1957 Exogyra nana Khimshiashvili. Upper Jurass. Georgia, p. 139, pl. XXI, fig. 7-10.
1961 Exogyra nana Rossi Ronchetti and Fantini Sestini. Fauna giurass. Karkar, p. 128, pl.

XIII, fig. 3, 7-9.

1964 Exogyra nana Wellnhofer. Pelecyp. Neuburger Bankkalke, p. 52, pl. 3, fig. 8-11; text-
fig. 30.

1965 Exogyra nana Cox. Jurass. Bivalvia and Gastrop. Tanganyika Kenya, p. 73, pl. 11,
fig. 5, 6a-b.

1965 Nanogyra nana Freneix. Biv. Jurass. Tunisien, p. 41, pl. V, fig. 2-6.
1969 Nanogyra nana Fischer. Bathon. Massif Ardennais, p. 96.

A few small left and right valves, somewhat polymorphic. They correspond
well with the species of Sowerby, which has been identified by the present au-
thors in Afghanistan.

Occurrence — Species of broad geographical and stratigraphical distribu-
tion, being recorded (according to Freneix, 1965) from the Bajocian to the Port-
landian in Europe, Africa and Asia.

Locality — Karkar mine. 61 AD-65/3.

Subclass HETERODONTA
Order VENEROIDA
Suborder ASTARTEDONTINA
Superfamily Carpiiacea Lamarck, 1809
Family Carpoipae Lamarck, 1809
Genus Protocardia Beyrich, 1845

Protocardia sp. ind.

An incomplete impression of a right valve, referable to the genus Proto-
cardia, and to which is attached the imprint of the posterior side of the left
valve. The radial costae are clear and defined, and number about 20 on the
posterior side of the valve, the shape of which forms a very obtuse angle with
the shell body. The specific identification is not possible owing to the incom-
pletely preserved character of the fossil.

Locality — Karkar. 61 AP-178/6.
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Suborder VENERINA
Superfamily ArcricacEa Newton, 1891

Family ArcricipAE Newton, 1891
Genus Pronoella Fischer, 1887
Pronoella desioi sp. n.

PL 9, fig. 48

Material — The holotype and a dozen paratypes isolated from a greyish-
brown coquina consisting largely of representatives of the genus Pronoella; among
them are nine left valves and three right valves (61 AD-65/3).

Holotype — A left valve, A 1505, pl. 9, fig. 4.

Locus typicus — Karkar mine (Afghanistan).

Stratum typicum — Karkar Formation, lower member. Upper Bathonian.

Derivatio nominis — The specific name desioi is proposed in honour of
the collector, Prof. Ardito Desio.

Location — Paleontology Institute of Milan University. Register number
A 1505.

Diagnosis — Small sized Pronoella, subequilateral, slightly more long than
high, triangular, carinated posteriorly, with robust umbo, high and protruding
on the hinge line; ventral margin straight.

Description — Holotype (A 1505): an internal mould of the left valve with
part of the original shell; small size, subtriangular in outline, with height/length
ratio = 91%; moderately inflated. Umbonal region broad and prominent, rather
sharply rounded; umbo robust, recurved with prosogyre beak situated at
about half the length, slightly inclined anteriorly. Postero-dorsal margin rather
long and straight, steeply inclined, forming an angle of 80° with the antero-
dorsal margin, meeting the short posterior margin in an obtuse angle (120°) at
about half the height. Ventral margin of feeble convexity anteriorly, then straight,
forming a well-marked obtuse angle with the posterior margin (125°). Anterior
margin of rather weak convexity, anterior extremity just below mid-height,
antero-dorsal outline feebly excavated. Lunule poorly defined, escutcheon long,
narrow, well impressed, limited by a sharp ridge. A well-defined carina runs with
a slightly sigmoidal curve from the umbo to the postero-ventral corner of the
shell, delimiting a fairly wide flattened posterior area. Surface with fine con-
centric threads, more well defined at irregular intervals. Internal characters
unknown,

Dimensions — L H
Holotype (rv) mm 11.4; 104
Paratype n. 6 (rv.) mm 7.9; 6.7



JURASSIC BRACHIOPODS AND MOLLUSCS 63

Paratype n. 3 (lLv) mm 12.4; 12.1
Paratype n. 2 (rv.) mm 11.5; 9.4

Paratypes — The paratypes under examination, both the isolated ones
and those still contained in the coquina, have variable dimensions, but are
always small, being of length between 7.9 mm and 12.4 mm. They exhibit a
marked uniformity in morphological characteristics; the equivalve shell is always
carinate posteriorly and the carina is more or less pronounced. The umbo is
always very prominent and robust and the apical angle is constant. The pro-
portions between height and length vary somewhat (between 81% and 97%),
but the two parameters are always rather close together. The ventral margin of
the internal moulds is finely costate, and this appears to be the result of dense
striation which in some cases is in evidence on the internal layer of the shell.

Remarks — The species is referred to Pronoella only on account of the
external characters and because of some resemblance to some species of this
genus, as Pronoella beneckei Rollier (= P. lebruniana Benecke, 1905, p. 240, pl.
XIX, fig. 3, 4, not d’Orbigny). This has however larger dimensions, is more ine-
quilateral, and has an umbo situated more anteriorly as a consequence of which
the posterior carina becomes longer and less inclined; also the postero-dorsal
margin is less inclined with relation to the horizontal, from which there results
a larger value both for the apical angle (90°) and for the angle of conjunction
with the posterior margin (150°), which is in its turn less near vertical. The
escutcheon-carina is less definite and the escutcheon is less impressed.

Pronoella karkarensis sp. n. is differentiated by its different proportions
(height/length ratio between 69% and 75%, instead of between 81% and 97%
as in the species under examination), by the shape, which is trigonally ovate
and not subtriangular, by its umbonal region which is narrower and less robust
with a less high umbo which is also less incurved and pointed, and by the great-
er apical angle (110° instead of 80°). In addition, the postero-dorsal margin is
less inclined and meets the posterior one above its mid-height, the ventral mar-
gin is longer and more straight, and the posterior carina is more obtuse. These
differences tend to separate the two forms.

Pronoella curvirostris Cox, 1947 from the English Aalenian (p. 177, pl. 10,
fig. 84, text-fig. 52 a-b) which has rather similar proportions (height/length ratio
84%), differs in having a more arcuate umbo which is situated more anteriorly;
a shorter and feebly convex postero-dorsal margin, gently sloping, which joins
with the posterior one imperceptibly; a strongly convex ventral margin which
is not straight; a more strongly excavated antero-dorsal outline; a deeper lunule,
and in the absence of the escutcheon.
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From the description given it is proposed to institute a new species for
these forms of Pronoella, which are the most frequent in the coquina of small
Lamellibranchs indicated above.

Pronoella karkarensis sp. n.
Pl 9, fig. 1-3

Material — The holotype and the five paratypes isolated from a greyish-
brown coquina consisting predominantly of representatives of the genus Pronoella;
of these two are left valves and four are right valves (61 AD-65/3).

Holotype — A 1506, a left valve, pl. 9, fig. 1.

Locus typicus — Karkar mine (Afghanistan).

Stratum typicum — Karkar Formation, lower member. Upper Bathonian.

Derivatio nominis — The species is named after Karkar.

Location — Paleontology Institute of Milan University. Register number
A 1506.

Diagnosis — Pronoella, small sized, subequilateral, more long than high,

trigonally ovate, with high pointed umbo, not very robust, ventral margin
straight.

Description — Holotype A 1506: internal mould of left valve with part
of the original shell, small size, trigonally ovate, rather more long than high
(height/length ratio 73%), moderately inflated. Umbonal region not very broad,
and acute. Umbo pointed, slightly recurved and scarcely prosogyre, placed at
about mid-length. Postero-dorsal margin straight, gently sloping, forming an angle
of 110° with the antero-dorsal margin, meeting the posterior margin above the
mid-height in an obtuse angle (137°). Ventral margin straight, forming an obtuse
angle with the posterior margin (about 100°). Anterior margin broadly con-
vex, anterior extremity at about mid-height, antero-dorsal outline feebly exca-
vated. Lunule narrow but well impressed, escutcheon narrow, limited by a ridge.
A rounded off, obtuse ridge runs from the umbo to the postero-ventral corner.
Surface with several fine concentric threads, more pronounced at irregular in-
tervals. Internal characters unknown.

Dimensions — L H
Holotype (v mm 8.2; 6.0
Paratype n. 5 (rv.) mm 10.8; 7.5
Paratype n. 8 (Lv.) mm 20.0; 15.0

Paratypes — Of the paratypes, four are small and more or less complete;
the fifth is an internal mould of greater dimensions, but which is nevertheless
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attributable to this new species. It has not been selected as the holotype on ac-
count of its incompleteness.

Remarks — This species is 1eferred to Pronoella on account of the exter-
nal characters and because of its general resemblance to other species of this
genus, such as Pronoella lotharingica Benecke, P. putealis Cox and P. desioi sp. n.

Pronoella lotharingica Benecke, 1905 (p. 236, p. XVIII, fig. 4-8) of the
Aalenian of Lorena is distinguished however by being more inequilateral, and
having a larger apical angle (120° instead of 110°), a more inclined and longer
postero-dorsal margin, a higher and more rounded anterior side, and a different
course of the ventral margin.

Pronoella putealis Cox, 1965 (p. 109, pl. 17, fig. 10, 11) of the Bajocian (?)
of Tanganyika is more cuneiform and more beaked posteriorly, with the posterior
extremity much below the mid-height and the postero-dorsal margin, concave and
long, whereas the ventral one is convex; furthermore the apical angle is greater
(120°) and the lunule and the escutcheon are not defined.

Pronoella desioi sp. n. has different proportions, a more triangular shape,
a more robust and arcuate umbonal region, with a higher and more incurved
umbo, a lesser apical angle, a longer and more oblique postero-dorsal margin,
and a posterior carina which is more pronounced.

From this it is proposed to institute a new species of the genus Pronoella.

Family NeomioponTIDAE Casey, 1955
Genus Eomiodon Cox, 1935

FEomiodon gardeti Mongin, 1967
PL 9, fig. 11

1967 Eomiodon gardeti Mongin. Moll. Bathon. saumdtre, p. 55, pl. 3, fig. 6-9, 11-16, 19-25
(cum syn.).

Two left valves of very small size partially included in a greyish-brown
coquina, exhibiting the characteristics of the species instituted by Mongin in
1967 for the Morocco (Moyen Atlas). Shell inequilateral, transversally ovate,
rather flattened, with a small pointed umbo; ornament comprising small sharp
projecting growth lamellae, somewhat spaced in the ventral region.

Occurrence — This species occurs in the Bathonian of Morocco, Tripoli-
tania and Madagascar.

Locality — Karkar mine. 61 AD-65/3.
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Subclass ANOMALODESMATA
Order PHOLADOMYOIDA
Suborder PHOLADOMYINA
Superfamily PHOLADOMYACEA Gray, 1847

Family PuoLaDOMYIDAE Gray, 1847

Genus Homomya Agassiz, 1843

Homomya douvillei nom. n.
Pl. 10, fig. 2; Pl 11, fig. 6

1916 Pholadomya inornata Douvillé. Massif du Moghara, p. 55, pl. 1V, fig. 5.

1925 Pholadomya (Homomya) gibbosa Sow. var. asiatica Cox. Bajoc.-Bathon. Jordan Val-
ley, p. 178, pl. X1V, fig. 8 a-b.

1935 Pholadomya (Homomya) inornata Cox. Jurass. Gastrop. Lamell. Brit. Somaliland, p.
192, pl. XXI, fig. 6, 7 (not fig. 5).

1960 Pholadomya inornata Joubert. Geol. Mandera-Damassa area, pl. XI, fig. 7.

1968 Homomya inornata Ficcarelli. Foss. Giuresi Nilo Azzurro, p. 41, pl. 4, fig. 2, 2a-b.

Two internal bivalve moulds, of rather large dimensions, rather well pre-
served in grey-brown marly limestone. The best preserved specimen is oblong-
ovate, with height about 2/3 of the length, and maximum convexity in the
umbonal region (thickness/length ratio = 56%), with umbones situated at about
1/3 of the length. In front of the umbones, the profile of the shell shows only
a very slight dorsal concavity, then the anterior margin broadens in a regular
curve of broad radius which continues in the ventral margin. The latter is ar-
cuate and in the postero-ventral part curves more rapidly upwards, becoming
subparallel to the postero-dorsal margin and the posterior end of the shell is
obliquely subtruncated; posterior gape narrow. Posterior umbonal ridge border-
ing a rather broad escutcheon. Ornaments consisting of concentric folds, more
evident on the ventral side. There is no furrow descending ventrally from the
umbo.

The second specimen, longer and slightly deformed, has height equal to
about 1/2 of the length, while the thickness/length ratio is 51%. It is more
elongate posteriorly and tapers very slightly in this direction, so that its end is
somewhat pointed.

Dimensions — 1 II
Length mm 70.0; 77.6
Height mm 47.5; 43.0
Thickness mm 39.4; 40.0
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Remarks — The previous authors cast some doubt in the attribution of the
form of Moghara to Pholadomya ? inornata Sowerby made by Douvillé in 1916.
In his latest work, published in 1965, Cox has recorded the presence of the spe-
cies of Sowerby (p. 127) in the Callovian of Kenya. In the synonymy of the
species there is no trace either of the form from Sinai, indicated by Douvillé, or
of that of the Jordan Valley and British Somaliland recorded also by Cox in
1925 and 1935. The form of Mandera-Damassa illustrated by Joubert (1960) is
also not recorded.

The forms are in effect ones which agree among themselves in morEolog-
ical characters, but which differ from the species of Sowerby, as has already
been emphasized. For this reason the afro-asian forms recorded above are uni-
ted in a single species, to which the new name douuwille: is ascribed in honour
of Douvillé who first recognised it. The form of the Southern Blue Nile consid-
ered by Ficcarelli (1968) can be united with it, on the basis of Douvillé’s illus-
trations.

Occurrence — So far recorded in the Bathonian-Callovian of Sinai, in the
Middle Jurassic of the Jordan Valley, in the Callovian of British Somaliland
and of the Mandera-Damassa (Kenya), in the Callovian of the Southern Blue
Nile.

Locality — Karkar mine. 61 AD-65/3.

Genus Pholadomya Sowerby, 1823

Pholadomya sp. aff. deltoidea (Sowerby, 1818)
PL 10, fig. 1

One internal bivalve mould, of large dimensions, ovately globose, very
gaping posteriorly, with the height slightly in excess of the length (height/length
ratio = 90%); anterior side slightly produced, with antero-dorsal margin com-
bining with the anterior one in a regular curve which continues in the ventral
margin, incomplete posteriorly. Postero-dorsal margin very short; the contact
with the posterior is missing. Umbones elevated and gibbous, directed inwards
and slightly forwards, anterior but not terminal. Ornament consisting of seven
main ribs, of which one is very slight on the anterior side, the other six on the
medio-posterior side; of these the first five are equally spaced and developed, but
the sixth is hardly perceptible. The ribs attenuate before disappearing on the
ventral side; the posterior side is smooth. Umbonal region crossed by elevated
concentric growth ridges (five in one centimetre), which cross the radial ribs,
forming at the point of intersection slight nodosities elongated transversally. The
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remainder of the surface of the valve is crossed by growth lamellae which are
more irregular and more pronounced on the ventral side.

Dimensions — Length mm 81
Height mm 78
Thickness mm 61

Remarks — The most closely comparable species described appears to be
Pholadomya deltoidea (Sowerby) (= Ph. solitaria Morris and Lycett, 1855 p. 124,
pl. XI, fig. 1; pl. XII, fig. 2; = Ph. deltoidea Lycett, 1863, p. 86, pl. XLII, fig. 4,
4 a), the commonest species, according to Cox and Arkell (1948) in the Cornbrash
and frequent also throughout the Great Oolite. This species is however more
elongate posteriorly and more truncated anteriorly, has more pronounced radial
ribs (particularly the second from the anterior margin), which extend as far as the
ventral margin, while the concentric ornament is appreciably less well developed.
No other species of Pholadomya exhibits closer affinity; since however only one
specimen is available, it is not proposed to institute a new taxon; the specimen

is considered merely to belong to a species related to Ph. deltoidea (Sowerby).
Locality — Karkar mine. 61 AD-65/3.

Pholadomya hermicardia Roemer, 1835

1956 Pholadomya hemicardia Agrawal. Jurass. Kutch, p. 125.

1957 Pholadomya hemicardia Khimshiashvili. Upper Jurass. Georgia, p. 160, pl. XX, fig. 2.

1961 Pholadomya hemicardia Rossi Ronchetti and Fantini Sestini. Fauna giurass. Karkar,
p- 135, pl. XII, fig. 4-6 (cum syn.).

1965 Pholadomya hemicardia Alencaster de Cserna and Buitron. Fauna Jurass. sup. Pe-
tlalcingo, p. 84, pl. 9, fig. 5.

1965 Pholadomya hemicardia Cox. Jurass. Bivalvia and Gastrop. Tanganyika Kenya, p.
127, pl. 20, fig. 5.

An internal bivalve mould, showing all the morphological characteristics
of the species above, recorded by the authors from Karkar.

Occurrence — Distributed from the Callovian to the Kimmeridgian in
England, Switzerland, Deutschland, Russia, Kenya and Tanganyika, India, Mexi-
co. It has already been recorded at Karkar.

Locality — Karkar mine. 61 AD-65/3.

Pholadomya lirata (Sowerby, 1818)

1956 Pholadomya lirata Agrawal. Jurass. Kutch, p. 125, pl. XI, fig. 9 a-c.
1960 Pholadomya lirata Joubert. Geology Mandera-Damassa area, pl. 11, fig. 6.
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1961 Pholadomya cf. lirata Rossi Ronchetti and Fantini Sestini. Fauna giurass. Karkar, p.
135, pl. XII, fig. 7-9 (cum syn.).

1964 Pholadomya lirata Fischer. Faune bathon. Indre, p. 31.

1965 Pholadomya lirata Cox. Jurass. Bivalvia and Gastrop. Tanganyika Kenya, p. 126,
pl. 20, fig. 8 (cum syn.).

1967 Pholadomya lirata Mongin. Moll. Bathon. saumdtre, p. 65, pl. 4, fig. 21.

1969 Pholadomya lirata Fischer. Bathon. Massif Ardennais, p. 118, text-fig. 27, 28.

An internal bivalve mould, rather deformed and not very well preserved,
in grey-brown marly limestone is referable with a certain degree of uncertainty
to the species of Sowerby widely discussed by the preceding authors and tenta-
tively identified by the present authors at Karkar.

Occurrence — Distributed from the Bajocian to the Callovian of England
and also in the Middle and Upper Bathonian of Indre (France), in the Upper
Bathonian of Morocco, in the Callovian of Kenya, in the Bajocian and Callo-
vian of Tanganyika, in the Callovian of British Somaliland, in the Callovian-
Oxfordian of Kutch (India). It as already been recorded at Karkar.

Locality — Karkar mine. 61 AD-65/3.

GASTROPODA

Subclass PROSOBRANCHIA
Order MESOGASTROPODA
Superfamily NEriNeacea Wenz, 1940
Family NeriNemae Zittel, 1873
Genus Cossmannea Pcelincev, 1931
Subgenus Eunerinea Cox, 1949

Cossmannea (Eunerinea) pasquarei sp. n.
Pl 11, fig. 25

Material — The holotype and a dozen paratypes in more or less fragmen-
tary condition, of medium dimensions, with height varying from 43 mm to 79
mm, fossilised in a grey-brown marly limestone.

Holotype — A 1507, pl. 11, fig. 4.

Locus typicus — Karkar (Afghanistan).

Stratum typicum — Karkar Formation, lower member. Upper Bathonian.
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Derivatio nominis — The specific name pasquarei is proposed in honour of
the collector, Prof. Giorgio Pasquare.

Location — Paleontology Institute of Milan University. Register number
No. A 1507.
Description — Holotype of medium to small dimensions, incomplete at the

apex and at the base. Shape subcylindrical, turriculate, with spire angle of 11°,
multispiral, with more than five whorls growing slowly and uniformly in height
and in diameter, more high than broad with height/diameter ratio = 80%.
Whorls concave in the abapical third, with very prominent bulging sutural re-
gion, encircled at mid-height by rather oblique linear sutures. Aperture unknown.

The axial section of the paratype no. 1 exhibits a strong and rather broad
columella and three internal folds: a palatal, a columellar and a parietal. The
palatal fold is the most prominent, is rounded and is situated corresponding to
the concavity of the whorls. Columellar fold abapical, acute and slightly pro-
jecting; parietal fold slender and inconspicuous, hooked towards the apex. In-
ternal cavity of whorls comprising a small rounded adapical part, a broad me-
dian expansion between the parietal folds and the columellar ones, and a broad
and low abapical portion.

Dimensions — Holotype Paratype n. 1
Height mm 45.5 (?); 32.8
Diameter mm 13.8 ; 13.7
Spire angle 11° ; 14°

Remarks — The most closely comparable described species appears to be
Cossmannea (Eunerinea) eudesii (Morris & Lycett, 1850) (in Arkell, 1931, p. 615,
pl. L, fig. 1-6), common in the Great Oolite of England. It differs from the Af-
ghan species however in its less cylindrical shape with greater spire angle (15°-
18°), by the lower whorls with height equal to half the diameter, and by the
columellar fold situated in a submedian position, so that is situated on the pro-
jection of the palatal fold; this latter is less broad and prominent, while the
parietal fold is not hooked towards the apex, but is inclined abapically.

Another species somewhat resembling the Afghan form externally is Coss-
mannea (Eunerinea) bathonica Rigaux & Sauvage of the Bathonian (in Cossmann,
1885, p. 184, pl. 11, fig. 1, 2; pl. XVIII, fig. 7-9). However, it appears to have
greater dimensions, a more conical shape, lower whorls with height equal to
2/3 of the diameter, and only two internal folds: a palatal and median colu-
mellar one.

From the above, the proposition of a new species appears justified.
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Subclass EUTHYNEURA
Order CEPHALASPIDEA
Superfamily ActeoNacea d’Orbigny, 1842
Family ActeoNDAE d’Orbigny, 1842

Genus Colostracon Hamlin, 1884
Subgenus Ovactaeonina Cossmann, 1895

Colostracon (Ovactaeonina) phasianoides (Lycett, 1863)
Pl 11, fig. 1

1851 Actaeonina ? parvula Morris and Lycett. Mon. Moll. Great Oolite, pt. 1, p. 104, pl.
V, fig. 12, 12a (not 11, 11 a).

1863 Actaeon bathonicum Lycett. Supplem. Great Oolite, p. 25, pl. XLIV, fig. 16.

1863 Actaeon phasianoides Lycett. Ibidem, p. 26, pl. XLIV, fig. 28.

1950 Acteonina (Ovactaeconina) phasianoides Cox and Arkell. Surv. Moll. Brit. Great Ooli-
te, pt. II, p. 88.

One specimen, of very small dimensions, may be referred to the species
instituted by Lycett.

Shell small, ovately conical, spire turreted and consisting of 5 whorls, con-
vex adapically in a short sutural ramp, flattened on their sides; sutures well
defined. Last whorl ovoid, equal to slightly less than 60% of the total height,
with short sutural ramp, becoming thinner towards the base and provided with
short sutural ramp, becoming thinner towards the base and provided with a
short straight canal. The aperture is elliptical and elongate; the columella is
straight.

Remarks — The subgenus Ouvactaeonina, to which Cox and Arkell, 1950,
attribute the species of Lycett, has been placed by Zilch (1959) in the genus
Colostracon Hamlin, 1884 and not in the genus Acteonina d’Orbigny, 1850,
where it was placed by previous authors.

Occurrence — So far recorded only in the Bathonian of England (Great
Oolite, Kemble Beds, Bradford Beds).

Locality — Karkar. 61 AP-178/6.
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PLATE 6

Burmirhynchia hsenwiensis Buckman, 1918 (p. 49)

. la-e. - Specimen

2a-e. - Specimen
3a-d. - Specimen
4a-e. - Specimen
5a e. - Specimen

Pomom

. Karkar. Ventral, dorsal, lateral, frontal and apical views.
Karkar. Ventral, dorsal, lateral, frontal and apical views.

Karkar. Ventral, dorsal, lateral and apical views. x 1.

Karkar. Ventral, dorsal, lateral, frontal and apical views.
Karkar. Ventral, dorsal, lateral, frontal and apical views.

x 1
x 1.

x 1.
x 1.
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PLATE 7

Fig. 1a-b. - Burmirhynchia hsenwiensis Buckman. Karkar. Dorsal muscle field and del

thyrium. Respectively x4 and x 10 . . . . . . D 49

» 2. - Liostrea eduliformis (Schlotheim). Karkar. Interlor of the left valve. x 1.
p. 59

» 3. - Liostrea eduliformis (Schlotheim). Karkar. Interior of the right valve. x 1.

» 4. - Liostrea eduliformis (Schlotheim). Karkar. Interior of the left valve. x 1.
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PLATE 8

Liostrea eduliformis (Schlotheim) (p. 59)

Fig. 1. - Exterior of the left valve. Karkar. x 1.
» 2a-b. - Exterior and interior of the right valve. Karkar. x 1
» 3. - Exterior of the left valve. Karkar. x 1.

» 4. - Exterior of the right valve. Karkar. x 1.
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PLATE 9

la-b. - Pronoella karkarensis sp. n. Karkar mine. Holotype. Left valve. Respectively

x 3 and X 6. B . p. 64
2. - Pronoella karkarensis sp. n. Karkar mine. Paratype n. 5 X 25
3. - Pronoella karkarensis sp. n. Karkar mine. Paratype n. 8. X 2,5.
4a-b. - Pronoella desioi sp. n. Karkar mine. Holotype nght valve. Respectively x 1,5
and x3. . . . B . p. 62
5 - Pronoella desioi sp. n. Karkar mine. Paratype n. 3 X 25.
6 - Pronoella desioi sp. n. Karkar mine. Paratype n. 4. x 2,5.
7. - Pronoella desioi sp. n. Karkar mine. Paratype n. 6. x 3.
8 - Pronoella desioi sp. n. Karkar mine. Paratype n. 2. x 2,5.
9. - Ctenostreon rugosum (W. Smith). Karkar mine. Right valve. x 1. . p. 58
10. - Camptonectes richei Dechaseaux. Karkar. Left valve. x1. . . . p. 55
11. - Eomiodon gardeti Mongin. Karkar mine. Left valve. x3. . . . p. 65
12. Left valve in a coquina of Pro-

noella. x 1.

- Meleagrinella echinata (W. Smith). Karkar mine.

p- 55



C. Rossi RoNcHETTI - 1V - Jurassic PraTE 9




260 JURASSIC BRACHIOPODS AND MGLLUSCS

PLATE 10

Fig. la-b. - Pholadomya sp. aff. deltoidea (Sowerby). Karkar mine. Internal bivalve mould.
Exterior and anterior views. X 1. RN . . . . p 67

» 2a-c. - Homomya douvillei nom. n. Karkar mine. Internal bivalve mould. Dorsal, exte-
rior and anterior views. x1. . . . . . . . . . . . . p. 66
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PLATE 11

Fig. 1a-b. - Colostracon (Ovactaeonina) phasianoides (Lycett). Karkar. Oral and aboral
views. x30. . . . . . . . . . . . . . . . . . p. 1

» 2a-b. - Cossmannea (Eunerinea) pasquarei sp. n. Karkar. Paratype n. 2 and axial
section. x 1. . . . . . . . . . p. 69

» 3a-c. - Cossmannea (Eunerinea) pasquarei sp. n. Karkar. Paratype n. 1 and axial
sections. Respectively x 1 and x 2.

» 4. - Cossmannea (Eunerinea) pasquarei sp. n. Karkar. Holotype x 1.

» Sa-b. - Cossmannea (Eunerinea) pasquarei sp. n. Karkar. Paratype n. 3 and axial
section. x 1.

» 6a-c. - Homomya douvillei nom. n. Karkar mine. Internal bivalve mould. Exterior,
dorsal and anterior views. x 1. . . . . . . . . . . . p 66
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