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Pteriomorpha, Heterodonta, Paleoheterodonta and Anomalodesmata bivalves from the Kazhdumi
Formation of the Geno and Gerash sections in the southeast of Zagros Mountains are studied here.
In order to this research, bivalve speies are identified and described as follow: Arctica angulata,
Birostrina concentrica, Ceratostreon flabellatum, Crassatella manzourensis, Flaventia belviderensis,

Granocardium productum, Gyrostrea delettrei, Illymatogyra africana, Mytiloides concentricus,

Keywords: Neithea dutrugei, Neithea sp. 1, Neithea sp. 2, Paraesa faba, Pinna cf. cretacea, Pholadomya fabrina,
Bivalves Pholadomya vignesi, Protocardia hillana, Pterotrigonia scabra, Rhynchostreon suborbiculatum,
Albian Tenea delettrei, Venericardia deserti. Many of these species excluding Ceratostreon flabellatum,
Cenomanian

Kazhdumi Formation

the Gurpi Formation.

Illymatogyra africana, Neithea dutrugei and Pterotrigonia scabra are reported for the first time from

Iran. Kazhdumi Formation disconformably overlies the top of the Dariyan Formation and underlies

1. Introduction

There are many records of the abundance of bivalves in the Early
and Late Cretaceous strata of all parts of Iran, especially Zagros
area, but most of them are limited to the general geological reports.
Nevertheless, a few studies have been carried out on the bivalves.
We can point to some referrals from Central Iran such as Vaziri et al.
(2006) and Arab and Vaziri (2015) who reported some bivalves from
Aptian beds of Kerman area. Wilmsen et al. (2020) described some

Late Cretaceous inoceramids from the Anarak area. In the Zagros

area, Dehghani et al. (2012) and Maghfouri-Moghadam et al.
(2016) described some species from the Kazhdumi Formation in
the north of Shiraz. Kamyabi-Shadan et al. (2011) identified three
species of trigoniids from the Early Cretaceous beds of the east of
Gachsaran area.

Kazhdumi Formation has been attended as an important
hydrocarbon source-rock for a long time and several studies

have been conducted on its faunal component (e.g., ammonites,
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foraminifers and algae) but there are a few documents on the
bivalves. On the other hand, the bivalve fauna of this formation in
the southeastern Zagros have not been studied before the present

work.

2. Research methodology

Two sections in the Geno and Gerash areas are selected and
sampled for this study. Bivalve specimens are collected insitu
from eight fossiliferous beds in the Geno section and three beds
in the Gerash (Table 1). One hundred seventy two specimens
were collected. Some specimens were covered by sediments, so
we cleaned them by using slender auger machine. Dimensions of
the specimens (height, length and thickness) were measured by a
caliper. By attention to key properties e.g., general shape of shell,
kinds of sculptures and dimensional ratios, all of genera and species
are identified. Valves of the most specimens were articulated, so we
could not observe and describe internal structures such as hinge line
and muscle scares. Method of study and systematic classification in
this research are based on Cox et al. (1969-1971).

3. Results and discussions

3.1. Geological setting

Two sections in the southeastern part of Zagros are selected for
this project. The Geno section is located in 40 km north of Bandar
Abbas (Fig. 1). The Gerash section is in 9.5 km south of Gerash city
(south of Fars Province).

The Geno section is located near the core of the Geno anticline in
the “Bandar Abbas Hinterland” Zone. Evaporites and rhyolites of
Ediacaran — Cambrian Hormuz Series are the oldest stratigraphic
units in this area (Fakhari, 1995). In addition, Cretaceous and
Cenozoic strata are present here (Fig. 2).

The Gerash section is located in the core of the Molk-e-Tir
anticline in the Coastal Fars Zone. The Dariyan Formation (Aptian)
is the oldest lithostratigraphic unit in this area (Oveisi and Yousefi,
2007). Albian to Maastrichtian and Cenozoic strata can be seen

overall (Fig. 3).

3.2. Stratigraphy
The base of Kazhdumi Formation in both Geno and Gerash
sections is composed of alternation of thin-bedded limestones and
shales those conformably overlie the top of Dariyan Formation.
No sign of erosion, sharp lithological change or accumulation
of hematite has been observed between Dariyan and Kazhdumi
Formations. Also, Kalantari (1992), Asilian-Mahabadi and
Lasemi (2007), Gholamalian et al. (2015) and Gholamalian and
Fanati-Rashidi (2021) believe the conformable boundary.
The Kazhdumi Formation in the Geno section with 71 m total

thickness, begins with 7 m alternation of thin-bedded limestones

and shales. It continues by 57 m bituminous shales with a few
medium-bedded brown limestones. There are 3 m brown limestones
and 4 m black shales in the uppermost part of the section. The top of
the Kazhdumi Formaton in this section is disconformably overlied
by pelagic limestones of the Gurpi Formation. Bivalve species
of the Geno section includ: Birostrina concentrica, Ceratostreon
flabellatum, Crassatella manzourensis, Granocardium productum,
Gyrostrea delettrei, Mytiloides concentricus, Neithea dutrugei,
Neithea sp. 1, Neithea sp. 2, Paraesa faba, Pholadomya fabrina,
Pinna cf. cretacea, Protocardia hillana, Pterotrigonia scabra,
Tenea delettrei, Venericardia deserti.

The Kazhdumi Formation in the Gerash section with 25.5 m
thickness, is composed of bituminous shales and a few limestone
beds. This section begins with 1.7 m alternation of thin-bedded
limestones and shales and continues by 8.3 m black shales, 2 m
medium-bedded brown limestones and 13.5 m black shales. The
top of Kazhhdumi Formation in this section is disconformably
overlied by limestones of the Gurpi Formation. Bivalves of
this section are: Arctica angulata, Ceratostreon flabellatum,
Crassatella manzourensis, Flaventia belviderensis, Granocardium
productum, Illymatogyra africana, Paraesa faba, Pholadomya
fabrina, Pholadomya vignesi, Pterotrigonia scabra, Rhynchostreon

suborbiculatum, Tenea delettrei, Venericardia deserti.

3.3. Biostratigraphy

Wynd (1965) attributed the Kazhdumi formation to the
Hemicyclammina — Orbitolina assemblage Zone (Zone 19) and
determined the age of Albian — Cenomanian. Afghah et al. (2020),
Haftlang et al. (2020) and Keshavarzi et al. (2021) proposed the age
of Albian for Kazhdumi Formation on the basis of their researches
on some sections in the north and west of Fars area. Nevertheless,
Parvaneh-Nejad Shirazi et al. (2011), Gholamalian et al. (2015) and
Gholamalian and Fanati-Rashidi (2021) believe the age of Albian
— Cenomanian for this formation in the west of Fars, Izeh Zone and
northwest of Bandar Abbas.

According to Klantari (1992), Schroeder (2010) and Vincent
et al. (2015), Hemicyclammina sigali is an index species of Albian
stage in the Zagros area. This species is present in the lower 37 m
of the Geno section (beds KT1 — KT5) and indicates the age of
Albian for this part. The presence of some index bivalves such
as Crassatella manzourensis also confirms the age of Albian
(Aboul Ela et al., 1991). The upper 34 m of the Geno section with
Trinocaldus tripolitanus, Tenea delettrei and Pholadomya fabrina
has the age of Cenomanian.

The lower 10 m of the Gerash section contains Hemicyclammina
sigali and some bivalves such as Crassatella manzourensis and
Flaventia belviderensis those are indexes of Albian (Aboul Elaetal.,
1991, Kues and Lucas, 2001, Schroeder, 2010). The upper 15.5 m
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of this section contains Arctica angulata, Pholadomya vignesi and
Tenea delettrei those prove the age of Cenomanian (Ayoub-Hannaa,

2011, Ayoub-Hannaa et al., 2015, Mendir et al., 2021).

4. Conclusion

Investigation on the bivalves of the Kazhdumi Formation from the
Geno and Gerash sections (southeast Zagros) revealed the presence
of 18 genera and 21 species. Seventy species are reported from Iran
for the first time as follow: Arctica angulata, Birostrina concentrica,

Crassatella manzourensis, Flaventia belviderensis, Granocardium

129

productum, Gyrostrea delettrei, Mytiloides concentricus, Neithea
sp. 1, Neithea sp. 2, Paraesa faba, Pinna cf. cretacea, Pholadomya
fabrina, Pholadomya vignesi, Protocardia hillana, Rhynchostreon
suborbiculatum, Tenea delettrei, Venericardia deserti.

Bivalves and their accompanied fauna e.g., algae and foraminifers,
prove the age of Albian — Cenomanian for the Kazhdumi Formation
in the studied sections.

High similarity between the mentioned assemblage and those
reported from the North Africa, proves that Zagros in the Albian —

Cenomanian time interval was situated in the Tethys realm.
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Table 1. Distribution chart of the bivalve species in the Geno and Gerash sections.

Section Geno Gerash
Species Sample KT2 | KT3 | KT4 | KT5 | KT6 | KT7 | KTA | KT9 | KG4 | KGI | KGR
Ceratostreon flabellatum 3 3 5 1 2 3 18 14
Illymatogyra africana 1
Rhynchostreon suborbiculatum 2 1
Gyrostrea delettrei 2
Birostrina concentrica 1 1
Pinna cf. cretacea 1 2
Mytiloides concentricus 1 3
Neithea dutrugei 1 1 2
Neithea sp. 1 1
Neithea sp. 2 2
Pterotrigonia scabra 1 1 2 3 4
Protocardia hillana 1
Granocardium productum 1 1 2 1 2 1
Venericardia deserti 1 1 1 3 3 6 4
Arctica angulata 1
Tenea delettrei 2 2 1 4 6
Flaventia belviderensis 1
Paraesa faba 2 1
Crassatella manzourensis 1 1
Pholadomya fabrina 1 3
Pholadomya vignesi 6
Unknown specimens 1 2 1 1 6 4 8 4
Total 3 4 8 7 5 8 16 19 53 50
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Table 2. Biometry chart of the bivalve species (dimensions are in millimeter). T= Thickness,

L= Length, H= Heigth.

Species L H T H/L T/L T/H
Ceratostreon flabellatum 16.75 32.6 20.2 1.82 1.22 0.62
Lllymatogyra africana 19 37 - 1.95 - -
Rhynchostreon suborbiculatum 17 23 - 1.4 - -
Gyrostrea delettrei 22.7 53 - 2.3 - -
Birostrina concentrica 69 54 - 0.78 - -
Mpytiloides concentricus 20 28 16.8 1.4 0.84 0.6
Pterotrigonia scabra 28.6 23.25 15 0.80 0.51 0.63
Protocardia hillana 33 39 32 1.18 0.97 0.82
Granocardium productum 28 28.5 25.6 1.03 0.81 0.78
Venericardia deserti 24.6 27.5 19.9 1,09 0.91 0.86
Arctica angulata 26 18 10 0.69 0.38 0.55
Tenea delettrei 21.5 235 14 1.08 0.64 0.59
Flaventia belviderensis 34 30 18 0.88 0.53 0.60
Paraesa faba 26 23 15 0.88 0.57 0.65
Crassatella manzourensis 31.2 20.5 12 0.72 0.44 0.59
Pholadomya fabrina 37.6 20 18.6 0.52 0.49 0.93
Pholadomya vignesi 30.75 29 27 0.92 0.78 0.83
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Figure 4. Stratigraphic column of the Geno section with distribution chart of bivalve species.
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Figure 5. Stratigraphic column of the Gerash section with distribution chart of bivalve species.
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1992 Ceratosteron flabellatum (Goldfuss, 1833); Abdel Gawad and Gameil,

P. 86, PL. 2, Fig. 8.

Class Bivalvia Linnaeus, 1758

Subclass Pteromorphia Beurlen, 1944

2002 Ceratosteron flabellatum (Goldfuss, 1833); Abdelhamid and El Qot,

P. 269, PL. 3, Fig. 2.

Order Osterida Férussac, 1822

Family Gryphaeidae Vyalov, 1936

2011 Ceratosteron flabellatum (Goldfuss, 1833); Ayoub Hannaa, P. 80-83,

PL 7, Figs 1-3.

Genus Ceratostreon Bayle, 1878
Ceratosteron flabellatum (Goldfuss, 1833)
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domale 1 el gy dhs & Sl 213 0E s 4 Sl 28, S
los 4l 51E 5 53 glaiS s pl 5l ade dw 358 o 0 d oS die
oolesim gl g il luT 5 LT (gl g i 3T 55 68 ol sgmw —
Dhondt et al,, 1999;) du) oo 55 mwliS b Lol Jlad 53 S5 5,505 55,5 b
.(Ayoub-Hannaa et al., 2014

Genus Gyrostrea Mirkamalov, 1963
Gyrostrea delettrei (Coquand, 1862)
Figs 6F-6G
2002 Gyrostrea delettrei (Coquand, 1862); Abdelhamid and El Qot, P. 271,
Pl. 3, Fig. 5.
2007 Gyrostrea delettrei (Coquand, 1862); Mekawy, P. 197, P1. 3, Fig. 7.
2011 Gyrostrea delettrei (Coquand, 1862); Ayoub-Hannaa, P. 135-137, P1.
12, Figs 8-9.
2014 Gyrostrea delettrei (Coquand, 1862); Ayoub-Hannaa et al., P. 90, P1.
6, Figs 3-4.
ke OT IS 5 Grn oo YY = 15155) 0350 Jows 520 b &S 587 Coleos tinorgi —
LHL=YY) dsb oo 0T 61303 31 2w sl Ot (gl sl 0S5 ¢S,
i i i A2l gr e OT (gl b 3 ol 058500 o8 s
el (S35 g 8B 5 3515 (oS Sy gl el B kol 05 5
) Jgdr) Sl o @l 8 2y 5 (1S 53 ol 51 4 5m3 5
B g ol 31 OT (s 0 8 S Sl 113 il s 53 68 ) 2w —
.(Mendir et al., 2021) Lsb o 4ub S slgsl

Order Pterioida Newell, 1965
Family Inoceramidae Gebel, 1852
Genus Birostrina Sowerby, 1821
Birostrina concentrica (Parkinson, 1819)
Fig. 6H
1991 Birostrina concentrica (Parkinson, 1819); Aboul Ela et al., P1. 7, Fig. 2.
@l 315 555 OT Qo aiS s 5 ol IS sy Ly 85 oo tdnorgi —
sl e 5 ens Okl asST (H/L=2/YA) Sl OT (3155 5 S Cods
Sl 5 Sl s 53515 (6,508 Gl de abil &S Sl 53 Sl Cdoes OT
225513 S B Sl S 50 &S Ll S e o glaokis Jold Bl
oz By 58 53 65 i i e iy e
5 ST 5 3T Il s il st T o 53 687 pl 2w —
.(Dhont and Dieni, 1988, Aboul Ela et al., 1991) 5,15 5 s> 5

Family PinnidacLeach, 1819
Genus Pinna Linné, 1758
Pinna cf. cretacea (Schlotheim, 1813)

Fig. 61
oS 0311 5 it ST e oS 0ulaT sty 455 1 51 4 g5 s Simorgi —
LI s oS bl el by e Dok IS S s aieda LT
rp 3 88l 3 ge 33 358 gn 03 Job (S3le Lokt T alaw 555
ol Bl 58 e ade 5 S
o s @ 3T gyl iy mule b o T laas s Pinna cretacea 5 rom—
(Seeling and Bengtson, 2003) 3,15 3 s>

LS 5 ool M L8 oo ST JSK8 (Y Jsd) sl VAS L sl H/L
G A B e Ol Sl g 5o LS e s 1l ea b
253 (Umbo) sl .l C.w)L.MwKJ b ol oy 471 5655
JS lo 15 oS dry aopale 31l 428 i (5 g 4y 5 03) 5 gy 40 53
S i (Plicates) el Jals Oodo Sl 55315 13 sl Cannd )3 5035
b 55 Sl ol bl Lize (Keel) LS 51 5 dilods glastLs 53 o8 48 ol
St g Sl G iS5 5SSl S s SO o 4
b&@)}f&ﬁ)bd‘&jbﬁ;a\j‘Ju\.ccb)Lﬁ.u\-:t\{@d)jjé\i;‘ﬁl«é

O Jsd) Sl o adly 318 5 s
45 o (Seeling and Bengtson,1999) & suiSs 5 <Kok 35 bl s 20w —
ol Sl Sl edd sb 68 bimen )l ple s B ey 02T S e
Ll .(Ahmad and Al-Hamad, 2002) Ceul o [, 03,1 Cpsle gim = o
65 ol &S Wy4b cpl  (Abdelhamid and El Qot, 2002) Ll 5 dasdlie
O 5 pdie (5yp8hn bow s 65 pl 3yl by 3 1y Slslp o Rt
Gl et Jls s w33 ai5Le 3| (Maghfouri-Moghadam et al., 2016)|

RS PR

Genus //lymatogyra Stenzel, 1971
Illymatogyra africana (Lamarck, 1801)
Figs 6C-6D
1992 Illymatogyra africana (Lamarck, 1801); Abdel Gawad and Gameil,
P. 86, Pl. 2, Fig. 9.
2002 [llymatogyra africana (Lamarck, 1801); Abdelhamid and El Qot, P.
269, P1. 3, Fig. 3.
2006 Illymatogyra africana (Lamarck, 1801); El Qot, P. 42, P1. 7, Figs 1-8.
2014 Illymatogyra africana (Lamarck, 1801); Ayoub-Hannaa et al., P. 84,
PL 5, Figs 4-6.
otS i K8 4 5 (e oo V4 = 13153) ol 60 S e U3k Sl —
Sl yod (H/L=Y/A0) sl o 0T 131,35 plyr 55 Lo s Codo (glhtihs L3l 0
bl Bl o ey 5 035 o 4 (Kan 65 o) S el s
Sog sl st e oS8 P 4 Sl e e sl
S35 53 5 el JSG lopls 5 S S oSy wmale 3l s
) i) sl odaT sty 518 5 5168 ol 51 505 &S5 a3l 15 S
65 b ayls plegin o 65 ol (Bl Qot, 2006) Ll L5 wlul L 2om —
&5l 3l (Maghfouri-Moghadam et al., 2016) OS5 5 e (5 5000 Loy

Wl odd 51 58 Jlad s en3S

Genus Rhynchostreon Bayle, 1878
Rhynchosteron suborbiculatum (Lamarck, 1801)
Fig. 6E

1992 Rhynchosteron suborbiculatum (Lamarck, 1801); Abdel Gawad and
Gameil, P. 87, PL. 2, Fig. 10.

2014 Rhynchosteron suborbiculatum (Lamarck, 1801); Ayoub-Hannaa et
al., P. 84, P1. 5, Figs 7-10.

el S8 et LB 5 (e WY = 13153) S S Ol 2iwogi —
(HL=AND) Sl OT (gl3hs 51 i oo liih 5 dzea ol oL aaiS
55 LE 5 Cdoes Hlaw SUiil o 4B Jolo Lib o 4Bl (clad sas

ww&gyjobJ?@yTMb;&)dkdhgbC,...u\
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Figure 6. Pteriomorpha and Palaeoheterodonta bivalves from studied sections. All scale bars equal 10
mm.

A- Ceratosteron fabellatum, left valve of HUIM253, bed KT7, Geno section. B- Ceratosteron
fabellatum, left valve of HUIM254, bed KGI, Gerash section. C-D- lllymatogyra africana, left valve
of HUIM255, bed KGI, Gerash section. E- Rhynchsteron suborbiculatum, left valve of HUIM256,
bed KGI, Gerash section. F-G- Gyrostrea delettrei, right valve of HUIM256, bed KT9, Geno section.
H- Birostrina concentrica, left valve of HUIM257, bed KT3, Geno section. I- Pinna cf. cretacea, left
valve of HUIM258, bed KGI, Gerash section. J-K- Mytiloides concentricus, right valve of HUIM259,
bed KG4, Gerash section. L- Neithea dutrugei, right valve of HUIM260, bed KT5, Geno section.
M- Neithea sp. 1, right valve of HUIM261, bed KT7, Geno section. N- Neithea sp. 2, left valve of

HUIM262, bed KT9, Geno section. O-Q- Pterotrigonia scabra, right valve, lateral and dorsal views of
HUIM263, bed KGI, Gerash section.
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i e gl L (r ol (WS i S Sl 55 Sl e
Sl 5 s 05 b Sl S 55 S5 Ll o b baalS ol 2S
Ay o oS b B i e a8 el (gt sl el (oo
SBo 513155 Bl 35 (555 1 (S sS SleaaSTs (sl Wil 5 o S
558 ip 3l IS Tss cpl ) wses Ll (HL=2/A) Sl OT (gltihs I i
SCH PV ICSER S SO PN PCIVIN

L S8 e Ll 5 oo 4y 0ty ule 5 0T o )3 657 ool 2w
s Jis s Ry op) cpizmen (Dhont and Dieni, 1993) 3,05 opls s T 55
SlS Lug 68 ) (ELQot, 2006) Cawlodds 4l pan ile s = T
ol 0dd 518 adul ag 53 T (slaaning 1 OYA0) 0K 5 Ol

Subclass Heterodonta Neumayr, 1884
Order Cardiida Férussac, 1822
Family Cariidae Fleming, 1828
Genus Protocardia Beyrich, 1845
Protocardia hillana (Sowerby, 1813)
Fig. 7A

1991 Protocardia hillana (Sowerby, 1813); Abdel Gawad and Gameil, P.
90, P1. 3, Fig. 10.
2002 Protocardia hillana (Sowerby, 1813); Abdelhamid and El Qot, P. 279,
PL 6, Fig. 1.
2011 Protocardia hillana (Sowerby, 1813); Ayoub-Hannaa, P. 135-137, P1.
12, Figs 8-9.
2014 Protocardia hillana (Sowerby, 1813); Ayoub-Hannaa et al., P. 115-
116, P1. 10, Figs 8-9.
Al ol a5 (e oo Y =13155) Sl Lo g (oo o511 Sudino g —
S b e Gy Sl o s T Sl 513 5 S 8 50 058
S5 Sl i oS G Gl 5 (T/L=1/Y) iw Gl ¢l 03 5390 &=
9245 old ol (e SAS L 5 ko (55, (H/L=VIA) il e OT
sdaliie LB o sl amb 55 o ¢ B3 g s 4 58 08 Sl oueT sty 505

el ol iy 55 5 53 68l 5l 453 G iz
Abdelhamid and EI Qot,) 3,05 ‘pile g G T ol S 45; ) tow —

.(2002

Genus Granocardium Gabb, 1868
Granocardium productum (Sowerby, 1832)
Figs 7B-7C

2002 Granocardium productum (Sowerby, 1832); Abdelhamid and El Qot,
P. 277, PL 5, Figs 7-8.
2014 Granocardium productum (Sowerby, 1832): Aoub-Hannaa et al., P.
114, pl. 10, Figs 5-7.
L baaiS 5 (oo YA =15155) Sl b 20 b &S S oo o101 2imogi —
OT l3a L sl L8 Ol gl 355 3525 55 i 2 53 OO i p) 2 o0
Ok el (T/L= 2 /AN As o 13155 51 2087 0T (sl 5 (H/L=V/4Y) ol
Tt s el e T Clodi okt gy G115 b S S L 5
55 G 88 ) 3 sm gy 3513 )1 F i e e Caed 3 5035 55

el a3 sy E1S 45 3de 4w s
IR 45; 2! (Abdelhamid and El Qot, 2002) Ll 5 daslde sow —

Order Mytiloida Ferussac, 1822
Family Mytiloidae Rafinesque, 1815
Genus Mytiloides Brogniart, 1832
Mpytiloides concentricus (Parkinson, 1819)
Figs 6J-6K
2011 Mytiloides concentricus (Parkinson, 1819); Ayoub-Hannaa, P. 64,
Pl. 4, Fig. 4.

Y= 153) Wil e S8 e o5 g basie U Sg S Do tidnogi —
Bl 5l baadS” (H/L=V/F) Sl 0T (615055 5 2t ot oo (g1l (s aa
@l)4.&5;,\;,\;1,.%J.mgwdp,@wo)waJlrt&g
sl asl ol @i, e S 4 0T S5 g edy deer p gl Sl
oS 4l ol (6 S Codes e adle &S Sl 3 Gl Gdoes oo
S ol S paan (laois Jals Sl 5ol s 5068 V) Lt ol 5 8
sde aw 5 58 5 53 68 ul ) @sed ESG Ll s (oSKE idu 53 b
sl ods sl 51 E 5 s
Ayoub-Hannaa,) 5,13 sle s 1l b Sl ol T i 03 gukons 6,8 o s —
(2011

Order Pectinida Gray, 1854
Family Neitheidae Sobetski, 1960
Genus Neithea Drouet, 1824
Neithea dutrugei (Coquand, 1862)
Fig. 6L
1992 Neithea dutrugei (Coquand, 1862); Abdel Gawad and Gameil, P. 84,
PL. 1, Fig. 20.
2014 Neithea dutrugei (Coquand, 1862); Ayoub-Hannaa et al., P. 98, P1.
7, Fig. 11.
oS Cly Al el Lo g b S Sy S e L oo tuinogi —
bl 03 iy peeT ol ol o S S Il 3 B o0 2
35 din gy (S35 e Sl 4K g Sl AL o (STHESS 5 odons (oS5
S slaosl 52 S )15 3m 5 5856 aSCh gy 5 LOT I 55 58 o o 3,05
sl 58 5 568l e g iles 4 Ss
GIF ran s 2l 0351 Bl ile st — T o M5 51 65 ol 20w —
d}f ol omemen (El Qot, 2006, Abdel Gawad and Gameil, 2002) Cwlolis
&5k 53 (Maghfouri-Moghadam etal., 2016) O, 4 r..LEA Sostre Low g

el o 4l 50 51 s ek 55 38

Subclass Palaeoheterodonta Newell, 1965
Order Trigonioida Dall, 1889
Family Trigoniidae Lamarck, 1819
Genus Pterotrigonia Von Hoepen, 1929
Pterotrigonia scabra (Lamarck, 1819)
Figs 60-6Q

1991 Pterotrigonia scabra (Lamarck, 1819); Aboul Ela et al., P1. 5, Figs 6-7.
2007 Pterotrigonia scabra (Lamarck, 1819); Mekawy, P. 228, pl. 4, Fig. 10.
2014 Pterotrigonia scabra (Lamarck, 1819); Ayoub-Hannaa et al., P. 101-
103, P1. 8, Fig. 2.
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Family Veneridae Rafinesque, 1815
Genus Flaventia (Cragin, 1894)
Flaventia belviderensis Scott, 1970
Figs TM-70
2001 Flaventia belviderensis Scott; Kues and Lucas, P. 241, Figs 5Q-5R.
odeas I sl (e oo Y =15153) Sl Lo gt Cokeo o510 Sdmogi —
S13s Gln 53 Sl amen 5 el 03,55 gy S g 03 M s
Gl 51 i Gde @l il Sl 4 blae SU 3,10 15 Oods
oo LT ) (“&’ﬁ“ 03 (s Ly er b baiS (H/L=1/AR) el OT
Ol Sl 5 (T/L=2/0F) Cand 3L Ol o (gl o 5,10 349
oo s b Lyl g 0T (69, S ol ;jnr.k slodis fols
0555 Sul 5 (Lunule) ¢Sale 3,05 (6 b 5 a8 ode Jidu 4 o
Szt G518 i 3l 1S 55 cpl 3l 4 sas S5 L kims S5, (Scutcheon)
el 0 lsT
o 458 cpl (Kues and Lucas, 2001) a8y 5 (558 o alul y somw —

40 T

Genus Paraesa Casey, 1952
Paraesa faba (Sowerby, 1827)
Figs 7P-7R
2011 Paraesa faba (Sowerby, 1827); Ayoub-Hannaa, P. 149-152, Pl. 14,
Figs 8-9.
2014 Paraesa faba (Sowerby, 1827); Ayoub-Hannaa et al., P. 122-123, P1.
12, Fig. 1.
St Ot 613005 . (a oo Y9 =153155) sl Lo 520 1 S 587 Lol 1iniogi —
oo L LSl (g OT IS IS8 5 (H/L=2 /M) sl e 0T gl Sl
S s s Sl ey (oS 5T Iy ST a0 05 Sy
S S Yl g3 Sl e 5 (20 oS e 4l ARl e ks
o 3l O Sl p ol 3 8 WS adle Sl s 5 g (e [ ke
ol 315 5 g3 oue 6K 5 58 5 o 48 ) ) wises g3 L Lilas,
sl 0kl
Gl F w3 Jld 5 Layl slegin = 0T Gla S 51 48 ool 3w —
Mendir et al., 2021;) Sl ol Lol o~ Jsp s slaas 53 50dl
.(Ayoub-Hannaa et al.,2019

Family Crassatellidae Férussac, 1822
Genus Crassatella Lamarck, 1799
Crassatella manzourensis Aboul Ela, Abdel Gawad and Aly, 1991
Figs 8A-8C

1991 Crassatella manzourensis Aboul Ela et al.; P. 214, P1. 5, Figs 10-11.

Slze i a5 Grades YV/Y =15053) 3505 ow e o1l (oo 2uimogi —
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.(Aboul Elaetal., 1991) 3,15 T o 68 ol 30w —

A

ol Glaiar 5l ol Jhass o3 Jseblos S 3518 ae plesin gla JIs

el o laT sty 8 5

Genus Venericardia Lamarck 1801
Venericardia deserti (Douvill, 1916)
Figs 7D-7F
2002 Venericardia deserti (Douvill, 1916); Abdelhamid and El Qot, P. 267,
PL. 5, Fig. 2.

YE/7 =13155) Sl Lo gz 0T 0310 5 Gl Sle I3 B 2hte (oo tlimogi —
Sl plp o b b5 ko (gl 5 51y 55 058 5 0y baadST (e e
5o dea s sl (T/L=1/8Y) Wil o o b Oodo (H/L=V/09)
(3513 oS Sl 503358 Do g sl tbu ool odeast sl (55 4y S 5
Dl 5 ol o 33,8 Bl (s sl il o 5 o e i S I 5o
25 6 o M o Sl s (K855 1 S el e S D50
.@h.x.:‘5”TC°,,j\fu;ﬁjl;xo;},;fu:j;w}f@l & gal
.(Abdelhamid and EI Qot, 2002) 5,15 le siw = udT s 4;,? ol tow —

Order Veneroida Adams and Adams, 1856

Family Arcticidae Newton, 1891

Genus Arctica Schumacher, 1817

Arctica angulata (Fawzi, 1963)

Figs 7G-71
1992 Arctica angulata (Fawzi, 1963); Abdel Gawad and Gameil, P. 91, P1.
3, Fig. 17.

DAL Sl Ol &7 ()50 4 Sl Gy sl 2oy a-U 1pogd —
ol OT (ghtily 51 2 oo (615155 51 0,8 asS™ 51 plas” Th s ol
AL e de i 3 8L OT ls 3 & Codo @il o 2t (H/L=1/99)
sl loks gy e i & Jlo 53 w03 gyl oS 558 sl i
S5 45 (T/L= 2 /AY) Sl (5 b Ok (6l ol 035 5 gy o Cons
el ool st 1S 5 51 61aiS 55l 3l g
.(Abdel Gawad and Gamiel, 2002) >,ls il g 45;? liow—

Genus Tenea Conrad, 1870
Tenea delettrei (Coquand, 1862)
Figs 7J-7L

2007 Tenea delettrei (Coquand, 1862); Mekawy, P. 237, P1. 7, Figs 14-15.
2014 Tenea delettrei (Coquand, 1862); Ayoub-Hannaa et al., P. 119-123,
PL 11, Figs 5-7.
035 JSKa (glo uls (e doe YAD =15155) 3,15 Jaus 520 0511 ok 2imogi —
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3 gl 2de gy S L g g 0> S edldie laskis g sed & 5 53 Js

el 0t 55T o HE 2y 5l sde 035 58 5y
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Figure7. Heterodonta bivalves from the studied sections. All scale bars equal 10 mm.

A- Protocardia hillana, right valve of HUIM263, bed KT7, Geno section. B- Granocardium productum,
right valve of HUIM264, bed KT4, Geno section. C- Granocardium productum, left valve of HUIM265,
bed KT6, Geno section. D-F- Venericardium deserti, right valve, dorsal and lateral views of HUIM266, bed
KGI, Gerash section. G-1- Arctica angulata, right valve, lateral and dorsal views of HUIM267, bed KGI,
Gerash section. J-L- Tenea delettrei, left valve, lateral and dorsal views of HUIM268, bed KGR, Gerash
section. M-O- Flaventia belviderensis, left valve, lateral and dorsal views of HUIM269, bed KG4, Gerash
section. P-R- Paraesa faba, left valve, dorsal and lateral views of HUIM270, bed KGRI, Gerash section.

All scale bars equal 10mm.
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Figure 8. Heterodonta and Anomalodesmata bivalves from the Geno and Gerash sections. All scale bars

equal 10 mm.

A-C-Crassatella manzourensis,right valve, dorsal and lateral views of HUIM271,bed KT3, Geno section.
D-F- Pholadomyafabrina, right valve, dorsal and lateral views of HUIM272, bed KT9, Geno section.
G-I- Pholadomya vignesi, left valve, lateral and dorsal views of HUIM273, bed KGI, Gerash section.

2002 Pholadomya vignesi Lartet; Abdelhamid and El Qot, P. 286, PI. 7,
Figs 7-8.
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Subclass Anomalodesmata Dall, 1889
Order Pholadomyoida Newell, 1965
Family Pholadomyidae Gray, 1847
Genus Pholadomya Sowerby, 1823
Pholadomya fabrina D’Orbigny, 1845
Figs 8D-8F
2011 Pholadomya fabrina D’Orbigny; Ayoub-Hannaa, P. 154-155, Pl. 14,
Fig. 5.
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Pholadomya vignesi Lartet, 1880
Figs 8G-81
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Table 3. Geographical distribution of species.
Iran S.W. N. W. S. N. N.
Species Brazil
(Zagros) Asia Africa Africa Europe Europe America
Ceratostreon flabellatum X X X X
Illymatogyra africana X X
Rhynchostreon suborbiculatum X X X
Gyrostrea delettrei X X
Birostrina concentrica X X X X
Pinna cf. cretacea X X X X
Mpytiloides concentricus X X
Neithea dutrugei X X X
Pterotrigonia scabra X X X
Protocardia hillana X X
Granocardium productum X X
Venericardia deserti X X
Arctica angulata X X
Tenea delettrei X X X
Flaventia belviderensis X X
Paraesa faba X X X X
Crassatella manzourensis X X
Pholadomya fabrina X X
Pholadomya vignesi X X X X
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angulata, Birostrina concentrica, Crassatella manzourensis, Flaventia
belviderensis, Granocardium productum, Gyrostrea delettrei, Mytiloides
concentricus, Neithea sp. 1, Neithea sp. 2, Paraesa faba, Pholadomya
fabrina, Pholadomya vignesi, Pinna cf. cretacea, Protocardia hillana,
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