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ABSTRACT

The Ostracoda from nine sections of the Lower Fars Formation Northern

,Iraq, Tel-Hajer well-1, Sheikh Ibrahim locality, Dohuk locality,

Shelkhan locality, Bashiqa locality, Kirkuk well-208, Bai-Hassan well-33,
Hamrln well-2 and the Naft Khana well-34, have been studied in detail.

one hundred and nine Ostracod species/subspecies belonging to 50 genera/
subgenera are described, of which one genus, one subgenus and 70 species
are new. Five species are assigned to species previously described from
western India. Five species are compared with other species from W. India,
Iran, Turkey and France. Three species are regarded as having affinities
with new species described in this thesis and 26 species are left under

open nomenclature mainly because of lack of material or the impossibility

of observing the internal details.

Biostratigraphically, the Lower Fars Formation in the Sinjar area is

divided into three Assemblage Zones, these zones are applicable only to
. Iraq, but make a starting point for future work in. the area. In the
Kirkuk area, the saliferous beds proved completely barren, but the upper

Red, Seepage and Transition beds yield Ostracods although the assemblages

recognised are at present only regarded as tentative, because the samples

are ditch cuttings.

Palaeoecology 1s discussed in terms of oxygenation, palaeocllmate salinity

and the trends in the depositional environment of the Lower Fars Formation.

Sy

;[he affinities of the present genera and species are discussed from a
14

Dalaeogeographical view point in relation to the adjacent and related

-f';eglons Three Miocene Ostracods provinces are proposed, namely a western

7 JI:dla province, a Zagros shelf province and a southeast Turkey province.
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ABSTRACT
The Ostracoda from nine sections of the Lower Fars Formation, Northern
Iraq, Tel-Hajer well-1, Sheikh Ibrahim locality, Dohuk locality,
Sheikhan locality, Bashiga locality, Kirkuk well-208, Bai-Hassan well-33,

Hamrin well-2 and the Naft Khana well-34, have been studied in detail.

One hundred and nine Ostracod species/subspecies belonging to 50 genera/
subgenera are described, of which one genus, one subgenus and 70 species

are new. Five species are assigned to species previously described from

western India. Five species are compared with other species from W. India,
Iran, Turkey and France. Three species are regarded as having affinities
with new species described in this thesis and 26 species are left under
open nomenclature mainly because of lack of material or the impossibility

of observing the internal details.

Biostratigraphically, the Lower Fars Formation in the Sinjar area is
divided into three Assemblage Zones, these zones are applicable only to
N. Irag, but make a starting point for future work in the area. In the
Kirkuk area, the saliferous beds proved completely barren, but the upper
Red, Seepage and Transition beds yield Ostracods although the assemblages

recognised are at present only regarded as tentative, because the samples

are ditch cuttings.

Palaeoecology is discussed in terms of oxygenation, palaeoclimate,salinity

and the trends i1n the depositional environment of the Lower Fars Formation.

The affinities of the present genera and species are discussed from a

palaeogeographical view point in relation to the adjacent and related
regions. Three Miocene Ostracod provinces are proposed, namely a western

India province, a Zagros shelf province and a southeast Turkey province.



CHAPTER 1




1.1 INTRODUCTION TO THE GEQOLOGY OF NORTHERN IRAQ AND LOCATION OF THE AREA STUDIED

Northern Irag occupies an interesting geological position in the Middle East

and 1s situated between the Arabian shield to the southwest and Zagros

geosyncline to the northeast.

The geological framework of the Middle East has been dealt with by Henson

(1951). He subdivided the Middle East into various stratigraphic-tectonic

zones 1in which the main tectonic provinces bounding Iraq can be recognised:

They are;

1 - The Arabian shield in the southwest (stable region)

2 - Taurus mountains of Turkey in the north

3 - Zagros mountains of Iran in the northeast-southeast

4 - Oman mountains continuing the line of the Zagros mountains to the south
5

- The-mountains and highland of southern Arabia.

Northern Iraq is part of the Arabian Gulf geosyncline as defined by Morris

(1978). According to him the Arabian Gulf geosyncline including the
'present area is bounded by the Arabian shield and the Dead Sea fault on

the west, the southeastern overthrust and the belt of Turkey on the
north, the Zagros thrust and the Oman line on the east and the hills of
Southern Arabia to the south (Fig. 1).

So according to Morris's definition of the Arabian Gulf geosyncline and
Henson's subdivision of the Middle East, northern Iraq is part of the
unstable shelf area of the Middle East, which is a tectonically

active area and includes the Taurus - Zagros - Oman mountain belt.



CYPRUS

\ 7
”’\EEAN\ON/A

Mediterranean 1~}
o Seq ' <
Ul
o R
\‘ :
N\

. mﬁ

28° " ‘

- ETHIOPIA

Text. Figure 1: Map of the Middle East showing the position of Northern Iraq.



Tectonically Iraq may be divided into two main parts consisting of stable
shelf on the one hand and the unstable shelf on the other. The stable
shelf comprises the west and southwest of Iraq and is characteristically

unfolded with a reduced thickness of sedimentary cover.

The outcrops of the Arabo-Nubian massif or (shield) lie far to the south

and southeast of the limits of the region considered.

The unstable shelf in Iraq is part of the Zagros folded belt and is covered
with a thick sedimentary rock sequence. The intensity of the folding
increases north-eastwards, perhaps due to the fact that the main force

came from that direction. This unstable zone includes both folded and
thrust zones and is characterised by thick sedimentary sequences and huge
folds. The folds form long narrow N.W.-S.E. anticlines, following the
Zagros mountains except for the Sinjar anticline which strikes E-W probably
due to anticlockwise rotation associated with NE drift of the Afro-
Arabian plate (Ibrahim 1979). These anticlines are separated by broad
flat synclines to the northeast, where the innermost unit of the unstable
shelf is characterised by intense folding and orogenic uplift, with

tightly folded anticlines and synclines. The principal sediments cropping
out in the folded zone are Cretaceous and Tertiary in age(Fig. 2). Some
Palaeozoic formations are exposed in the northern part near the Turkish
border.  Further to the north and northeast, the unit can be considered

as part of the Taurus and Zagros mountains in which the miogeosyncline
consists of two units, the outer Rwanduz unit filled by Cretaceous up to
Miocene deposits, the second unit is the northern thrust zone which is

composed of sediments of the mio-geosyncline ridge thrust over the mio-

geosyncline of northern Iraq (Kassab and Jassim 1980).
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The eugeosyncline part of the Alpine area is called the thrust zone and
consists essentially of two main parts. The first part consists of
the lower and outer Tertiary units made up of the largely sedimentary
lower Naopurden unit and the higher volcanic-sedimentary Walash unit.
The second part is the higher Qandil unit which has a very complex
structﬁre and stratigraphy. The area studied lies in Northern Irag

in the central unit of the foothill zone, in which nine sections of the

Lower Fars Formation were chosen across the basin extending from NW to
the SE. Five of these sections are located in the Sinjar area, the
others in the Kirkuk area. The position of the area relative to the

remainder of the Middle East is shown in Fig. 1.

1.2 On the Tertiary Ostracoda from western Asia and some parts of

Mediterranean region

In Iraq the Ostracods have received little attention from micropaleontolo-

gists. A literature survey shows that most of the work has been done on
the foraminifers, due to a shortage of Ostracodologists in Irag. As far
as the author is aware there is no published work on Iraqi Ostracoda.

In 1956 Al-SayjﬁB studied the Cretaceous Ostracoda around the Arabian
Gulf and included southern Irag, his work was submitted as a Ph.D. Thesis
to the University of Iowa (U.S.A.); more recently Al-Sheikhly,1980
(Unpublished Ph.D. Thesis), University of Glasgow has investigated

Maastrichtian Upper Eocene Ostracoda of the subfamily Trachyleberfjﬁinae

from Iraq, Jordan and Syria.

Information on the Ostracoda in areas adjacent to Iraq is limited. East of

Iraq the most relevant work has been carried out in India and Pakistan.



M.H. Latham (1938) reported some Eocene Ostracoda from North-west India

(now Pakistan) which was the first paper published on the India area.
In the 1960s more work was carried out on the Indian Tertiary Ostracoda
from India. Lyubimova, Guha and Mohan (1960) studied Ostracoda from Eocene

and Miocene deposits in addition to Jurassic ones from the Kutch and

Jaisalmar regions of western India. Bhatia and Mandwal (1960), Tewari
and Tandon (1960), Guha (1961, 1965, 1967a, 1967b, 1968a, 1968b, 1968c,
1973, 1975), Rajagopalan (1962), Singh and Misra (1968), all investigated

Tertiary Ostracoda from India and more related work has been done by

Khosla (1968, 1972, 1973, 1976, 1978) Khosla and Haskins (1980), Khosla

and Pant (1981), from western India. Sohn (1970) has investigated early
Tertiary Ostracoda from West Pakistan. In the same area a more detailed
study was made by Siddiqui (1971) on the Early Tertiary Ostracods of the
family Trachyleberididae from West Pakistan which is most valuable‘::'_izml )
dealing with the taxonomy of some Iraqi Ostracoda. Bassiouni(1969/described
some species from the Eocene of Jordan. More detailed work has been done

by Al-Furaih 1980 on the Upper Cretaceous and Lower Tertiary Ostracoda

(superfamily Cytheracea) from Saudi Arabia. The same author together
with Siddiqui (1981) recorded a new trachyleberid genus from Saudi Arabia,

Pakistan and India. Krstic 1979 reported some Ostracod species from the
Miocene of the Kerman area, southwest Iran: further west M. Stancheva

1974 described a new genus from the Miocene of the Euxino-Caspian basin.

Concerning the related part of the Mediterranean, the information given
here 1s confined to work relevant to Iraqi Ostracoda and the recent
literature. Uliczny (1969) studied the Neogene QOstracoda from the

eastern Mediterranean including the Hemicytheridae and Trachyleberididae,

Gramann and Kockel (1969) reported Ostracods from Neogene and L. Quaternary
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deposits of the so-called Strimon Basin in Greek Macedonia. Becker-

Platen (1970) in describing oligocene to Lower Quaternary deposits

of southeastern Anatolia (Turkey) recorded Ostracods from these strata.

A more detailed study by Sissingh (1972) on the late Cenozoic Ostracods
of Aegean islands Arc, gave a detailed account of the brackish and
marine Ostracoda encountered in the Miocene, Pliocene and Pleistocene

sediments of the south Aegean islands of Gavodos, Crete, Karpathos and

Rhodes. From central Crete, Sissingh (1972) reported twenty six

Miocene Ostracod species. The same author also stud&ed the stratigraphic
distribution of late Cenozoic Ostracoda in the central and eastern
Mediterranean basin (Sissingh 1976). Neriman Doruk (1973, 1974, 1979)
reported new genera and species from the Adana basin, southeastern Turkey.
A more detailed study and investigation was carried out by Bassiouni

1979 in his monograph on the 0Oligocene and Neogene Cytherideinae,
Hemicytherinae and Trachyleberidinae Ostracoda from Turkey, which looked
further into the taxonomy, biostratigraphy and paleozg%eobraphy. Thus at

present our knowledge of Tertiary Ostracoda from Iraq and the adjacent

areas, both to the east and to the west, is still very limited.

1.3 Aim of Research

The main aim of this study has been to supply systematic description of

the Ostracoda from the Lower Fars Formation of nofthern Irag. Thus different
sections of the Lower Fars Formation across the basin from NW to SE were
studied in order to accomplish this and to correlate the Ostracoda across

the various Lower Fars sections in northern Iraq. On the basis of the

Ostracoda faunas it was proposed to establish the environments in which

the formation was deposited.




CHAPTER 2
METHODS OF STUDY
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A. SAMPLING™

The sample localities for this study fall into two main groups. Surface
~samples and well samples, these localities chosen across the basin of

the Lower Fars Formation (N. Irag) to cover the area extending from NW

(Syrian border) to the NE (Iranian border), Figure 3.

Surface samples from four localities were collected during field work in

N. Iraq; subsurface samples (cuttings samples) were obtained from northern

oil fields material released by the Ministry of 0Qil.

Surface localities:
Surface samples were collected from four localities northeast and northwest '
of Mosul City. These samples were taken at each variation in the lithol-

ogy to cover the whole cyclic successions of the L. Fars Formation.

1. Bashiga locality:
lat. 36° 28'N, long. 430 28'E Thickness 47.80 m.

Seven samples of L. Fars Formation were collected from the southern limb of

Bashiga anticline which is situated about 28 km. northeast of Mosul City,
i1t 1s a double plunging anticline with NW-SE trend, the Lower Fars Formation

at this locality is represented by cyclic deposition of marl, marly lime-

stone and limestone.

2. Sheikhan locality:
lat. 36° 42'N long. 43° 25'E Thickness 48.60 m.

Twelve samples were collected from the northern limb of the Sheikhan anti-
cline which is situated about 27 km NE of Mosul City and is a double

plunging anticline striking northeast-southwest.

*The original units have been employed, no attempt has been made to convert
metres to feet or vice versa.
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At this locality the Lower Fars Formation, is completely devoid of gypsum.

.

3. Dohuk locality
0 ry’ 0 a1 Thickness 47.60 m
lat. 367 54 N, long. 43 01 E y ‘
Twenty samples were collected from the southern limb of the Dohuk anticline,
10 km NE of Dohuk City. The anticline represents a huge fold trending
NW-SE from Dohuk City to Khabour village in the border area between Iraq,

Syria and Turkey. At this locality the Lower Fars Formation is charact-

erised by the appearance of gypsum beds.

4. Sheikh Ibrahim locality
lat. 36° 18 N, long. 42° 29’ E Thickness 385.60 m.
Forty six samples were collected from the southern limb of the Sheikh

Ibrahim anticline, 45 km west of Mosul, where a complete cyclic succession

of limestone, marl and gypsum were present.

The Sheikh Ibrahim anticline follows the same direction as the Dohuk anti-

cline which strikes NW-SE.

Subsurface localities

500 cuttings samples were obtained from five wells in N. Iraq, three of them

situated in the Kirkuk area. The Naft Khana well - 34 is situated further

to the east at the Iranian border and the Tel-Hajer well - 1 is situated

In the Sinjar area at the western border with Syria. The geographical

situation of these wells is:

5. Tel-Hajer Well - 1:
lat. 36° 4' N, long. 41° 29’



This well lies at the western border with Syria, southwest of Sinjar

town where the Lower Fars Formation is represented by a cyclic succession
of reddish-brown siltstone and alternations of massive anhydrite with

limestone and grey marl beds.

6. Bai-Hassan Well - 33

lat. 35° 37 N, long. 43° 50’ E
The Lower Fars Formation at this well is a normal succession of siltstones,
anhydrite and limestone beds, these are:

1 - Upper Red Beds: normal succession of siltstones, anhydrite and

limestone. Thickness 370 tt.

2 - Seepage Beds: succession of anhydrite, siltstones, marls and thin
limestones. Thickness 120.Tt.

3 - Saliferous Beds: sequence of siltstone, anhydrite and thin beds of
limestone. Thickness 542 ft.

4 - Transition Beds: A typical sequence of marls, anhydrite and limestone

markers. Thickness 478 ft.

7. Kirkuk Well - 208
lat. 35° 3 N, long. 44° 17°E
Here the Lower Fars Formation is well represented by the four members.

1 - Upper Red Beds: Typical interbedded brown siltstone, massive and

white anhydrite with marly limestone. Thickness 31.2 m.

2 - Seepage Beds: A sequence of brown siltstones, massive anhydrite and

thin beds of limestone. Thickness 143.7 m.

3 - Saliferous Beds: this interval consists of brown siltstone, anydrite

with well developed S. limestone which is highly dolomitized and

recrystallized. Thickness 12.8 m.



4 - Transition Beds: Consist of blue marl, anhydrite and grey brown

limestone markers. Thickness 139 m.

8. Hamrin Well - 2
lat. 34° 45N, long. 44° 09’ E
This well 1s situated on the southeast plunge of the Hamrin structure.

The Lower Fars Formation subdivided into the usual four members:

] - Upper Red Beds: This succession‘consists of white massive anhydrite,
brown and blue siltstones, alternating with thin beds of

limestone. Thickness 107.7 m.
2 - Seepage Beds: This is a normal sequence of thin grey limestones,

blue siltstone and white anhydrite. Thickness 32.30 m.
3 - Saliferous Beds: The succession consists of thick rock salt beds,

siltstones and dolomitic limestone of Sl’ 82 and 53 (dolomitic

limestone). Thickness 221.5 m.
4 - Transition Beds: This is a normal sequence of the marly limestone,

hard, white, anhydrites and thin blue marls which underlies only

some of the limestone markers. Thickness 126.2 m.

9. Naft-Khana Well - 34 Thickness 686 m.
lat. 34° 0I° N, long. 45° 2IE

This well is situated on the southwest flank of the Naft Khana structure

of NE of Iraq at the Iranian border.

The Lower Fars Formation is represented by anhydrite, marl, grey clay and

thin beds of limestone.
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B. TECHNIQUES

The methods used in extracting microfossils from sediments, as outlined

by Sohn (1970) were followed in the present study. To extract

Ostracods from the sediments, different methods were used depending

on sediment type. The sample was first weighed and soft sediments
boiled in water with two spoonfuls of sodium carbonate as a defloculent.
Boiling and sieving was continued until a clean residue was obtained.
Hard samples such as indurated shale or siltstone was obtained. Hard
samples such as indurated shale or siltstone were heated on an electric
iron plate, cooled and then soaked with kerosene. After half an hour
the kerosene was filtered back into the container and the sample dried.

Where the kerosene was again poured on to the sample the shale mostly
broke down. If the sample did not break down sufficiently, after
filtering the kerosene, two spoonfuls of sodium carbonate were added,

and successive boilings and sievings carried out to get a residue.

For hard limestone, hydrogen peroxide (15% solution) was used. The
dried sample was soaked in hydrogen peroxide overnight, then sodium

carbonate and water added followed by boiling and sieving. This proved
to be not very successful. Freezing and thawing by sodium acetate was
also tried. After breaking the sample into fragments of about one
cubic centimetre size, these were covered with sodium acetate, a few
drops of water added and the sample was heated slowly. It was then
removed from the heat and placed suddenly in a pan of cold water. This

process was repeated many times. Most of these processes were of
limited success, except the repeated boiling with sodium carbonate which

gave comparatively better results. The boiled samples were washed
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through 240, 16 mesh sieve and all the sieves were

cleaned between washings of different samples. The filtered residues

were dried and stored in plastic bags for picking.

Picking
The residue was spread on gridded, flat black trays, and the ostracods
nt

picked out with a moistéh on sable brush at low magnification and

transported to Frank slides.

Treatment of individual specimens

To observe internal and external shell structures, adherent matrix needed
removal. Specimens were cleaned manually using fine electrolytically

sharpened tungsten needles mounted in glass rods. If the valve was
strongly calcified it was secured with a drop of gum tragacanth. This
prevents the specimen popping out of the slide when touched with the
needle after adding a drop of water to soften the matrix. An ultrasonic
cleaner (Soniclean Generator) was used in some cases if there was a large
number of specimens with strongly calcified shells. However, this

method of cleaning is not entirely successful as specimens easily become
broken. Malachite green was used to study the external features of the
specimens under reflected light, but these were best studied in SEM

stereo-photographs.

For internal details, the specimen was moistened with water and as it
evaporated and dried, the desired results were obtained. Clove o0il

was also used on occasion when the period for soaking varied from a few

minutes up to a few days.
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Stereopair-photography

After cleaning; the specimens chosen for photography were mounted on
stubs using either double-sided sellotape or kodaflat solution as
mountant. The latter is the better, as it gives a good photographic
background and it is easier to remove the specimen. The specimens
were mounted with dorsal margin parallel to the edge of the stub which
was then placed in a vacuum coating unit. A gold coating was found to

give the best results. The specimens were examined and photographed

using a Cambridge S 600 scanning electron microscope and Ilford F.p.4
film. Stereo-pairs were made of each photographed ostracod giving
different views, plates were made up and rephotographed for final

reproduction of A4. size.

Repository
All the figured specimens are deposited in the Hull University,Geology

Department, Tertiary collection with prefix HU.T.
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3.1 Introduction

The Lower Fars Formation is one of the most important formations in
Irag. It has a principal role in petroleum geology since it has
the ability to provide plastic cap rock seal of salt and anhydrite

to retain oil in the underlying reservoir formation.

Pilgrim (1908) used the term Fars group for a series of sediments and
evaporites in Iran, which also occurs widely in Iraq. Busk and Mayo

(1918) replacedPilgrim's term (Fars group) by Fars Formation and
described its development in Iran, which forms the type locality.

They also recognised Lower, Middle and Upper divisions of the Fars
Formation. Pascoe (1922) described and mapped the Fars Formation
from Iraq, in particular from 'Jabel Hemrin' and 'Jable Makhul'. He
also mapped and described the Fars Formation from the exposures around
the Kirkuk oil field, and introduced the term 'Hemrin stage' to include
both Middle and Lower Fars and the Naseze zone of the conglomeratic

part of the Upper Fars.

The early classification of the Lower Fars Formation in the Kirkuk
area was originally introduced by Kitchen (1927) in an unpublished
report. In 1951 Sugden divided the Lower Fars in the Kirkuk oil field

on the basis of its limestone content and later Bellen (1959) gave a

brief general description of the Lower Fars Formation in Iraq.

In Iran, James and Wynd (1965) subdivided the Gachsaran Formation into
three members and showed that the formation ranged down into Lower Miocene.
In Iraq, Owen and Nasr (1958) considered that the age of this formation

ranged from early to M. Miocene. Al-Naqib (1967) similarly considered
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the age of the Lower Fars Formation to be Lower to Middle Miocene,
whilst Al-Sayyb and Kureshy(1967) assigned a Lower Miocene age to

the Lower Fars Formation in Southern Iraq. I.I. Kassab and

S.Z. Jassim (1980) stated that as defined in Irag, the formation was
undoubtedly Middle Miocene, as proved by the position of the formation

above the Orbulina datum. From this, one is led to conclude that the

Lower Fars Formation is probably a diachronous formation of Lower
Miocene age in S.W. Iran and Middle Miocene age in Iraq, a situation

due to a combination of tectonics and the pattern of deposition.

3.2 General distribution

- The distribution of the Lower Fars Formation is affected by the structure

of the surrounding area i.e. it is affected by the tectonics. In Iraq
the formation is limited in its distribution by the Arabian Shield to the
southwest and the Zagros range to the northeast which was already rising
at the time of its deposition. Lees (1938) suggested that the Lower
Fars salt and anhydrite deposits were laid down in an immense Gulf which

stretched from the present Turkish frontier northwest of Mosul to the

Arabian Gulf.

The Lower Fars Formation is not differentiated in Turkey although Altinli
(1966) has described molasse which included age and facies equivalents

of the Lower Fars Formation. In Syria, on the other hand, the formation
concerned 1s widely distributed in the Al.Jezira area and extends towards
the Syrian-Turkish border. In Saudia Arabia the formation has as its

equivalent the Dam formation which has a marine fauna identical with

that of the Lower Fars Formation (Powers et al. 1967). (Fig. 4 )
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The development of the Lower Fars Formation in Iraq, as indicated by
the earlier workers (Lees 1938) shows that it is widely distributed,
with the sediments spreading over the foothills zone and unfolded

zones. The thickness of the formation thus shows great variation

reaching more than 700 m at the centre of the basin in Iraq and about

600 m in the Kirkuk area (Bellen et al. 1959).

According to Owen and Nasr (1958), in southern Iraq the thickness of the
formation is 335 m at Nahrumr. In the western desert, i.e. southwest
of the River Euphrates, the formation occurs as a narrow strip only at

the foot of the Rutba uplift. The formation also craﬁé out in the area
of the Qsar Shargah,Al-Busayyah and Khashmat Ibn Halaf @Naqib, 1967).

Extensive outcrops spread west of Najaf (middle Iraq). To the south in
Kuwait, according to Owen and Nasr (1958), the Lower Fars Formation is
recognizable in well Raudhatai No. 1 between drilled depths of 105 m

and 215 m. Here it consists mainly of anhydrite, gypsum, clays, marls,

and shallow water limestone containing Ostrea latimarginata and
AL-

Quinqueloculina sp. aNaqib, 1967). The unit which continues further

to the south into the Zor escarpment consists of 38 m of fine grained

sand, silt and clay containing Ostrea latimarginata. This unit is

locally called the Zor formation.

3.3 Stratigraphy

The Lower Fars Formation is part of the Fars group in Iraq which also

includes the Upper Fars Formation (Upper Miocene in age) composed mostly

of alternations of claystone and fine to coarse-grained sandstones and
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the Middle Fars (considered as a member in this work) which represents
the transition zone between the underlying evaporitic sediments (Lower
Fars Formation) and the overlying clastic rocks (Upper Fars Formation).
Its environment of deposition is considered to have been both marine

and terrestrial at various times.

The Lower Fars Formation represents the most widespread and strati-

graphically important part of the Fars group in Iraq.

Kitchen (1927 unpublished report) introduced the first classification

of the Lower Fars Formation of the Kirkuk area when he divided the

formation into a number of informal units from bottom to top as follows:

(Enclosure No. 1).

1. The Transition Beds: Composed mostly of anhydrite and siltstone,
alternating with 14 limestone markers (TI'TS’ L, T6-T13). These

beds rest on the basal Fars conglomerate.

2. The Saliferous Beds: These beds consist of rock salt and anhydrite
with some siltstone and mudstone, with one marker bed of limestone

designated 'S'. At some localities an additional limestone 'X' is

also present. At the base of the beds there are two markers '52'

and '53' which in some localities have been combined as marker band

'Yt (W. Sugden, 1951).

3. Seepage Beds: These consist of siltstone, anhydrite and mudstone,

with four limestone marker beds (B1 to 84).
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4. Upper Red Beds: These consist of reddish mudstone, fine sandstone
and anhydrite alternating with the eight limestones (R1 to RB)'

These beds are recognizable in the Kirkuk area of the Lower Fars basin

but are not clearly distinguishable in the Sinjar basin and the

southeastern area of Iraq.

Sugden (1951) divided the Lower Fars Formation (Kirkuk oil field) into

three parts dependent on the desiccation rate as follows:

1. The lower part: According to Sugden, desiccation was not sufficient
to produce salt and the maximum desiccation is represented by anhydrite.
This part includes the whole of the Transition Beds, and the lower part

of the Saliferous Beds up to the S1 marker bed.

2. The middle part: Desiccation proceeded sufficiently to cause the
deposition of salt. This part includes the whole of the Saliferous
Beds above S; and contains very little limestone. This part probably

represents an arid period in which evaporation exceeded precipitation

and salinity became very high.

3. The upper part: Maximum desiccation here is represented by anhydrite

and was insufficient to produce salt. This upper part includes both

the Seepage Beds and the Upper Red Beds.

The Lower Fars Formation produces sulphur in the area around Mosul. On

this basis Al-sawaf (1977) divided the sulphur bearing Lower Fars Formation

into three lithological series from the bottom:
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l: Productive Series

The lower member of this series contains sulphur deposits in the crest

of some anticlines. It is characterised by mineralization producing

secondary limestone, calcite, sulphur and some aragonite in the original

gypsum and anhydrite beds.

2: Sulphate Series

Consists of gypsum and anhydrite with marl.

3: (Carbonate Series

This forms the uppermost member of the Lower Fars Formation and consists

of limestone, marl, sandstone and minor gypsum.

This classification was based on the Mishraq sulphur deposit, southern

Mosul and some anticlines bearing sulphur around the Mosul area.

More recently Al.. Mubarak (1978) in his study of the Al-Fatha-Mosul area,
divided the Lower Fars Formation into two members based on lithological

and faunal characters (Fig. 5 ).

[ - Lower Members (LFl)

This member is composed mainly of thick, massive gypsum, interbedded with
thin horizons of limestone, occasionﬁlly with yellowish-green marl below

or alternating with the limestone.

On the basis of lithological and physical properties the member is sub-
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divided into four rock units. These units from bottom to top are as

follows:

1: Transition Zone (TZ) - consisting of two parts. The lower part 1is
composed mainly of white massive gypsum, interbedded with two thin

horizons of limestone. The upper part consists of intraclastic
limestone which forms a massive middle part and is thin bedded
above and below.

2: Gypsum-limestone unit (A) - this consists of gypsum and limestone.

Two horizons of massive gypsum alternate with two horizons of

brownish-grey limestone.

3: Gypsum unit (B) - white moderately hard gypsum. This is massive in

the lower and upper parts and well-bedded in the middle part.

4: Limestone unit (C) - this represents the marker horizon which separates
the two members of the Lower Fars Formation. It is composed of highly

fossiliferous limestone with yellowish-green marl in between in some

places.

IT - Upper Member (LF2)

This is represented by claystone, marl, limestone and gypsum in regular
~ sequence. On the basis of lithological and physical properties the member

is subdivided into three rock units from bottom to top as follows:-

1: Gypsum dominant unit (D): Gypsum is the dominant bed in this unit,
but the cycle is built up of alternations of well bedded claystone,

limestone and gypsum from bottom to top. The claystone beds are
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purplish-red in the lower part, and dark green in the upper part.

The limestone beds are composed of light-grey to whitish-grey,

hard, highly-weathered, fossiliferous limestone which is occasionally
marly to clayey. The gypsum beds are massive, moderately to highly

weathered and white in colour.

2: Gypsum-claystone unit (E): This unit comprises two cycles, each cycle
consisting of alternating well-bedded claystone, limestone and gypsum;

the thickness of gypsum beds and claystone horizons is approximately

the same. r
2 G)’P-‘U‘-M' chamin;ﬂ_{ Ur ot (F) N 7—1";5 Un;T Consis? Of 1-9S c:,cles uf

&/qaw]ﬁ atfernated with weil bedded Clegstouc, [fmesteone .

The Lower Fars Formation is transgressive and the nature of the basal
contact varies throughout the basin. At the margins the formation may

rest on rocks of Lower Cretaceous age and its basal beds are conglomeritic

(the Fars conglomerate).

In the centre of the basin, the sedimentation was vertically continuous,

the Fars conglomerate does not occur, and the Jeribe limestone inter-

|
digitates with the limestone of Lower Fars Formation. The upper contact
of the Lower Fars Formation in most parts of northern Iraq is with the

Upper Fars Formation (Upper Miocene) which consists of claystone, siltstone
and sandstone and is recognised in the field by the absence or decrease

of gypsum and the appearance of sandstone.



CHAPTER 4

SYSTEMATIC
DESCRIPTIONS




-21 -

Subclass: Ostracoda Latreille, 1806
Order: PODOCOPIDA G.W. Muller, 1894

Y
Suborder: PLATCOPA Sars, 1886
Family: CYTHERELLIDAE Sars, 1866

Remarks:

Cytherella, Cytherelloidea and Platella are the most common taxa among

Cytherellids, different views have arisen about the generic standing of
these three taxa. Cytherella was erected by Jones (1849)with the sub-
genus Cytherella for forms which were ovate to egg-shaped in lateral view

with a smooth surface or variable number of pits.

The species placed in the genus Cytherella showed variable ornamentation
from a smooth to slightly pitted surface and Morkhoven (1963) stated that

varying punctation of the lateral surface of Cytherella occurs regularly.

" Some workers considered Cytherella as having the two subgenera Cytherella
and Cytherelloidea e.g. Hartmann and Puri (1974) Sissingh (1972)and the
American Treatise 1961 (p.382). Morkhoven (1963)on the other hand, regardéd

Cytherella and Cytherelloidea as distinct and separate genera as do many

other workers Bate (1972) Neale (1975)and Keen(1978). This latter view is
accepted here. Cytherelloidea was erected by Alexander(1929)to include

the species sculptured with ridges, tubercles and pits.

It obviously differs from Cytherella in ornamentation and in outline the dorsal
and ventral margins are straight rather than ovate. Therefore, it is

considered as a distinct genus in this work.

Platella from the Miocene of Panama was erected by Coryell and Fields (1937 )
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as a distinct genus, but its generic status disputed. Morkhoven (1963 )}
considered Platella as synonymous with Cytherella whereas Puri and Hartmann
(1974 )considered it to be a distinct genus. Bate (1972)stated that the
species with strongly pitted shell surface belong in Platella which he
considered a valid genus but he described species with a length of 450 um

height 260 um and suggested that they might be juvenile instars. On the
other hand the type species with dimensions, length 420 um and height 200 um

may also be a juvenile.

Further study of the type species is required, and Platella could be considered

as subgenus of Cytherella or abandened.
abow éﬂv’\ﬁ\

Genus CYTHERELLA Jones 1849

Type species: Cytherina ovata Roemer, 1840

Cytherella bashigaensis Sp. NOV.

Pl. 1, figs. 1-6
Derivation of name: From Bashiqa village, which gave its name to the Bashiqa
anticline, where the species was found.

Holotype: A carapace female HU. 275 T.3
Paratypes: Six specimens HU.275 T.4. 1-6
Type Horizon: M. Miocene, Lower Fars Formation, bed No.10. Sample BA.7.
Type locality: Bashiga anticline, southern limb, 28 km NE of Mosul City,

Northern Iraq.

Material: 40 specimens.
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Diagnosis: Carapace ovate to subquadrate in lateral view, with maximum
height at the posterior end. Lateral surface with numerous pits. Posterior

end comparatively higher and more broadly rounded than the anterior.

Description: Carapace medium in size, subquadrate in side view, maximum
thickness and height at the posterior end, greatest length at mid-heightf
Dorsal margin, 1in the left valve, strongly concave anterior to the middle,
higher and gently sloping posteriorly, less high with a short sloping section
anteriorly; 1in the right valve slightly concave anterior to the middle,
higher with a slight convexity at the anterior and posterior parts of the
carapace. Ventral margin nearly straight, running smoothly into the ant-
erior and posterior ends. Anterior end regularly, narrowly rounded, with
thin a marginal rim, more distinctive in the male. Posterior end compara-

tively broadly rounded, evenly rounded in the left valve, narrower at the

middle in the right valve, higher and more inflated than the anterior end.

Lateral surface smooth with variable numbers of small rounded pits scattered

over the carapace. Right valve larger and with prominent overlap along all

the margins, so that the right valve forms the carapace outline inside view.

In dorsal view, the dorsal margin of the right valve is higher and overlaps
the left valve; maximum width towards the posterior end. Anterior end

narrowly tapered; posterior end inflated and gently rounded.

Internally, the right valve hinge consists of a simple groove; in the left
simply a dorsal flange. The inner margin is clear at the posterior end.
Muécle-scar situated dorsocentrally. Sexual dimorphism is pronounced.

Presumed males more elongate and narrower compared with the females.
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Dimensions of figured specimens:

Holotype HU.275 T.3 0 carapace pl. 1, fig. 1

L = 610 um
H = 390 um
W= 300 um

Paratype HU.275 T.4.l Jﬁ carapace pl. 1, fig. 2

L = 620 um
H = 360 um
W= 290 um

Paratype HU.275 T.4.2 0 carapace pl. 1, fig. 3
L = 610 um

H = 350 um
Paratype HU.275 T.4.3 0 right valve pl. 1, fig. 4
L = 575 um
H = 306 um
Paratype HU.275 T.4.4 4 RV pl. 1, fig. 5
L = 620 um
H = 330 um

Paratype HU.275 T.4.5 @ carapace pl. 1, fig. 6

L = 610 um
H = 340 um
W= 250 um

Affinities and Differences:

W

C. bashiqaensis sp.nov. has some similarities to C.protuberantis Lyubimova

and Guha 1960. However the Bashiqa species is more elongate and higher
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than the Indian species, where as in C.protuberantis the anterior end is
narrower. Lyubimova and Guha gave the wrong orientation to C. protuberantis

and described the left valve as larger than the right. In the right valve
the posterior end has smoothly rounded angle at mid-height in the Bashiqa

species while it is evenly rounded in the Indian species. C. Palanaensis

Khosla 1972 resembles the present species in the outline of the carapace,

but it differs in other respects. The posterior end is narrower, dorsal
and ventral margins are nearly straight, the lateral surface is ornamented
with closely spaced concentric striations and there are small pustules in
the posterior region. In dorsal view Khosla's species is wedge shaped and
a narrower posterior end. C. pulchella Ruggieri 1967 shows some similarity
to C. bashigqannsis sp. nov. but differs in being narrower and more elongate

with well rounded anterior and posterior ends, a straight dorsal margin and

a ventral margin which 1s concave in the middle.

Distribution:

This species has been found throughout the Lower Fars Formation sections of

Dohuk, Bashiga, Sheikhan and Kirkuk of Northern Iragq.

Cytherella sayybi sp. NOV.

pl. 1, figs. 7-12

Derivation of Name: In the honour of Professor A. Al-Sayyb, Geology Department,

Baghdad University.

Holotype: A female carapace HU.275 T.5
Paratypes: Five specimens HU.275 T.9. 1-5
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Type horizon: M.Miocene, L.Fars Formation, bed no. 13, sample DO0.12

Type locality: Dohuk anticline, southern limb 10 km NE Dohuk City.
Material: Twenty specimens.

Diagnosis: Sexual dimorphism pronounced. Subquadrate females are easily
distinguished from the elongate, ovate males; lateral surface smooth and a

shallow depression i1s present between the centre of the carapace and the

dorsal margin.

Description: Relatively small-sized carapace. Females with subquadrate

outline, males ovate, narrower and more elongate. Greatest height post-
eriorly, greatest length at lé of the height above the ventral margin. Dorsal
margin nearly straight, with slight median sinuation, with smoothly rounded
angles joining the anterior and posterior ends. Ventral margin straight

passing smoothly into the anterior and posterior margins.

Anterior margin broadly rounded, with faint marginal rim. In the female
the posterior end is broadly and regularly rounded, in the right valve, and
obliquely rounded with the dorsal part curving down in the left valve. In

the male the posterior end is obliquely rounded with a gentle sloping of the

upper part.

Posterior end inflated and higher than the anterior end. Lateral surface
smooth, with slight depression in the dorso-central part of the carapace.
Right valve overlaps the left all round. In internal view the valves
deepest postero-ventrally reflecting the inflation of the carapace.

Muscle scar pinnate in shape. Hinge in the left valve formed by the edge

of the dorsal margin which fits into the right valve groove.
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Sexual dimorphism is pronounced, the presumed males being more elongate
and ovate than the presumed females. In addition the posterior end is

more obliquely rounded in the males than in the females.

In dorsal view the carapace is straight and wedge-shaped with the maximum

width posteriorly.

Dimensions of figured specimens:

Holotype HU.275 T.8 Q carapace pl.l, figs. 7,9
L = 525 um

H = 320 um

Paratype HU.275 T.9.1 5‘carapace pl. 1, fig. 8
L = 540 um

H= 310 um

Paratype HU.275 T.9.2 0 carapace pl. 1, figs. 10, 12
L = 530 um

H = 330 um

Paratype HU.275 T.9.3 0 L. valve pl. fig. 11
L = 520 um

H= 300 um

Affinities and Differences

Cytherella sp. Guha 1965 from the Qligocene of western India differs from
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the present species in being smaller, and having a narrower posterior end
and convex ventral margin. Guha's species probably represents an
immature specimen. C. tawaica Singh and Tewari 1966 shows some simil-
arities to C. sayybi sp. nov. but the Indian species is narrower and more

elongate with regularly rounded anterior and posterior ends and its dorsal

and ventral margin are concave in the middle.

The present species also shows affinites with Cytherella c¢f. C. lebanonensis

Howe,1951 (Sohn 1970) from Pakistan, but the Iragqi species is more quadrate

and wider than Sohn's material. C. vulgata Ruggieri 1962 differs from

the present species in being more rounded in lateral view and higher with

overlap only along the dorsal and ventral margins.

Distribution: Bashiqa, Dohuk, Sheikhan and Kirkuk of northern Iragq.

Cytherella dohukensis sp.nov.

pl.2, figs. 1-6

Derivation of name: From the type locality.

Holotype: A female carapace. HU.275 T.io
Paratypes: Three specimens HU.275 T.10. 1-3°

Type horizon: M.Miocene, L.Fars Formation, bed no. 13, sample, DO. 12.
Type locality: Dohuk anticline, S. limb, 10 km NE of Dohuk City.

Material: 10 specimens.

Diagnosis: Carapace rounded rectangular in outline, greatest height at one

quarter of the length. Dorsal margin sloping down, obliquely truncate in

the dorso-posterior part. Lateral surface punctate, faint marginal rim
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along the anterior end.

Description: In side view rectangular, greatest length at approximately

mid-height. Anterior end broadly rounded with faint marginal rim, posterior

end narrower and obliquely rounded. Dorsal margin nearly straight in the
middle and anterior half, sloping down in the posterior half. Ventral
margin straight in the left valve, slightly sinuate at the middle gradually

curving upward to join the anterior and posterior ends in the right.

The lateral surface is covered with small punctuations which are stronger

in the males than the females. Right valve overlapping the left along

almost all the margins. Internal features not well seen. In dorsal view,

the carapace is biconvex with the greatest width in the middle; posterior end

truncate, anterior end rounded.

Sexual dimorphism is marked, the presumed females being higher and more
rectangular in shape than the narrower males. The latter are also strongly

punctate and have slightly convex dorsal margins and narrower truncate

posterior end.

Dimensions of figured specimens:

Holotype HU.Z275 T.10 o carapace pl.2. figs. 1, 4
L = 580 um
H= 300 um

Paratype HU.275 T.10.1 d carapace pl. 2, figs. 2,3,5
L = 590 um
H =290 um
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Paratype HU.275 T.10.2 Lv pl.2. fig. 6
L = 590 um
H=280 um

Affinities and Differences:

Cytherella (Cytherella) vandenboldi Sissingh 1972 from the U. Miocene of the
South Aegean has features comparable with the present species, but differs in
its reqularity and strongly pitted surface, narrower anterior and in having

the postero-dorsal margin less oblique and truncate than that in the present

species.

In addition to the above differences, the dorsal margin in Sissingh's species
is nearly straight in both males and females whilst it is slightly convex in
the male of the present species. In side view Sissingh's species is narrow

and oblong in outline; the anterior end of C. dohukensis is more broadly

rounded.

C. dohukensis sp.nov. has affinities with C. sordida Muller (1894) as figured
by Bold 1966 from the U. Miocene of N' Tchengue Formation of Gabon (W. Africa),
but the Gabon specimens are strongly punctate, with evenly rounded anterior
and posterior ends. Sissingh 1972 recorded that the species figured by Bold
1966 from Gabon possessed raised anterior and posterior margins and that

Mueller's species lacked these raised margins.

C. caelata Bold 1363 from the U. Miocene of Trinidad, shows some resemblance

to the present species. The male of Bold's species differs in its sinuate

ventral margin with 1ts slight median concavity, and it lacks the overlap
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albng the anterior margin; the female is more roundly quadrangle with

strong overlap along the dorsal margin.

Distribution: Rare specimens were found at Dohuk (Northern) Iraq, Naft Khana

(NE) Iraq.

Genus CYTHERELLOIDEA Alexander, 1929

Type species: Cythere williamsoniana Jones, 1849

Cytherelloidea flexicostata sp. nov.

pl. 2, figs. 7-12

Derivation of name: From its flexuous ridge.

- Holotype: A female carapace HU.275 T.ll

Paratypes: Five specimens HU.275T 12. 1-5

Type horizon: M. Miocene L. Fars Formation, S. limb, bed no. 41, sample SHI.22.
Type locality: Sheikh Ibrahim anticline, 45 km NW of *Mosul City.

Material: One hundred and twenty specimens

Diagnosis: A species of Cytherelloidea characterized by a sinuate ridge,

two thickened knoblike processes postero-dorsally and posteroventrally, an

extra ventral ridge commencing at the anteroventral corner of the main ridge

and a smooth to ornamented lateral surface with indistinct reticulations.

Description: Carapace rounded quadrangular in outline in lateral view, in

the right valve the height equal throughout, while in the left the maximum
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height lies posteriorly. Dorsal margin straight to slightly sinuate in
the right valve smoothly merging with the anterior and posterior ends.
Dorsal .margin in the left valve strongly concave anterior to the middle.

Ventral margin nearly straight in the left, slightly concave in the middle

in the right valve. Anterior end evenly rounded with very thin marginal

rim. Posterior end comparatively broadly rounded and higher than the

anterior end.

Surface ornamentation consists of a well-developed ridge running round the

valve on the lateral surface, at about one quarter of the height below the

dorsal margin and one quarter of the height above the ventral margin; the
ridge is straight, at‘mid-length 1t curves slightly upwards dorsally, then

curves ventrally and then finally upwards again to the point of junction

between dorsal margin and anterior end, forming a (U) shape, running close
to the anterior margin it forms a narrow loop, anteroventrally it curves up
dorsally slightly and then continues on a straight course to end posteriorly
in a thickened, knob-like structure which is joined to the similar postero-
dorsal feature by a short vertical ridge. In the posterior half of the
carapace the dorsal and the ventral parts of the ridge are parallel; in the

anterior half the two parts approach each other and form a loop-like feature

along the anterior end. Behind the anterior part of the ridge a short
vertical ridge runs ventrally but ends before it reaches the ventral part
of the ridge; dorsally it joins the sinuate part of the ridge. A faint
ventral ridge commences from the antero-ventral part of the ridge, runs
along the ventral margin and ends anterior to the posterior end at a very
distinctive depression; it is joined the ventral part of the sinuate ridge
with short vertical ridges. The rest of the surface is covered with

indistinct reticulation which is best anteriorly where the reticulae are

pentagonal in shape.
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Right valve larger than the left, overlapping all round but more promi-

nently along the dorsal and ventral margins. Internal features cannot

be differentiated, apart from the hinge, which is typical of the genus.

Dimensions of figured specimens:

Holotype HU.275 T.ll 0 carapace pl. 2, figs. 8,11

L = 620 um
H= 3060 um
W=250 um

paratype HU.275 T.12.1 d' carapace pl. 2, figs, 7,10

L =610 um
H =320 um
W= 240 um

Paratype HU.275 T.12.2 0 RV pl.2, fig. 12

L = 660 um
= 380 um
Paratype HU.275 T.12.3 RVI pl. 2, fig. 9
L = 600 um
H= 350 um

Affinities and Differences:

C. tewarii Bold 1963 from the U. Miocene of Trinidad has some similarities

to the present species, but is more rounded in outline with the dorsal and

ventral margin concave in the middle. The most obvious difference between
the two species 1s in the ornamentation, in Bold's species the dorsal and
ventral ridges are connected posteriorly by short vertical ridge with

thickened knob-like protuberances at the junction which are more strongly

developed in Bold's species than the present species. In addition the
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dorsal part of the main ridge in the present species is strongly sinuate
and forms a (U) shaped, narrow loop along the anterior margin whilst in
Bold's species it is nearly straight with a wider loop along the anterior

margin. The ventral ridge in Bold's species runs parallel to the ventral
margin, ending before it reaches the anterior ridge, starts from the

antero-ventral corner of the main ridge and ends before it reaches the
posterior ridge. In dorsal view the posterior end of Bold's species is
triangular in shape but is broadly rounded in the Iraqi species, and the

latter is also covered with distinct reticulations.

C. flexicostata sp. nov. resembles C. guhai Khosla 1972 in general outline,

_m -

but Khosla's species 1is characterised by its truncate posterior end and
ornamented with two pronounced horizontal ridges with a third, discontinuous
one, in the upper half. These two ridges are connected by a vertical

marginal ridge at each end.

C. g_q_nl__bay_g_r_l_:_sj_s_ Guha 1965 from western India is similar in outline to the

present species but differs in its smaller size, its peripheral ridge and

there is a circular depression in the middle part of the carapace.

Distribution: The species was found at Bashiqa,Dohuk, Sheikhan, Sheikh

Ibrahim, Hamrin and Kirkuk areas of Northarn Iraq.

Cytherelloidea hamrinensis sp. nov.

pl. 3; figs. 1-4

Derivation of name: From Hamrin anticline, northern Iraq, where the species

was found.
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Holotype: carapace HU.275 T.17
Paratypes: Two specimens HU.275 T.18. 1-2
Type horizon: M. Miocene, L. Fars Formation, at (326-328 m ),

Type locality: Hamrin well. 2. Northern Iraq.
Material: Twenty four specimens including juveniles.

Diagnosis: A species of Cytherelloidea characterised by a peripheral ridge

running all round the valve, a straight ventrolateral ridge which runs
forward from the posterior end and terminated before it meets the anterior

margin and a lateral surface covered with circular pits.

Description: Carapace elongate, rounded in the lateral view, with greatest
height posteriorly, greatest length at mid-height. Anterior end evenly

rounded with a faint marginal rim extending along the ventral margin, not
seen along the dorsal margin, posterior end narrower and obliquely rounded.

Dorsal margin slightly sinuate in the anterior third, ventral margin slightly

concave in the middle.

Surface ornamentation consists of a marginal ridge all around the periphery.
Dorsally it is about one quarter of the height below the dorsal margin,
ventrally it lies just above and nearly parallel to the ventral margin
starting postero-dorsally the ridge runs anteriorly and is straight on the
posterior third of the valve; it then curves down to form a very distinctive,
sinuate shape, and in the anterior third of the valve it curves up and runs

along the anterior end forming a relatively wide loop. It runs, along the
ventral margin posteriorly to join the dorsal part by means of a slightly

raised, curved posterior ridge. A straight ventro-lateral ridge starts
postero-ventrally and runs forward ending before it reaches the anterior

margin.
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A short curved postero-dorsal ridge joins the marginal ridge posteriorly.
The lateral surface strongly covered witﬁ pits which are circular to ovate

in shape. Right valve larger than the left overlapping along the dorsal

and ventral margins and slightly along the anterior and posterior ends.

In dorsal view, the carapace is sub-triangular, tapering anteriorly and with

the greatest width at the posterior end.

Sexual dimorphism is pronounced, the presumed males being more elongate and

narrower than the presumed females.

Dimensions of the figured specimens:

Holotype HU.275 T.17 carapace pl.3, figs. 1, 3, 4
L = 620 um
H= 350 um
Paratype HU.275 T.l18.1 carapace pl. 3, fig. 2
L = 630 um
H= 320 um

Affinities and Differences:

C. hamrinensis _ sp. nov. shows similarities to C. obliquecostata Bold 1963,
from the U. Miocene of Trinidad, but Bold's species differs in ornamentation
being characterised by three longitudinal ridges extending forward from the

- posterior ridge. The dorsal sinuation of the ridge in C. hamrinensis

is not seen in Bold's species, the median ridge of the Bold species is

sinuate while in the present species it is very straight. The lateral
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surface in the present species is strongly punctate, not seen in Bold's
species, and the latter is strongly concave in the middle of the ventral

margin.

C. difficila Guha 1960 differs from the present species in its small size,

the surface ornamented with one rib running parallel to margins and ends

in the smooth, non-punctate surface. The present species differs from

C. flexicostata sp. nov. in being less elongate, in the details of the

ribbing and in its strongly punctate surface.

Distribution: Sheikhan, Bashiqa, Dohuk, Hamrin and Kirkuk localities of

Northern Iraq.

Cytherelloidea crassinodosa sp. nov.

pl. 3, figs, 5-12

Derivation of name: From the two large nodes in each valve.

Holotype: A female carapace HU.275 T.19
Paratypes: Five specimens HU.275 T.20, 1-5

Type horizon: M. Miocene. L. Fars Formation, bed No..13 sample D0.12
Type locality: Dohuk anticline, S. limb, 10 km NE of Dohuk City.

Material: Thirty two specimens

Diagnosis: A strong, rectangular marginal ridge shows a very distinctive
knob-like thickening postero-ventrally and postero-dorsally, the postero-

dorsal one overreaching the dorsal margin. Sexual dimorphism is marked

and distinct reticulation covers the lateral surface.
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Description: Carapace rounded quadrangular in lateral view, the height

almost equal throughout, greatest thickness posteriorly. Dorsal margin
nearly straight in the right valve, slightly sinuated anterior to the middle
in the left valve, ventral margin straight in the left, slightly convex in
the right. Anterior evenly rounded, posterior end comparatively broadly

rounded.

The lateral surface sculptured with a thick marginal ridge running along the

entire margins. The dorsal part of the ridge curves downward and follows
the rounded anterior end, ventrally the ridge is almost straight, and ends
posteroventrally and posterodorsally in two thickened tubercles connected

by a short, vertical ridge which curves forward slightly in its middle part.

The tubercles form the thickest part of the carapace and the posterior end

is higher than the anterior.

In the male the ridge is thinner and closer to the anterior margin. The

postero-dorsal knob obscures and overreaches the postero-dorsal part of the

margin; the rest of the surface is covered pentagonal reticulation which

varies from specimen to specimen.

The hinge in the right valve consists of a groove along the dorsal margin

with a complementary flange along the dorsal margin in the left.

Sexual dimorphism is present, the presumedmales being longer and more sub-
rectangular shaped compared with the shorter, more quadrangular females in

the lateral view.

In the dorsal view, the carapace 1s wedge-shaped, parallel sided in the
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anterior half and sub-triangular in the posterior half. The greatest

width occurs at the posterior end which is angulate dorsally and ventrally

where the thickened posterior tubercles project.

The right valve is the higher and forms a distinctive ridge along the

dorsal margin.

Dimensions of figured specimens:

Holotype HU.275 T.19 Q carapace pl. 3, figs, 7, 10
L = 610 um

H= 370 um

Paratype HU.275 T.20.1 Q carapace pl.3, figs, 5,6

L = 620 um
H=3/0 um
W= 310 um

Paratype HU.275 T.20.2 g carapace pl. 3, figs, 8, 11, 12

L = 640 um
H= 365 um
W=290 um

paratype HU.275 T.20.3 & LV  pl. 3, fig. 9
L =610 um
H= 320 um

Affinities and Differences:

Cytherelloidea barkhanensis Tewari and Tondan 1960, differs from the

present species in its oblong shape, depressed and wavy dorsal margin, smaller

size, and less well developed marginal ridge.
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C. crassinodosa sp. nov. is similar in outline to C. costatruncata

Lyubimova and Mohan 1960 but it is quadrangular in outline while the Indian
species ovate. In the Iraqi species the marginal ridge and tubercles are
strongly developed whilst in the Indian species the anterior and posterior
ends are narrower. Lyubimova and Guha described the left valve as larger
than the right, and orientated the specimens wrongly since the right valve

is larger than the left. Khosla 1978 recorded C. costatruncata Lyubimova

and Mohan 1960 from the Lower Miocene of Gujarat probander districts, western

India.

C. impages Bold 1966 differs from the present species in shape, particularly

the outline of the dorsal and ventral margins 'in side view and in the lesser

development of the posterior tubercles.

Distribution:
This species was found in the Lower Fars Formation at the localities of

Bashiga, Dohuk and Kirkuk localities of Northern Iraq.

Suborder PODOCOPA Sars 1866
Superfamily BAIRDIACEA ~Sars 1888
Family BAIRDIIDAE Sars 1888

Remarks: Bairdiid species from the Lower Fars Formation, Northern Irag

show affinities with species recorded from the Tertiary of W. India. Tewari

and Tandon 1960, Khosla 1972, 1978, Sohn 1970 (Pakistan) placed the bairdiid

species in the genera Bairdoppilata, and Neonesidea. Bairdoppilata was
erected by H.W. Coryell, C.H. sample and P.H. Jennings, 1935 for species
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similar to Bairdia in outline but differing in the hinge structure. The
latter is the main diagnostic feature with a number of small denticles
(RV) and sockets (LV) at the anterior and posterior marginal angles of
the valves. In a different approach some workers have studied the

succession of bairdiid species Sohn (1961, Palaeozoic), Koll mann (1963,

Mesozoic) and Maddocks (1969 Recent), in attempts to elucidate the precise

generic status of the various members of this family.

Morkhoven (1963) considered Bairdpppilata as synonymous with Bairdia, and

that the hinge variation was acceptable within the confines of one genus.

Bolz 1969 considered that the Bairdoppilata hinge is a structure belonging
to free margin and not to the hinge proper and should not be used to separate

systematic categories above the species level. Bold 1974 considered the

variation in the hinge between Bairdia and Bairdoppilata to be due to mech-

anical rotation movement unlikely to be of diagnostic value. In considering
the lateral outline, the species placed under the genus Bairdia from the
Eocene of "India shows very few similarities and slight differences to the

present species. Meanwhile Bold 1974 has stated,"within the general

'bairdoid' shape, the outline is rather variable and obviously not a reliable

criterium on the generic level®.

Neonesidea was erected by Maddocks 1969 as a genus in her revision of some
recent bairdiids. The species placed in this genus are closely similar

to the species placed in Bairdia and Bairdoppilata. Comparing recent or

the differences between recent and fossil species, Sohn 1960 points out

that Palaeozoic Bairdia are smooth, have convex sides and never have serrated
or spinose edges, whereas most modern species of Bairdia have such edges and

many are punctate. Maddocks (1969) proposed her genus Neonesidea on the

basis of convex sides, a smooth shell and ‘denticulations only on the posterior
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end of the left valve. 1In relation to denticulation, Bate 1972 stated
"That some species exhibit denticulate margins does not appear to warrant
a generic distinction and I am not convinced that the phyletic history of
the genus would improve or made more accurate by erecting a new genus for
these post-Palaeozoic forms". The presence of denticulations shows so

much variation within a species that it is difficult to use as a differen-
tiate criteria between two genera. Thus the ideas of Bold (1974) that
Neonesidea and Bairdia are practically identical and that there is no

reason to separate them are accepted here.

Bairdoppilata is also considered as synonymous with Bairdia. Other valid

bairdiid genera are Iriebelina which has distinct ridges and Paranesidea

with strongly reticulation. Bairdiids are relatively rare in the Lower

Fars samples.

Genus BAIRDIA McCoy, 1844

Type species: Bairdia curta  McCoy, 1844

Synonyms : 7Nesidea Costa, 1849

Bairdoppilata Coryell, Sample and Jennings, 1935
Neonesidea Maddocks, 1969

Balrdia rafidainensis sp. nov.

pl. 4, figs. 1-6

Derivation of name: From rafidain the old name of Iraq.

Holotype: A carapace HU.275 T.21
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Paratypes: One carapace and one valve HU.275 T.22. 1-2 .

Type horizon: M. Miocene Lower Fars Formation, bed no. 2, sample BA.2.

Type locality: Bashiqa anticline, southern limb, 28 km, NE Mosul City.

Material: Eighteen specimens.

Diagnosis: A species of Bairdia with the following characteristics:

carapace subtrapezoidal, robust, tumid, in side view, greatest height
just anterior to the middle. Dorsal margin in the right valve nearly
straight centrally, long sloping poste}iorly. Slightly concave in the

anterior part, posterior end narrow, roundly pointed in the middle.

Description: Carapace subtrapezoidal in outline, with greatest height

anterior to the middle. Dorsal margin tripartite. In the right valve,

the central part is horizontal or slopes slightly backward, the anterior
part slightly concave and the posterior part slopes gently. In the left
valve, the dorsal margin is angled at the greatest height, the middle

part sloping slightly backward, anterior part steeply sloping forward,
posterior part curved downwards. Ventral margin concave centrally, merging
smoothly into the anterior and posterior ends. Anterior end 'boat shaped'
slightly angled in the upper part, obliquely rounded in the lower. Posterior
end narrower, slightly convex in the upper part, roundly pointed in the
middle, evenly oblique in the lower part. Left valve larger than the
right, overlapping along the dorsal margin and mid ventrally.

Lateral surface smooth to finely pitted. In dorsal view carapace biconvex

with maximum width at the middle, anterior and posteriorends narrowly pointed.

Internally, marginal area moderately broad, selvage well developed, marginal

pore-canals moderately numerous, anterior and posterior vestibules are
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present, wider anteriorly; Hinge simple as in the genus. Irregularly

shaped muscle scars occur in circular group.

Dimensions of figured specimens:
Holotype HU.275 T.21 Carapace pl. 4, figs. 1, 2

L = 990 um
H= 750 um
W =530 um

Paratype HU.275 T.22.1 Carapace pl. 4, figs, 3,4,6
L = 980 um
H= 660 um

Paratype HU.275 T.22.2 LV pl. 4, fig. 5
L = 1090 um

H= 750 um

Affinities and Differences:

The present species shows affinities with Bairdoppilata poddari Lyubimova

and Mohan 1960, but the Indian species is deltoid in outline, its ventral
margin forms a half circle with the anterior and posterior ends, and the
dorsal margin forms two symmetrical sides whereas in the present species
it consists of three distinct parts. The Iraql species is also more

elongate, and in dorsal view is narrower than the Indian species. Lyubimova

and Mohan placed their species in Bairdoppilata without describing the hinge

structure and as already noted Bairdoppilata is here considered synonymous

with Bairdia. B. rafidainensis sp. nov. has some similarities with Baird-

oppilata sp. A Khosla 1978 but differs from Khosla's species in the

horizontal or posteriorly sloping middle part of the dorsal margin.

Khosla's species is more angulate centrally, is narrower and more pointed
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posteriorly and the posteroventral margin of left valve is fringed with
6-10 denticles which are not seen in the Iraqi species. Bairdia

amygdaloides var. oblongate Bold 1946 (Brady 1866) differs from the present

species in its narrower anterior end which forms a distinct angle where it
joins the dorsal margin and its lesser height, whilst the ventral margin in

the present species 1s broadly concave compared with Bold's form.

Distribution: Bashiqa and Dohuk localities of Northern Iraq.

Bairdia sp. aff. B.rafidainensis sp. nov.

pl. 4, figs. 7 - 10

aff. Bairdia rafidainensis sp. nov.

Figured specimens: HU.275 T.23.1-3

Horizon: M. Miocene. Lower Fars Formation, bed no. 13, sample DO0.l2.

Locality: Dohuk anticline, southern limb, 10 km NE of Dohuk City.

Material: Seven specimens.

Remarks: This species differs from B. rafidainensis sp. nov. in being more
elongate, strongly angled at the greatest height, the right valve with two
asymmetrical parts to the dorsal margin, and with the posterior end strongly
concave in the upper part. Furthermore the left valve has a thick dorsal

margin over-reaching the right valve and its ventral margin is straight

whereas in B. rafidainensis sp. nov. it is concave.

Dimensions of figured specimens:

HU.275 T. 23.1 carapace pl. 4, figs, 7,8
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L = 1080 um
H= 680 um

HU.275 T.23.2 rightvalvepl. 4, fig. 10

L = 1010 um
H= 640 um
HU.275 T.23.3 carapace pl. 4, fig. 9
L = 1050 um
H= 680 um

Distribution: Rare specimens were found at Bashiga and Dohuk in Northern Iraq.

Bairdia sp. A

pl.4, figs. 11,12
pl.5, figs. 1-3

Figured specimens:  HU.275 T.24. 1-2

Horizon: M. Miocene, L. Fars Formation, bed no. 14, sample DO0.12.

Locality: Dohuk anticline, southern limb, 10 km NE of Dohuk City.

Material: Five specimens.

Description: Carapace elongate ovate, greatest height in front of the middle.

Anterior end rounded, obliquely below, slightly arched in the upper part.

Posterior margin narrowly rounded. Dorsal margin broadly arched, ventral
margin slightly convex; left valve larger than the right, overlapping it

along the dorsal and ventral margins but Inconspicuously along the anterior
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and posterior ends. In dorsal view the carapace is biconvex with narrower

pointed anterior and posterior ends.

Dimensions of figured specimens:

HU.275 T.24, 1 carapace pl. 4, figs. 11, 12
L = 840 um
H =530 um
HU.275 T.24, 2 carapace pl. 5, figs. 1-3
L = 840 um
H= 550 um

Affinities and Differences:

The present species resembles B. indica Tewari and Tandon 1960, but differs

in its broadly arched dorsal margin and more elongate and higher, convex
ventral margin. The Indian species is smaller, has different dorsal and
ventral margin outlines in side view;anjnarrowef anterior and posterior ends.
Later Khosla (1972) renamed Tewari and Tandon's species because the name was

pre-occupied by Nesidea (= Bairdia)indica (Douglas, 1931) from the Eocene of

India. The present species shows some similarity to Neonesidea sp. Khosla

1978 but the latter 1s higher, has very distinctive overlap and a sharply
pointed posterior end. Bairdia jonesi Bold 1946 is similar to the present

species but differs in its posterior end which is angled below the middle

and in its anterior end which is bluntly angled.

Distribution: Rare specimens were found in the Bashiga and Dohuk areas of

Northern Iraq.
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Bairdia elliptica sp. nov.

pl. 5 figs. 4-7

Derivation of name: From its somewhat elliptical outline.
Holotype: A carapace HU.275 T.25
Paratypes: Two carapace HU.275 T.26,1-2

Type horizon: M. Miocene L. Fars Formation, bed no. 2, sample no. BA.2.
Type locality: Bashiqa anticline, S. limb, 10 km NE of Mosul City.

Material: Four specimens.

Diagnosis: A species of Bairdia with the following characteristics; broadly,

evenly arched dorsal margin, subdeltoid in lateral view and a posterior

end which is slightly pointed at the middle.

Description:  Carapace subdeltoid in outline in lateral view, with greatest
height at the middle, carapace with moderate convexity. Dorsal margin
evenly arched sloping toward the anterior and posterior ends, ventral margin
convex upward merging with the anterior and posterior margins. Anterior
margin narrowly rounded in the middle, obliquely rounded below. Posterior

end produced sub-ventrally, slightly pointed in the middle, convex in the

upper part, curving down in the lower part.

Left valve larger than right, overlapping along the dorsal and mid-ventral
margins, but not conspicuously along the anterior and posterior margins. The
lateral surface is smooth. In dorsal view carapace biconvex with maximum

width in front of the middle. Internal features were not visible.

Dimensions of figured specimens:
Holotype HU.275 T.25  pl. 5, figs. 4,5,6
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L = 900 um
H =590 um
W =490 um

Paratype HU.275 T.26.1 carapace pl. 5, fig. 7
L = 1130 um
H= 740 um

Affinities and Differences:

W

Bairdoppilata? sp. Sohn 1970 shows some resemblance in outline but, Sohn's

species is concave posterodorsally, relatively narrower and less high; also

the dorsal margin in the present species is broadly arched. Khosla 1978

recorded a Bairdoppilata sp. from the Miocene of western India which shows

similarities to the present species but Khosla's species differs in having

a dorsal margin which is strongly arched in the middle, slopes down to the

anterior and posterior endsand is higher than that in the present species.

Khosla species is also slightly concave posterodorsally and the ventral

margin is nearly straight. Bairdia beraguaensis Singh and Tewari 1966

differs in being more elongate and strongly concave postero-dorsally.

Distribution: Rare specimens were found in the Bashiga section, Northern

Iraqg.
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Genus Paranesidea Méddocks 1969

Type-species: Paranesidea fracticorallicola Maddocks 1969

Paranesidea punctata sp.nov.
pl. 5 figs. 8-12
pl. 6 figs. 1-3

Derivation of name:  From the punctate carapace.

M

Holotype: A male carapace HU.275 T.27
Paratypes: Two carapace HU.275 T.28. 1-2

Type horizon: M. Miocene L. Fars Formation, bed no. 1, sample BA.l
Type locality: Bashiqa anticline, S. limb, 28 km NE of Mosul City.

Material: Six specimens

Diagnosis: A species of Paranesidea with a straight dorsal margin with
‘distinctive anterior and posterior cardinal angles, subrectangular outline

with greatest height at the anterior cardinal angle and fine antero-ventral

and postero-ventral denticulations.

Description: Carapace stout subrectangular in lateral view, greatest

height at the anterior cardinal angle, greatest length at one third of the

height above the ventral margin. Dorsal margin in the male straight and
joining the anterior and posterior ends with very distinctive angles; in

the female apparently slightly arched but this may be due to the deformation
in the figured specimen. Ventral margin concave in the middle, arching
upward at the ends. Anterior margin angled above mid-height, dorsal part
steeply sloping, the ventral part obliquely rounded, posterior margin pointed

to form a pronounced caudal extension; dorsal part of the posterior margin

slightly concave, veniral narrowly to obliquely rounded with marginal

denticulations.
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X210

Text fig. © Paraneéidea punctata sp.nov.
HU.275 T.27 Carapace from right, lateral

surface showing the ornamentation.
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In the anterior margin, the marginal denticulations in the male more
pronounced in the upper part, while in the female they are more pronounced
in the lower part. The surface is strongly punctate. Left valve larger

than the right, overlapping along the antero-dorsal, postero-dorsal, mid-

ventral and mid-dorsal margins but not conspicuously along the antero-and

postero-ventral margins.

The hinge is simple adont and a vestibule is present anteriorly and posteriorly.
Other internal features are not visible. Sexual dimorphism present, the
presumed males less high and narrower than the presumed females. In
dorsal view, maximum width in the middle, anterior and posteriorends with
pointed arrow-head shaped, left valve overlapping the right along the dorsal

margin, both sides are slightly convex and subparallel.

Dimensions of the figured specimens:
Holotype HU.275 T.27 d carapace pl. 5, figs. 8,11 P\. 6, Yig. 1

L = 570 um
H= 310 um

Paratype HU.275 T.28. 1 Q carapace pl. 5, figs. 9,12 pl. 6, fig. 2
L = 580 um

H =350 um

Paratype HU.275 T.28,2 '3ﬂcarapace pl. 5, fig. 10
L = 590 um
H= 300 um

Affinities and Differences:

W

paranesidea nandanaensis Khosla 1978 shows some similarities to the present
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species but is subtrapezoidal in lateral view and higher and shorter.

The present species is more elongate with a straight dorsal margin and

a more concave ventral margin.

Paranesidea punctata, shows some similarity to Triebelina boldi Key 1955

but the latter differs in having an upwardly curved ridge which runs above
the ventral margin and a shallow depression above the anterior end of this

ridge.

Triebelina reticulopunctata Benson 1959 has some similarities to the present

#

species but differs in having short caudal process and straight ventral

margin.

Distribution: This species was found at Bashiga and Dohuk localities of

W

Northern Iraqg.

Family BYTHOCYPRIDIDAE Maddocks 1969
Genus BYTHOCYPRIS Brady 1880

Type-species:  Bythocypris reniformis Brady 1880

Bythocypris pseudoreniformis sp. nov.
p]. 6 figS, 4-10; 12

Derivation of name: In reference to its similarity to B. reniformis Brady

Holotype: A female carapace HU.275 T.29
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Paratypes: Six specimens HU.276 T.30, 1-7
Type horizon: M. Miocene L. Fars Formation, bed. no. 45, sample SHI.Z25.
Type locality: Sheikh Ibrahim anticline, Northern limb, 27 km NW of Mosul

City.
Material: Twenty five specimens

Diagnosis: A large species of Bythocypris, highest centrally and with
tripartite dorsal margin slightly arched in the middle and sloping steeply
antero-dorsally and postero-dorsally; the ventral part of the anterior

margin is lower than the ventral margin.

Description: Carapace subreniform in lateral view, with greatest height
centrally and greatest length ventrally. Dorsal margin tripartite, the
middle one gently arched, the others sloping steeply anterodorsally, postero-
dorsally. Ventral margin concave centrally merging smoothly postero-
ventrally but with an angle anteroventrally. In the right valve the
anterior margin is broadly rounded with a straight ventral part; in the

left valve it is obliquely rounded and slightly angled dorsally, formihg

an oblique arc in the lateral view. Posterior end narrowly tapering; more

rounded in the right valve,'comparatively narrower in the left.

Left valve larger than the right, overlapping it along all margins except

the anterior and with very strongly overlap at the ventral margin.

Internally a large anterior vestibule and a smaller posterior vestibule

are present and the hinge is simple adont. Muscle scars as for the genus.

In dorsal view the carapace 1s lenticular with narrowly tapering pointed
extremities and maximum width at the middle. Sexual dimorphism is probably

present, the presumed males being more elongate, narrow and less in height
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than the presumed females.

Dimensions of figured specimens:

Holotype HU.275. T.29 Q carapace pl. 6, figs, 4, 5
L = 920 um
= 470 um

Paratype HU.275 T.30.l 3’ carapace pl. 6, fig. 6
. = 980 um
H= 460 um

Paratype HU.275 T.30.2 Q carapace pl. 6, figs, 7,9,10
L = 960 um

H =520 um

paratype HU.275 T.30.3 d' carapace pl. 6, figs, 8, 12
L = 970 um
H =490 um

Affinities and Differences:

This species shows similarities to B. reniformis Brady 1880 but is slightly

more acuminate posteriorly.

In B. Eggifggmig_the dorsal margin is nearly symmetrically arched, where as
it consists of three parts in the present species which also shows sexual

dimorphism, the presumed males being more elongate than the females.
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Distribution: The species was found at the Sheikh Ibrahim, Sheikhan and

Hamrin localities of Northern Iraq.

Bythocypris elegantula sp. nov.

pl. 7, figs. 1-6

Derivation of name: A .reference to its elegant and well preserved carapace.

W

Holotype: Carapace HU.2/75 T.3l

S ——— ——

Paratypes: Five specimens  HU.275 T.32, 1-5

Type horizon: M. Miocene, L. Fars Formation, bed no. 45, sample SHI.25.
Type locality: Sheikh Ibrahim anticline. 5. limb. 45 km NW of Mosul City.

Material: Forty specimens

Diagnosis: In lateral view, length more than twice the height, and greatest

height anterior to the middle; dorsal margin slightly convex in the middle.

Valves laterally flattened.

Description: Carapace elongate, reniform in side view, greatest height

anterior to the middle, greatest length ventrally. Anterior end obliquely
rounded. Dorsal margin slightly convex in the middle, gently sloping at
posterodorsal and anterodorsal margins; ventral margin concave in the

middle, convex in the posterior and anterior parts.

Lateral surface smooth to finely pitted. Left valve larger than right,

overlapping it along the dorsal and ventral margins. Carapace in dorsal

view lenticular in shape with convex sides, anterior end pointed and sub-

triangular shaped, posterior end roundly pointed, maximum width and thickness
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at the middle. Internal features as for the genus.

Dimensions of figured specimens:

Holotype HU.275 T.3l carapace pl. 7, fig. 1
L = 880 um
"H =400 um

Paratype HU.2756 T.32. 1 carapace pl. 7, fig, 2
L = 860 um
H=3/0 um

Paratype HU.275 T.32.2 carapace pl. /7, figs. 3, 4
L = 900 um

H= 350 um

Paratype HU.275 T.32.3 carapace pl. 7, figs. 5, 6
L = 920 um

H= 420 um

Affinities and Differences:

B. elongata Brady, 1880 has some similarities with the present species but
differs in other respects and is characterised by its nearly straight dorso-
median margin, steeply sloping posterodorsal margin, straight ventral margin

and narrower anterior and posterior ends. In addition the Iraqi species is

narrower and less high. B. prolata Maddocks 1969 differs in its small

size, narrower extremities, gently arched dorsal margin and lesser height.
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Distribution:

This species was found in the Sheikh Ibrahim section of the L. Fars Formation,

Northwest Iraq.

Bythocypris sp. A
pl. 6, fig. 11 pl. 7, figs. 7,8,9

Figured specimens: A carapace HU.275 T.33. 1-2

Horizon: M. Miocene. L. Fars Formation, bed no. 45, sample no. SHI.Z25.

Locality: Sheikh Ibrahim anticline. S. limb. 45 km NW of Mosul city.

Material: Two specimens

Description: In lateral view relatively short. Thinly calcified sub-
trapezoidal carapace, greatest height in the middle and nearly equal to
half the length, maximum length ventrally. Anterior end compressed,

subacute to obliquely rounded, posterior end truncate sloping gently in

the upper part, narrowly rounded ventrally.

Dorsal margin rounded convex joining the anterior and posterior ends, ventral

margin concave in the anterior part, curving upwardly posteriorly.

Lateral surface smooth to finely pitted. Left valve larger than right,
overiapping distinctly along the dorsal margin. In dorsal view strongly
compressed with subacute ends. Internally a large anterior vestibule and

smaller posterior ones are present, other internal features were not seen.
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Dimensions of the figured specimens:
Carapace HU.275 T.33.1 pl. 6, fig. 11, pl. 7, fig. 8

L = 690 um
H= 420 um

Carapace HU.275 T.33.2 pl. 7, figs. 7,9
L = 640 um

H = 360 um

Remarks: The present species differs from all described Bythocypris

species in its distinctive shape, and the outline of the anterior and posterior
ends. The figured specimens definitely represent a new species but it is

left in open nomenclature due to the rarity of specimens.

Bythocypris sp. B
pi. 7, figs. 10,11

Figured specimens: A carapace HU.275 T.34, 1-2
Horizon: M. Miocene. Lower Fars Formation, bed no. 45, sample no. SHI.25

——ﬂ-—

Locality: Sheikh Ibrahim anticline, S. limb, 45 km NW of Mosul City.
Material: Five specimens.

Description: Carapace large, 1n side view elongate to subtrapezoidal,
greatest height situated in the middle, and equal to half the length,
greatest length at 1/6 of the height above the ventral margin. Anterior

end obliquely rounded, swinging smoothly into the ventral margin, slightly
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angled dorsally, posterior end narrowly rounded. Dorsal margin strongly
arched in the middle, slightly concave antero-dorsally, curving and
sloping gently posteriorly, ventral margin nearly straight in the left
valve, slightly concave at the middle in the right valve. Carapace

smooth, left valve larger than the right, overlapping all round except

mid-anteriorly.

Dimensions of the figured specimens:

Carapace HU.275 T.34.1 pl. 7, fig. 10
L = 1040 um

H= 510 um

Carapace HU.275 T.34.2 pl. 7, fig. 1l
L = 1040 um
H= 500 um

Remarks:

m

specimens were rarely found and mostly closed carapaces in which no internal

structures could be seen. The species placed in Bythocypris on the basis

of the general shape and it is similar to previously described species of
Bythocypris such as B. chapmani Neale 19?5, which shows some similarities
to the present species but differs in its narrowly rounded posterior end,
jesser height and smaller size. The dorsal margin of the present species
is broadly arched compared with Neale's species. Bairdia? kirtharensis
Tewari and Tandon 1960 has some similarities to the Iraqi species but is

more elongate and triangular in outline. The general shape of the Indian
species is not typical of the genus Bairdia, and the generic placing is

probably wrong.
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Distribution: Rare specimens were found in the Dohuk and Sheikh Ibrahim

sections of the L. Fars Formation of north-west Iraq.

Superfamily: CYPRIDACEA Baird, 1845

Family: PONTOCYPRIDIDAE G.W. Muller, 1894
Subfamily: PONTOCYPRIDINAE G.W. Muller, 1894
Genus: PROPONTOCYPRIS Sylvester-Bradley, 1947

Type species: Pontocypris trigonella Sars, 1866

Propontocypris miocaenica sp. nov.
pl. 8 figs. 5-10

Derivation of name: From its occurrence in the Miocene.

M

Holotype: Carapace HU.275 T.35
Paratypes: Three specimens HU.275 T.36, 1-3

S g b

_ngg_gggiggg; M. Miocene. L. Fars Formation. bed no. 1, sample no. BA.l.
Type locality: Bashiqa anticline, S. limb, 28 km NE of Mosul City.

Material: Fifty specimens.

#

.212229515? A species of Propontocypris with the following characteristics:

dorsal margin broadly arched in right valve, slightly angled in left,

posterior end narrowly rounded lower than the anterior, surface smooth.

Description: Carapace elongate - oval to subtriangular in side view,

N

maximum height nearly at the middle, greatest length passes below the mid-

point. Anterior margin evenly rounded at the middle, slightly angled
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dorsally, smooth junction with the ventral margin, posterior narrower and
lower, evenly rounded ventrally. Dorsal margin broadly arched in the
right valve, slightly angled at the greatest height in the left valve,

in which the antero-dorsal margin slopes gently anteriorly and the postero-

dorsal margin posteriorly, the carapace generally tapering posteriorly.

Ventral margin nearly straight in the left valve, slightly concave in the
middle of right valve. Lateral surface smooth to finely pitted. Left
valve larger than the right, overlapping most distinctly along the dorsal

margin. Internally, inner margin and line of concrescence are separated

forming anterior and posterior vestibules which are wider anteriorly and
elongate ventrally. Hinge simple adont, the dorsal edge of the left
valve fits into a shallow groove of the right valve. Muscle scar pattern

consists of five individual subcircular scars, three anterior and two

posterior. In dorsal view the carapace is lenticular with the greatest

width at the middle and narrowly rounded ends.

Holotype Carapace HU.275 T.35 pl. 8, figs. 5,6,10
L = 980 um

H = 460 um

Paratype Carapace HU.275 T.36.l pl. 8, figs. 7,8
L = 1090 um

H= 450 um

Paratype LV HU.275 T.36.2 pl.8, fig. 9
L = 990 um

H = 520 um
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Affinities and Differences:

W

P. miocaenica sp. nov. is similar in appearance to P. solitaria Carbonnel

1969, but the latter differs in having a clear cardinal angle and in the
concavity of the antero-dorsal margin, whereas in the present species the

dorsal margin is angled at the greatest height. The form described by

Holden 1967 as Propontocypris simplex (originally described as Pontocypris

simplex by(Brady 1880) has some resemblances but has a characteristic

pointed posterior end, non-angulate margin, ventral margin concave in
anterior half, convex in posterior half, and the larger right valve over-
reaching the left valve everywhere except at the mid-dorsum where the left

valve overlaps the right. In addition the present species is less high

and more elongate.

P. miocaenica sp. nov. shows affinities with Pontocyprididae species described

_N

by Maddocks 1969 from the Indian Ocean area, but it is easily distinguished

by its general shape.

Pontocypris micans Mandelstam is fairly similar to the present species but

N

differs in its subtriangular shape, with strongly angulate mid-dorsal margin,
narrower posterior end and sinuate ventral margin whilst the Iraqi species

is more elongate.

Distribution: This species was found at Bashiqga, Dohuk and Sheikh Ibrahim

localities of Northern Iraqg.
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P. (Propontocypris) sp.aff. P. solida Ruggieri 1962
pl. 7, fig. 12, pl. 8, figs, 1,2,3,4

aff. Propontocypris solida Ruggieri, 1952, p. 33-35, pl. 8. figs. 1l-5

aff. Propontocypris solida Ruggieri in Carbonnel 1969, p.23, pl.10, figs. 5,6

Figured specimens: Two carapace HU.276 T.1-2

Horizon: M. Miocene. Lower Fars Formation, bed no. 12, sample no. DO.l1.

Locality: Dohuk anticline, S. limb. 10 km NE of Dohuk City.

\

Material: Fifteen specimens.

\

Remarks: The present specimens resemble closely Propontocypris solida

Ruggieri 1952, but the latter differs in having narrower anterior and
posterior ends and in the present specimens the mid-dorsal margin of the

left valve is slightly concave just behind the greatest height. In addition,
the Iraqi'specimens are more elongate and larger. The present species differs
from Propontocypris miocaenica sp. nov. in which the dorsal margin consists

of three indistinct parts.

Dimensions of figured specimens:
Carapace HU.276 T.l.lﬁ pl. 7, fig. 12, pl.8, fig. 1
L = 1050 um
W= 470 um
Carapace HU.276 T.1.2  pl. 8, figs. 2,3,4
L = 1020 um
H= 450 um

pistribution: This species was found in the Sheikh Ibrahim, Dohuk and Bashiga

cections of the L. Fars Formation, Northern Iraq.
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Propontocypris cuneiformis sp. nov.

pl.9 figs. 1,2,3

Derivation of name: From Cuneus L. a wedge in reference to its shape in

M

side view.

Holotype: Carapace HU.276 T.2
Paratype: Two specimens HU.276 T.3,1-2

Material: Ten specimens

Type horizon: M. Miocene, L. Fars Formation, bed no. 89, sample no. SHI.46.

Type locality: Sheikh Ibrahim anticline, S. limb, 45 km NW of Mosul City.

Diagnosis: Medium to small sized, high in front tapering behind; greatest

e —

height in front of the middle and equal to more than one third of the length.

DescriEEjon: Carapace elongate to elongate-subelliptical in side view. -
Anterior end obliquely rounded, smoothly angled at the junction with the
dorsal margin, gradually swinging in to the ventral margin, posterior end
narrowly rounded; produced ventrally. Dorsal margin broadly arched, higher
in front, sloping gently with slight curving backwards. Carapace tapering

generally posteriorly, ventral margin straight to slightly concave in front
of the middle, greatest length ventrally. Lateral surface smooth to finely

pitted. Left valve larger than right, but without conspicuous overlap.

Only complete carapaces were found, but because of their thin shells some
internal structures were visible as the specimen was drying after being

moistened with water. Inner lamella moderately wide; muscle scar pattern

consists of subcircular muscles grouped in a rosette.

In dorsal view carapace elongate with compressed anterior and posterior ends,

maximum width at the middle.
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Dimensions of figured specimen:

W—_ﬂ_—_

HU.276 T.3.1-2 carapace pl. 9, figs. 1,2,3
L =710 um

H = 320 um

Remarks:

M

This species has similarities in outline to Pontocypris mytiloides Norman
1862 but the latter differs in having a slight angle at the greatest height,

a strongly concave ventral margin, and in being less high and narrower.

Propontocypris (Schedogontocygrié) bengalensis, Maddocks 1969 resembles the

Iraqi species, but differs in the dorsal margin which slopes steeply backwards
with a narrower posterior half whilst the present species has a broadly

arched dorsal margin, and is more elongate and less high. The present

species is placed in Propontocypris rather than Pontocypris on the basis of

the general outline and the shape of the muscle scar pattern.

Distribution: The species was found in the Dohuk, Bashiqa and Sheikh Ibrahim

M

sections, Northern Iraq.

Propontocypris sp. A

pl. 8, figs. 11-12

Figured specimen: A carapace HU.276 T.4

Horizon: M. Miocene. L. Fars Formation, bed no. 12, Sample no. D0.12.

Locality: Dohuk anticline, S. limb. 10 km NE of Dohuk City.
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Material: Three specimens.
Description: In lateral view carapace elongate to subtriangular. Dorsal

margin broadly convex, lower in the posterior half, higher in front with

the greatest height anterior to the middle and equal to less than half the

length.

Ventral margin nearly straight, slightly concave at the middle of the right

valve.

Anterior end narrowly, obliquely rounded angled at the junction with the
dorsal margin, posterior end truncated with distinct angle dorsally, obliquely

rounded ventrally. Lateral surface smooth, valves semi-equal, left valve

slightly higher than the right.

Dimensions of figured specimen:

HU.276 T.4 carapace pl. 8, figs. 11, 12
L = 760 um
H = 360 um

Remarks: Rare specimens were found in Dohuk section of L. Fars Formation,

Northern Iraq. The present species differs from all the figured species in
its different posterior shape and highly arched dorsal margin. On the

basis of general outline the species agrees with characteristic features

of P. (Schedopontocypris) Maddocks 1969, and it is fairly similar to

P. (Schedopontocypris) sp. 4 Maddocks 1969 in general shape of the carapace,

but it differs in 1ts posterior margin which slopes gently ventrally but

which is narrowly rounded in Maddocks species.

Maddocks used the muscle scar pattern as the diagnostic feature in
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establishing the genus but the muscle scar pattern was not seen, and

the present species is tentatively placed in Propontocypris Sylvester-
Bradley 1947.

Propontocypris cuneiformis sp.nov. Variant A
pl. 9 figs. 4,5,6

Figured specimen: A carapace HU.276 T.5

Horizon: M. Miocene. L. Fars Formation, bed no. 1, sample no. BA.l.

locality: Bashiqa anticline, S. limb, 28 km NE of Mosul City.

Remarks: This specimen represents a variant of Propontocypris cuneiformis

sp. nov., which is more elongate, narrower and less high, the anterior and
posterior ends narrowly rounded, dorsal margin lacking the angle at the

greatest height.

The variant in dorsal view has slightly pointed anterior and posterior ends

compared with Propontocypris cuneiformis sp. nov.

Dimensions of figured specimen:

HU.276  T.9 Carapace pl. 9, figs. 4,5,6
L = 830 um
H = 340 um
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Family: PARACYPRIDIDAE Sars, 1923
Genus:  GHARDAGLAIA Hartmann, 1964
Type species: Ghardaglaia triebeli Hartmann 1964

Ghardaglaia nova sp. nov.

pl. 9, figs. 7-12, pl. 10, figs. 1,2

Derivation of name: Nova L - new.
Holotype: A male carapace HU.276 T.6.
Paratypes: Three specimens HU.276 T.7, 1-3.

Type horizon: M. Miocene, L. Fars Formation, bed no. 13, sample no. D0.12.
Type locality: Dohuk anticline, 5. limb, 10 km NE of Dohuk City.

Material: Fourteen specimens.

S ——

Diagnosis: Carapace elongate and smooth. Dorsal margin slightly convex,

#

highest at first third of the length from anterior end, sexual dimorphism

distinct.

Description: In side view carapace elongate to elongate-oblong-shaped,

maximum length below mid-point. Dorsal margin slightly convex in the

middle with sloping gently antero-dorsally, curving slightly postero-
dorsally; ventral margin straight to slightly sinuate, curving upwards in

its anterior half and merging smoothly with the posterior margin.

Anterior end obliquely rounded, posterior end truncated, lower than the
anterior end situated close to the ventral margin with narrower obliquely
rounded shape. Left valve hinge consists of a dorsal flange which fits

into an elongate shallow groove in the right valve; Marginal area broad,
anterior and posterior vestibules present of which the anterior is the wider,
marginal pore canals short and less numerous posteriorly and ventrally.

Adductor muscle scar pattern consists of five closely spaced scars, three
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scars in a horizontal row with an ovate one below and a slightly elongate

one above.

Sexual dimorphism conspicuous and distinct, the presumed males more elongate,

narrower and less high than the presumed females.

In dorsal view carapace ovate with convex sides, rounded extremities,
maximum width and thickness at the middle; sexual dimorphism very clear in

dorsal view in which the male is slightly slimmer than the female.

Dimensions of figured specimens:

Holotype HU.276 T.6 d carapace pl. 9, figs, 10,11,12
L = 980 um
H = 460 um

Paratype HU.276 T.7.l Q carapace pl. 9, figs. 7,8,9

L = 940 um
H= 470 um
Paratype HU.276 T.7.2 d L.v pl.10, fig.l
L = 945 um
H = 440 um
Paratype HU.276 T.7.3 0 RV. pl. 10, fig. 2.
L = 850 um

H = 390 um
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Affinities and Differences:

w

The general outline of the present species shows similarities to the genus

Aglaiocypris Sylvester-Bradley 1946, but it differs in the internal features

the present species having a different hinge, wider marginal zone and more

elongate marginal pore canals compared with Aglaiocypris. On the basis of
the external shape and the internal features of Ghardaglaia Hartmann 1964,
it is placed in this genus. The literature shows species only rarely
described under this genus, the nearest related species being G. ambigua
Neale 1979 but this differs in having a concave ventral margin anterior

to the middle, steeply sloping antero-dorsal margin and in being higher and

elongate subreniform shaped. Sohn 1970 tentatively recorded Aglaiocypris

sp. in which the internal structures were not determined. It must be a
species of Ghardaglaia and certainly shows affinities with the present species
but is smaller in size with narrower anterior and posterior ends, nearly

straight dorsal margin, and subequal valves.

Distribution: Specimens were found in the Sheikhan and Dohuk localities,

M

L. Fars Formation of Northern Iraq.

Chardaglaia sp. aff. G. kermani Krstic, 1979
pl. 10, figs. 3-8

aff. Ghardaglaia kermani Krstic, 1979, p.677-678, figs. 4-5.

Figured specimens: Two carapaces HU.276 T.8. 1-2

-_____-—_-———'—_—-

Horizon: M. Miocene. L. Fars Formation, at depth 3275-3289 ft.

#
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locality: Bai-Hassan, well 33, N. Iraq.

Material: Seven specimens.

Remarks: The Iraqi species'is similar to Krstic's species in its general

shape, but is noticeably different in the steeply sloping antero-dorsal
margin of the right valve, its narrower anterior end and slightly convex

dorsal margin. The Iranian species is more rectangular in shape, higher

and more swollen in dorsal view. The present species differs from G. nova

sp. nov., in its more rounded shape and in being comparatively higher.

Due to lack of information of internal features, the present species is

placed in affinity with G. kermani Krstic 1979.

Dimensions of figured specimens:

HU.276 T.8.1  carapace  pl. 10, figs. 3,7,8
L = 1015 um
H= 520 um

HU.276 T.8.2 carapace pl.10, figs. 4,5,6
L = 1000 um
H = 520 um

Distribution: This species was found in the Sheikh Ibrahim, Kirkuk, Bai-Hassan

areas of Northern Iraq.
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Genus PONTOCYPRELLA Lyubimova, 1955

Type species: Bairdia harrisiana T.R. Jones, 1849

Remarks:

In 1849 T.R. Jones described a species from the Cretaceous deposits of
England, and erroneously placed it in the genus Bairdia. According to
Mandelstam it is a cyprid genus on the basis of the muscle scars. Neale

1962 figures Jones material and noted that the muscle scar pattern consists
of three horizontally elongate scars each of them showing subdivisions.
This pattern of muscle scar suggests that the species belongs more with the

Cyprididae than with the Bairdiidae.

The external morphology of Jones species more related to cyprids than to
bairdiids, in which the carapace is reniform, elongate with unequal valves,
the anterior end rounded, bow-shaped and higher than the narrowly rounded

posterior end, with the dorsal margin curved, and the ventral margin concave.

There are different views about the family assignment of this genus. Moore
(1961) placed the genus in the family Paracyprididae; Bate (1972) followed
Moore. On the other hand Neale (1962) and Mandelstam and Schneider (1962)

placed the genus in the family Pontocyprididae.

Hartmann and Puri 1374 considered it as synonymous with Argilloecia in the

family Pontocyprididae and thus belonging in that family.

Some workers have attributed the genus to Lyubimova; others to Mandelstam.
Malz (1959) attributed it to Lyubimova 1955, Oertli (1959) to Mandelstam
1955, Howe and Laurencich (1958) to Mandelstam 1956, Chernysheva (1960) to
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Mandelstam and Schneider 1962, Bate (1972) to Lyubimova (1955),

Neale (1975)to Mandelstam 1955 in Lyubimova and Moore 1961 to Lyubimova

1955. For convenience Moore is followed in this work.

Pontocyprella kirkukensis sp. nov.
pl. 10, figs. 9-12

Derivation of name: From the type locality of Kirkuk City.
Holotype: A male carapace HU.276 T.9.

paratypes: Three specimens HU.276 T.10, 1-3.

Type horizon: M. Miocene. L. Fars Formation, at depth (650-655) m.

Type locality: Kirkuk well 208, N. Iraq.

Material: Thirteen specimens.

Diagnosis: A species of Pontocyprella Lyubimova 1955, which has gently

arched dorsal margin, which is depressed anteriorly in the smaller right

valve, posterior end rounded, terminating in a rounded point ventrally.

pescription: Medium-sized, fairly thick shell which is elongate, oblong to

subovate in side view, greatest height at the middle, greatest length
ventrally. Anterior end obliquely rounded, slightly angular at the

junction with dorsal margin, merging smoothly into the ventral margin.
Posterior end lower, pfoduced ventrally with truncated rounded shape. Dorsal

margin gently arched, curving down to end in a rounded, truncated postero-

ventral point; ventral margin nearly straight in the left valve, concave

in front of the posterior end.
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|eft valve larger than the right overlapping along the dorsal margin and
the middle of the ventral margin. Internal structures similar to that

in the genus. Carapace in dorsal view lanceolate, with maximum width

and thickness at the middle, anterior narrow, posterior end forming a sub-

triangular shape narrowly rounded at the middle.

Sexual dimorphism marked, the presumed male more elongate than the presumed

female.

Dimensions of figured specimens:

Holotype HU.276 T.9 d carapace pl.10, fig. 10.

L = 1050 um
H= 510 um
W= 450 um

Paratype HU.276 T.10.l 0 carapace pl. 10, fig. 9.

L = 985 um
H =470 um
W= 430 um

Paratype HU.276 T.10.2 of carapace pl.10, fig. ll.
L = 1020 um
H= 500 um

paratype HU.276 T.10.3 & carapace pl.10, fig. 12.
L = 980 um

H = 450 um

Affinities and Differences:

Krithe cushmani Alexander 1929 is somewhat similar to the present species in

W

outline, but differs in its subacute postero-ventral angle and lesser height.

Khosla (1978) recorded a specimen as a variety of Paracypris meridionalis
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Lyubimova and Mohan 1960, but Khosla's specimen differs in outline from

Paracypris meridionalis. On external features the specimen agrees with
Pontocyprella and in consequence shows affinities with the present species.
The latter differs in having a nearly straight ventral margin, truncated
posterior end, a lower antero-dorsal margin and in being higher than

Khosla's specimen.

Distribution: The species was found in the Bashigqa and Kirkuk localities of

Northern Iraq.

Pontocyprella sheikhanensis sp. nov.
pl- 11’ figS- 1"'8

Derivation of name: After the type locality of Sheikhan.

W

Holotype: Carapace HU.276 T.11.

Paratypes: Five specimens HU.276 T.l12, 1-5.

IZBE_DQElZQEF M. Miocene, L. Fars Formation, bed no. 20, sample no. SH.11.
Type locality: Sheikhan anticline, Northern limb, 27 km NE of Mosul City.

Material: Sixty specimens.

M

Diagnosis: Dorsal margin angled at the greatest height, steeply sloping

antero-dorsally; postero-ventral margin rounded.

Description: Carapace elongate, oblong to ovate in side view, greatest
length ventrally.

Anterior end obliquely rounded, the upper part of the anterior end forming
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a rounded corner at the antero-dorsal margin; posterior end produced

and rounded postero-ventrally.

Dorsal margin consists of three indistinct parts, angled at the greatest
height which is just in front of the centre of the carapace; the antero-

dorsal part slopes steeply to merge into the anterior end at a rounded
corner: the mid-dorsal margin is straight and slopes backwards, the postero-

dorsal margin curving downwards and is rounded postero-ventrally.

The anterior half of the carapace is higher and wider than the posterior
half. The ventral margin 1s slightly convex in the left, sinuate in the
right valve. Left valve larger than the right overlapping along the entire
margin except at the upper part of the anterior end and mid-dorsal margin.

Lateral surface smooth. Sexual dimorphism marked, the presumed males

more elongate than the presumed females.

Internally, anterior and posterior vestibules present, wider anteriorly,
narrower and elongate ventrally, marginal zone narrow, marginal pore canals
short and numerous. Muscle scars consist of three horizontally elongated

anteriorly, two posteriorly andan elongate ovate dorsal one, Hinge is similar

to that in the genus.

Diménsions of figured specimens:

Holotype HU.276 T.ll o  carapace  pl. 11, figs. 1,2,3
L = 930 um
H= 460 um

Paratype HU.276 T.l2.l 3‘ carapace pl.ll, figs. 4,5,6
L = 950 um

H = 440 um
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Paratype HU.276 T.12.2 RV pl. 11, fig. 7
L = 930 um
H =450 um
Paratype HU.276 T.12.3 LV pl.11, fig. 8
L = 1020 um
H= 500 um

Affinities and Dif ferences:

The present species is similar in lateral view to P. roundyl, Alexander 1929

but differs in being more elongate and higher. Alexender's species 1is

characterized by its narrower anterior and posterior ends, the anterior

end being connected with dorsal margin by a distinctive angle.

Neale (1975) figured a single right valve which he placed tentatively in

Pontocyprella. Neale's species shows some similarities in outline to the

present species but is higher with more rounded posterior end.

Pontocyprella? IREIS Grosdidier 1973 has some similarities but differs in

having a convex dorsal margin, an obliquely rounded narrower posterior end,

in being higher and in the strong overlap along the entire margins. The

present species is more elongate and less high.

Pontocyprella aktagensis Mandelstam 1956, which was figured without description,

differs in having narrowly rounded posterior end, being less high and in

having obliquely arched dorsal margin.
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Distribution: This species was found in the Naft Khana, Kirkuk, Hamrin,
Sheikhan, Sheikh Ibrahim, Bashiqa, Dohuk, Bai - Hassan and Tel-Hajer
localities of N. Iraq.

Pontocyprella bashigaensis sp. nov.
pl.11l, figs. 9-12, pl.12, figs. 1-2

Derivation of name: From the type locality.

Holotype: A carapace HU.276 T.13.

Paratypes: Two specimens HU.276 T.14, 1-2.

Type horizon: M. Miocene, L. Fars Formation, bed no. 1, sample no. BA.l.

Type locality: Bashiqa anticline. S. limb. 28 km NE of Mosul city.
Material: Eight specimens.

Diagnosis: A species of Pontocyprella with beak-like posterior end and

elongate smooth carapace with broadly arched dorsal margin.

Description: Carapace elongate - oval in lateral view, highest about the

middle, greatest length ventrally. Anterior end evenly rounded, posterior

end produced ventrally forming a beak posteroventrally.

Dorsal margin broadly arched, higher at the anterior part, curving down

posteriorly.

Left valve larger than the right valve, overlapping it dorsally and ventrally.

Lateral surface smooth. Sexual dimorphism seen in some specimens, where

the presumed males are more elongate and slimmer than the females.
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In dorsal view carapace elliptical with narrower anterior end and pointed

posterior end. Maximum thickness and width at the middle.

Duplicature fairly broad, elongate radial pore canals, numerous at anterior

margin. Muscle scar pattern not seen.

In the right valve the dorsal margin forms a flange which fits into a groove

along the dorsal margin of the left valve.

Dimensions of figured specimens:

Holotype HU.276 T.l13 carapace pl.11, figs. 9,12
L = 1050 um
H= 460 um

Paratype HU.276 T.l14.1 carapace pl.ll1l, figs. 10,11. pl.12, fig. !
= 1120 um

H= 420 um

Paratype HU.276 T.l14.2 LY pl.12, fig. 2.
L = 980 um
H= 440 um

Affinities and Differences:

From P. alexanderi Howe and Laurencich 1958, the new species can be
distinguished by its more acuminate, beak-like posterior end whilst Howe
and Laurencich's species is characterised by a more rounded posterior end,

subtruncate anterior end, strongly concave ventral margin in the middle.
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P. namitamboensis Bate 1968 has some similarities to the present species
but differs in having a narrowly rounded posterior end, a gently sloping

antero-dorsal margin and sub-truncate anterior end.

Distribution: The species was found in the Bashiqa, Dohuk sections of the

L. Fars Formation of Northern Iraq.

Pontocyprella sp. A
pl. 12, figs. 4,5,6

Figured specimens: HU.276 T.15, 1-2
Horizon: M. Miocene. L. Fars Formation, bed no. 75, sample no. SHI.40.

Locality: Sheikh Ibrahim anticline. S. limb. 45 km NW of Mosul City.
Material: Five specimens.

Description: Carapace elongate, subovate to oblong in side view, greatest
height anterior to the middle greatest length ventrally.

Dorsal margin broadly convex, forming a rounded angle with the anterior margin;

ventral margin nearly straight.

Anterior and obliquely rounded, posterior end lower and obliquely truncated

forming a smooth angle with the ventral margin. Left valve larger than

the right, overlapping along the entire margin except at the anterior and

posterior ends. Surface smooth.

The hinge In the left valve consists of a dorsal groove. Vestibules are
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present anteriorly and posteriorly. Other internal features are not

visible.

Dimensions of figured specimens:
HU.276 T.15.1  carapace pl.12, figs. 4,5

L = 970 um
H = 460 um
HU.276 T.15.2 LV pl.12, fig. ©
L = 930 um
H = 430 um

Remarks: In most respects this species is similar to Pontocyprella bashigaensis

sp. nov. but it differs in the posterior shape, which is obliquely truncated

and forms a rounded corner with the ventral margin. Pontocyprella sp. A

also differs in having a nearly straight ventral margin, rather than being

concave in front of the posterior end.

Pontocyprella sp. aff. P? roundyi (Alexander) in Swain 1982 differs in having
a steeply sloping antero-dorsal margin, truncated anterior end and narrower

posterior end.

Mf Rare specimens were found in the Sheikh Ibrahim section of the

L. Fars Formation, Northern Iraq.
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Superfamily: CYTHERACEA Baird, 1850
Family: CYTHERIDAE Baird, 1850
Subfamily:  CYTHERINAE Baird, 1850
Tribe: PAIJENBORCHELLINI Deroo, 1960
Genus: PAIJENBORCHELLA Kingman, 1948

Subgenus: EOPAIJENBORCHELLA Keij, 1960

Type-species: Paijenborchella iomata Triebel, 1949
S

P. (Eopaijenborchella) acuminata sp. nov.
pl. 12, figs. 3,7,8

Derivation of name: From acuminatus L. - pointed.

Holotype: A female carapace HU.276 T.l16.
Paratype: Four specimens HU.276 T.17, 1-4.

Type horizon: M. Miocene. L. Fars Formation, bed no.l0, sample no. BA.7.
Type locality: Bashiqa anticline, S. limb. 28 km NE of Mosul City.

Material: Twenty five specimens.

H

Diagnosis: Distinctively shaped carapace with long tapering posterior end

M

which is directed somewhat ventrally, concave ventral margin posteriorly,

subcentral tubercle present.

Description: Carapace elongate, greatest height at anterior cardinal angle.

Anterior end evenly rounded with distinctive marginal rim and higher than
the posterior end which is strongly tapering and has a slightly concave
postero-dorsal margin. Ventral margin straight, slightly concave postero-

ventrally. If the carapace is orientated with the ventral margin horizontal,

the greatest length will be below the ventral margin.

In dorsal view the carapace 1s elongate, widest just behind the middle,

-‘é Tk\& s mofe (dale)l to Ri}tnbbfcke\\{nm or mMav rc.Prc.fevvt

—_—
nev Subhatwas
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anterior end rounded with pronounced thickened marginal rim.

Posterior end rather blunt, anterior to the middle the left valve overlaps

the right valve along the dorsal margin.

Surface ornamentation consists of a strong marginal ridge which runs
peripherally along the anterior margin. In front of the caudal process
the carapace is inflated posteriorly and mid-ventrally with the development
of two nodes or tubercles, one above the other posteriorly,and a marked
inflated, subcentral tubercle about one third of the length from the
anterior end. The rest of the surface is covered by elongated, oval

reticules which form faint diagonal ribs on the dorsal part of the carapace.

The hinge in the left valve consists of a schizodont anterior socket, a bifid
anteromedian tooth, posteromedian elongate crenulate bar and elongate socket;
the line of concresence and inner margin coincide throughout and run parallel

to outer margin, other internal features cannot be seen.

Sexual dimorphism present, the presumed males slimmer and less high

than the presumed females.

Dimensions of figured specimens:

Holotype HU.276 T.l6 0 carapace pl. 12, fig. 8
L = 610 um
H = 230 um

Paratype HU.276 T.17.1 0 carapace pl. 12, fig. 7
L = 620 um

H = 280 um
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Paratype HU.276 T.17.2 d' carapace pl.12, fig. 3
L = 620 um
H =230 um

Affinities and Differences:

W

This species is similar to Paijenborchella prona Lyubimova and Guha 1960

but the latter differs in some respects as in its greater height, very

distinct anterior and posterior cardinal angles, medianly concave ventral

margin and elongate, posterior end sloping strongly and inclined ventrally.

The valves in the Indian species were symmetrical and without visible

overlap.

The outline of this species is similar to that of P. (Eopaijenborchella) mohani

Khosla 1972; but differs in several respects. The posterior end is more
tapering and elongated and there is a marked concavity below the posterior

cardinal angle.

The subcentral tubercle and the elongated reticulations are rather stronger

in the present species. Khosla's species in dorsal view has a narrower

anterior end, which is rounded but without minute spines in the Iraqi species.

The present species shows some similarity to P.(Paijenborchella) solitaria
Ruggieri 1962 as figured by Sissingh (1972) but differs from it in details

of outline and ornamentation.

Distribution: Bashiga, Sheikhan, Kirkuk, Hamrin, and Bai-Hassan, sections

W

of the L. Fars Formation, Northern Iraq.
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P. (Eopaijenborchella) kausalis sp. nov.
pl.12, figs. 9-12

pl. 13, figs. 1-3

Derivation of name: Kkausalis Gr - a blister in reference to the blister-like

inflation in the postero-ventral part of the carapace.

Holotype: A female carapace HU.276 T.18
Paratypes: Four specimens HU.276 T.19, 1-4.

Type horizon: M. Miocene. L. Fars Formation, bed no. 20, sample no. SH.ll.
Type locality: Sheikhan anticline, N. limb. 27 km NE of Mosul City.

Material: Seventeen specimens.
Diagnosis:  Carapace elongate to subquadrate in side view, a strong blister-

like ridge is developed posteroventrally; posterior end drawn out with well

developed long caudal process lower than the ventral margin.

Description: In lateral view carapace elongate to subquadrate, greatest

height at the anterior cardinal angle. Anterior end obliquely rounded with
distinct thick marginal rim, from which short ridges run towards the sub-

central tubercle forming deep reticulations. Posterior end lower than the

anterior, drawn out and ending in a rounded point.

Dorsal margin slightly convex with rounded anterior and posterior cardinal
angles; ventral margin straight in the middle, curving posteriorly and

smoothly merging into the anterior margin anteriorly.

Surface marked with a short ridge, blister-like postero-ventrally. There is

a variation in the development of this ridge, which in some specimens continues

along the ventral margin as a weak ridge; on other specimens it is very thick

and crescent-shaped.
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Above the short ridge at the posterodorsal corner a small rounded tubercle
is seen. A flattened, subcentral tubercle 1s present. The rest of the
surface is covered with quadrangular reticules along the anterior margin
and elongate to ovate reticules parallel to the ventral margin. These
reticules are separated by thick muri which in the dorsal half of some
specimens give impression of forming diagonal ribs. A trace of an antero-

dorsal sulcus is present in some specimens.

Left valve larger than the right, overreaching it along the entire margin
except at the postero-dorsal corner. In dorsal view the carapace is compressed,

the anterior end is pointed, maximum width is at the middle and the postero-

dorsal tubercles project laterally.

Sexual dimorphism pronounced, the presumed males more elongate, narrow and
less high than the presumed females. Most of the specimens have been found

as closed carapaces so that the internal features have not been seen.

Dimensions of figured specimens:

Holotype HU.276 T.18 ¢ carapace pl.12, figs. 10,11
L = 630 um

H = 290 um

Paratype HU.276 T.19.l 8’ carapace pl. 12, figs. 9,12
L = 620 um
H = 260 um

Paratype HU.276 T.19.2 Q carapace pl.13, figs. 1,2

L = 650 um
H = 300 um
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Paratype HU.276 T.19.3 d carapace pl.13, fig. 3
L = 660 um

H = 280 um

Affinities and Differences:

M

This species has some similarities with Paijenborchella boldi, Tewari and Tandon,

particularly in outline but differs from it in details of ornamentation.

The Indian species 1s characterised by the development of two hump-like
swellings near the posterior cardinal angle which are connected with each
other: two swellings in front of the middle near the ventral margin, and
an aloeform ridge starts_from the junction of the posterior end and the
caudal process, joining them to the anterior rim. The present species
differs in having a reticulate surface, and short longitudinal ridges
starting at the anterior marginal rim and running towards the subcentral

tubercle.

S’

P. (Eopaijenborchella) indica Khosla 1372 shows some similarity but differs

in details of ornamentation.

Mqr_l_: The species was found in the Bashiga, Sheikhan, Sheikh

Ibrahim, Kirkuk, Hamrin sections of the L. Fars Formation of Northern Iraq.
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P. (Eopaijenborchella) aff. P. royi Khosla 1978
pl.13, figs. 4-6

Figured specimen: Carapace HU.276 T.20.

Horizon: M. Miocene. L. Fars Formation. bed no. 8, sample no. DO.7.

Locality: Dohuk anticline, S. limb, 10 km NE of Dohuk City.

Material: Three specimens.

Remarks:

The Iraqi specimen agrees with P. (Eopaijenborchella) royi Khosla 1978,

but differs in lacking the development of reticulation meshes, and in
having a sinuate dorsal margin, with smooth rounded anterior and posterior

cardinal angles.

Khosla's species is less high and narrower with a relatively well-developed

pointed caudal process.  The Iraqi specimenslacks the anterior marginal

rim, ‘and is characterised by a faint antero-dorsal sulcus.

In dorsal view the Indian species is biconvex with narrower extremities

compared with the Iraql specimens.

Dimensions of the figured specimen:

HU.276  T.20 carapace  pl.l13, figs. 4,5,6
L = 750 um
H = 380 um

_|_)_i_§_'_c1~_i_p_y_tig_r_l_: Rare specimens were found at the Dohuk, Sheikh Ibrahim sections

of the L. Fars Formation of Northern Iragq.
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P. (Eopaijenborchella) sp.A
pl. 13; figs, 7,8

Figured specimen: Carapace HU.276, T.Z2l.

Horizon: M. Miocene. L. Fars Formation, bed no. 14, sample no. DO0.13.

Locality: Dohuk anticline, S. limb, 10 km NE of Dohuk City.

Material: One carapace.

Description: Carapace elongate, wedge-shaped in side view, greatest height
anteriorly. Anterior end obliquely rounded, with a thick marginal rim,

a distinctive posterior shape, concave in the upper part, a short median,

a process and the lower part forming a rounded angle with the ventral margin.

Dorsal margin straight, sloping down posteriorly., ventral mérgin nearly
straight.

In front of the posterior end the lateral surface is marked by two small
nodes one above the other; from the dorsal one faint ribs run forwards,
from the ventral one a longitudinal ridge runs parallel to the ventral
margin and terminates at the antero-ventral corner. The rest of the

surface is smooth or covered with indistinct reticulations and ribs.

An inflated subcentral tubercle is present and short ridges are developed

between this and the anterior margin.

Remarks:

W

The distinctive posterior shape distinguishes P.(Eop. ) Sp.A from the other

Paijenborchellinid genera. Only P. (Eopaijenborchella) mohani Khosla 1972

is closely similar in oqtline to the Iraqi species, but the latter differs

in posterior shape and in details of ornamentation.
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Distribution: Only one specimen was found in the Bashigqa section of L.

Fars Formation, Northern Iraq.

Dimensions of figured specimen:

Carapace HU.276 T.21 pl.13, figs. 7,8
L = 510 um
H = 220 um

P. (Eopaijenborchella) spinosa sp.nov.
pl. 13, figs. 9,10,11,12

Derivation of name: spinosus L. - Thorny in reference to the well developed

M

spines or tubercles.

Holotype: A female carapace HU.276 T.22.
Paratypes: Two specimens HU.276 T.23, 1-2.

locality: Sheikhan anticline, Northern limb, 27 km NE of Mosul City.

\

Horizon: M. Miocene, L. Fars Formation, bed no. 14, sample no. SH.S5.

\

Material: Thirteen specimens.

l

Diagnosis: A species of P. (Eopaijenborchella) characterized by the straight

dorsal margin with distinct postero-dorsal projection; left valve with
well marked hinge ear. Two knob-like spines anteriorly and posteriorly

situated above the ventral margins and separated by a shallow vertical

sulcus.

Description: Carapace subquadrate to subrhomboidal shape in lateral view.

N

Anterior margin rounded below, obliquely truncated above: posterior end
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with well developed elongate caudal process, upper posterior margin
concave. Dorsal margin straight with distinct anterior and posterior
cardinal angles particularly in the left valve, greatest length passing
just above the mid-height; ventral margin convex, curving upwards in the
posterior direction.

The lateral surface is tra .versed vertically by a shallow sulcus, starting

behind the pronounced eye tubercle and gradually dying out above the
ventral margin. On either side of this sulcus two swellings are situated
anteriorly and postero-dorsally, two or three knob-like spines are present
postero-dorsally and the rest of the surface is covered with polygonal
reticulations. There is a weak ventrolateral ridge. Left valve larger
than the right with distinct overreach at the anterior and posterior

cardinal angles.

Sexual dimorphism is pronounced, males are more elongate, narrower and lower
than the females. In dorsal view, the carapace is somewhat arrow-shaped,
the outline being broken by the vertical sulcus, the anterior end compressed

and the posterior end elongate and pointed. Only closed carapaces were

found, and so the internal features are unknown.

Dimensions of figured specimens:
Holotype HU.276 T.22 ¢ carapace  pl. 13, figs, 10,12

L = 490 um
H = 255 um

Paratype HU.276 T.23.l 6’h carapace pl.13, figs. 11,9
L = 530 um

H = 245 um
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Remarks and Comparisons:
P. (Eopaijenborchella) moulina Sissingh 1972 as figured by N. Doruk 1973,

is closely similar in outline to P. (Eopaijenborchella) spinosa Ssp.nov.

but differs in other respects such as the dorsal margin which is somewhat

inclined posteriorly, the lateral surface marked with a distinctive median
carina and two ventrolateral ridges, the lower of which is well developed
and may be blade-like ending in a short but sharp posterior spine, and the

reticulate surface with polygonal fossae and punctate reticulum.

The above characters were not seen in the present species, the Iragqi species
being distinguished by its two knob-like spines on either side of the vertical
sulcus and the more elongate and round ended caudal process. Comparison

with Neomonoceratina kutchensis Guha 1961 showed that the Indian species is

smaller in size with a shorter caudal process and a dorsal margin sloping

slightly posteriorly.

In addition there are no antero- and postero-dorsal projections and the

reticules more developed in the present species.

The Iraqi species has been referred to P. (Eopaijenborchella) but it may be

possible to set up a new subgenus on the basis of the two knob-like spines,

postero-dorsal projection and the left valve with its well marked hinge-ear.

Unfortunately only a few specimens were obtained and no single valves were
found so that it 1s not possible to ascertain the internal features of the

shell.

Distribution:  This species was found at the Sheikh Ibrahim, Sheikhan,

W

Kirkuk, and Naft Khana localities of Northern Iraq.
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P. (Eopaijenborchella) sp B.
pl.14, figs. 1,2

/

Figured specimen: Carapace HU.276 T.24

Horizon: M. Miocene. L. Fars Formation, at depth (314 - 315) m.

Llocality: Hamrin well-2, N. Iraq.

\

Material: One carapace.

\

Description: Carapace small, subrhomboidal in side view, inflated ventrally

and postero-dorsally, the ventral inflation caused by a ring-like ridge
which curves upwards in the middle of the posterior part of the shell

terminates in a thick, short spine.

Anterior end broadly rounded, below and obliquely truncated above; posterior

end narrowly rounded, produced subdorsally, both with flange-like marginal

rims. |

Dorsal margin sinuous with prominent anterior and posterior cardinal angles;

ventral margin short, straight forming the widest part of the shell.

Lateral surface transversed by a deep vertical sulcus originating behind the
anterior cardinal angle, with vertical dorsal part and oblique ventral part,
bounded ventrally by the ventrolateral ridge. The trace of an antero-
dorsal ridge is present parallel to the anterior margin. The rest of the
curface is covered by small quadrangular to oval reticules which form
conspicuous muri particularly in the postero-dorsal area. Eye tubercle
present; left valve slightly larger than the right, overreaching it con-

spicuously along the postero-dorsal margin. One carapace was found, and

so no internal features could be seen.



Dimensions of figured specimen:
HU.276 T.24 carapace pl. 14, figs. 1,2

L = 370 um
H= 275 um

Remarks: The vertical sulcus, and the ornamentation place the present

species in the Tribe Paijenborchellini Deroo, 1969, but the presence of

a thick, ring-like, ventro-lateral ridge and the posterior shape make the
present species easily distinguishable from other paijenborchellinid genera.
Unfortunately only one carapace was found and if more material becomes
available it may be useful to recognise this as a new genus or subgenus

of paijenborchellini.

Genus Sulcostocythere Benson and Maddocks 1964

Type species: Sulcostocythere kny§%ensis Benson and Maddocks, 1964

Sulcostocythere reticulata sp. nov.

pl.14, figs, 3-8

Derivation of name: Reticulatus L. netted or net-like in reference to the

surface ornamentation.
Holotype: A female carapace HU.Z276 T.25.
Paratypes: Six specimens HU.276 T.26, 1-6.

IZEE_EQEiZQEF M. Miocene, L. Fars Formation, bed no. 45, sample.SHI.25.
Type locality: Sheikh Ibrahim anticline, S. limb, 45 km NW of Mosul City.
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Text fig. 7 Sulcostocythere reticulata sp.nov.
HU.276 T.25 Carapace from right lateral surface

showing the longitudinal and diagonal ridges.
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Material: Sixty specimens.
Diagnosis: A species of Sulcostocythere Benson and Maddocks 1964, with
dorsal margin sloping posteriorly. Prominent anterior and posterior

cardinal angles and a thick anterior rim which is compressed ventrally.

Description: Carapace subrectangular to subrhomboidal in lateral view,
greatest height at the anterior cardinal angle, greatest length at one-third

of the height above the ventral margin.

Dorsal margin straight, sloping steeply towards the posterior end; ventral
margin flattened, sinuate, slightly concave at the antero-ventral corner,

curving upwards posteriorly. Anterior end broadly and obliquely rounded
below, compressed, directed ventrally; antero-dorsally truncate, steeply

sloping and forming a thick rim. Ornamentation of longitudinal and diagonal
ridges. Antero-dorsal ridge from the dorsal end of the sulcus passes through
the ocular area and diverges to run parallel to the anterior end and join

the median ridge at an acute angle.

Postero-dorsal ridge commences behind the sulcus at about one-third of the

height below the dorsal margin, curves upwards over the postero-dorsal margin

rising higher to obsucre the postero-dorsal margin in some specimens, and

ends behind the posterior cardinal angle. A median ridge starts at the
ventral end of the antero-dorsal margin, with a straight anterior part, arches
in the posterior part of the valve to run parallel to the posterodorsal ridge
and then curves down to a hook-shaped termination anterior to the posterior

margin.

The ventrolateral ridge, parallel to the ventral margin is slightly alate

posteriorly and joins the ventral rib anteriorly.



-99-

The ventral rib originates from the anterior end of the median ridge,
curves down parallel to the anterior margin and then runs down parallel

to the ventral margin ending at the postero-ventral corner.

The lateral surface has a vertical sulcus, originating behind the ocular

area, which is wider dorsally and dies out above the ventrolateral ridge.
The rest of the surface is covered with pentagonal reticulations, small

knob-1ike nodes and undulate ribs are present in the posterior area, the

dorsal part of the vertical sulcus and the upper part of the anterior area.

A rounded eye tubercle is present. Left valve larger than the right,

dorsally overreaching it, especially at the posterior cardinal angle.

Carapace in dorsal view, ovate, compressed with tapering anterior end and
narrowly rounded posterior end; maximum width at the middle, ridges prominent.

Sexual dimorphism is pronounced, the presumed males more elongate than the

presumed females.

Internal features as for the genus.

Dimensions of figured specimens:

Holotype HU.276 T.25 o carapace  pl.l4, figs, 4-6

L = 565 um
H= 315 um
W= 2060 um

Paratype HU.276 T.26.l Q carapace pl. 14, fig. 7
L = 560 um
H = 320 um
W= 270 um
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Paratype HU.276 T.26.2 g carapace pl.14, fig. 8

L = 650 um
H= 320 um
W =290 um

Paratype HU.276 T.26.3 g carapace pl.14, fig. 3

L = 630 um
H = 330 um
W= 310 um

Affinities and Differences:

The species S. knysnaesis Benson and Maddocks 1964, is fairly similar in
outline, but differs in details of ornamentation. The new species is
characterised by its reticulate intermediate area, the absence of a posterior
vertical ridge, the postero-dorsal ridge unconnected with the median ridge,

and the anterodorsal ridge thin and weakly developed.

In dorsal view the outline of the present species is interrupted by the
vertical sulcus and has a rounded posterior end, whilst the African species

has convex sides, and a subtriangular posterior end.

In ventral view the outline of the present species is interrupted by the
vertical sulcus, whilst the African species is sagittal-shaped

the ventrolateral ridge forming a subdued wing, whilst the Iraqi species is

elliptical-shaped with a broadly rounded posterior end.

Distribution: This species was found at the Sheikh Ibrahim, Dohuk, Kirkuk and

Hamrin localities of Northern Iraq.
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Sulcostocythere dimorphica sp. nov.
pl.14, figs. 9-12

pl.15, figs. 1,2

Derivation of name: In reference to the strong dimorphism evident in this spepies
Holotype: A male carapace HU.276 T.27.
Paratypes: Two specimens HU.276 T.28, 1-2.

Type horizon: L. Fars Formation, M. Miocene, at depth (220-255m),

Type locality: Kirkuk well 208, N. Iraq.

Material: Fourteen specimens.

Diagnosis: Sexual dimorphism strongly pronounced. Posterior end drawn-out

and tending to produce a caudal process ventrally. Carapace outline with

flange-like marginal area.

Description: Carapace elongate to elongate-subrectangular-subovoid in

male, subtrapezoidal in the female, greatest height at the anterior cardinal
angle, greatest length at one-third of the height above the ventral margin.
Anterior margin obliquely rounded below, truncate above, posterior end

truncate, steeply sloping in the upper part, drawn-out, obliquely rounded

and tending to produce a caudal pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>