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Abstract
The bivalvia shell have been systematically described from Fatha Formation in the Shaglawa area at the
northern limb of Safen anticline that extended about 50 Km, parallel to the Zagros series which generally
trending northwest-southeast direction.
More than 20 Sample were collected from the carbonate unit and seven species belonging to six genera and six
families were characteristic in the current study representing by: Nuculana minima, Ostera bellovacina,
Ostera semiplana, Mytilus edulis, Glycymeris obovata, Parastarte sp. and Pecten sp.
This species are indicating that the carbonate beds in the studied section of Fat'ha formation were deposited in
the shallow marine between sub to inter tidal environment, under low salinity.
Key words: Bivalvia, Fat'ha Formation, Middle Miocene, Shaglawa area and safen anticline.
Introduction
The study area is located in the northern limb of

Bekhme, Shiranish, Kolosh, Khurmala, Gercus,

Safen anticline near the Merawa village at Shaglawa
area, about 45 km NE of Erbil city between (44°
and 44° 40") longitude and (36° 15’ and 36° 45"
latitude, within the high folded zone of the unstable
shelf according to [1], (Fig. 1)

Avanah, Pila Spi, Fat'ha and Injana

The aim of the current study is to identify and
describe systematically bivalvia shells from Fatha
Formation, (Fig. 2) as well as tracking the

environmental envelopes for the studied taxa is

carried out in order to simulate paleo- environmental
conditions

Ten formations besides recent deposits, expose in the
anticline, extending from Lower Cretaceous (Albian)
to Upper Miocene. These formations are: Qamchugga,

in  which the formation deposited.
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Figure (1): Location map (modified from State company of Geological
Survey and Mining)
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Fig (2): Lithological section of
Fat'ha Formation, Safen anticline
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Systematic description

The species were identified and described in the
current study relied on diagnosis of [2], [Cox, et al.,
1969, Cited by 3], [4], [5] and [6] and this study was
based on [7] for classification of the specimens.

Seven species belonging to six genera and six
families were illustrated and described by using
their external and internal shell features and measured
shell parameters (shell height and length) see sketch
diagram (Fig. 3).

The Synonyms references which is not mentioned in
the references list were cited by [8] and [9].
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Figure (3): sketch diagram showing the
measured bivalvia shell parameters; height
and length means ( H and L) respectively

Depositary

All the specimens which studied were deposited in
the Sallahaddin University, Department of Geology,
lab. number (6), under the specimens numbers (Sh.1
—Sh.12).

Class: BIVALVIA Linne’, 1785
Subclass: PROTOBRANCHIA Pelseneer, 1889
Order: NUCULOIDA Dall, 1889
Super family: NUCULANACEA H. Adams & A.
Adams, 1858
Family: NUCULANIDAE Meek, 1864
Genus: Nuculana Link, 1807
Type species: Arca rostrata Chemnitz,1774 OD
Nuculana minima Sowerby 1812
(Plate 1, Fig. A)

1812 Nuculana minima Sowerby P. 97.

Dimensions:

Specimen _
numbers (n) | elght | length
1 1.6 22
2 1.7 25
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Description
large sized shell, averaging about 71% as height as
length (H= 1.7 cm, L= 2.4cm, n= 2 ), Sub trigonally
ovoid with anterior, in equilateral to equivalent
conjugated valves. Anterio-dorsal margin is longer
and more pointed than the posterior-dorsal margin,
ventral margin smoothly convex, umbo opisthogyral.
The external shell surface is well ornamented by
about 7 to 9 concentric growth lines. Lunule straight
to slightly concave downwards. Ligament obscure
beneath the umbo.
Remarks
The present species show some similarities to
Nuculana amygdaloides Sowerby, 1827 Cited by [5]
but the latter is more elongated in anterior- dorsally
direction and the posterior margin is more convex and
semi pointed than the current species.
Subclass: PTERIOMORPHIA Beurlen, 1944
Order: PTERIOIDA Newell, 1965
Sub order: OSTREINA Ferussac, 1822
Super family: OSTREACEA Ferussac, 1822
Family: OSTREIDAE Linne’, 1785
Genus: Ostrea Linne’, 1785
Type species: Ostrea trigonalis Conrad 1854
Ostera bellovacina Lamarck 1811
(Plate 1, Fig. B)
1811 Ostera sulcata Lamarck P. 206, PL. XXV,
Fig. 4.
1904 Ostrea bellovacina Lamarck- Kittl, P. 58,
PL. XV. Fig. 13.
1999 Ostrea bellovacina Lamarck -lucy,P.33.
Dimensions:

nﬁﬁfgérrnse(nn) height length
1 1.8 14
2 2.0 1.5
Description

Medium sized shell, averaging about 79% as height
as length (H=1.9 cm, L= 1.5 cm, n=2), Shell outline
oval to sub triangular, and elongated ventrally. In
equilateral valve. Dorsal margin triangular, anterior
and posterior margins are sub parallel and converging
ventrally. Beak erect and pointed dorsally. Shell
ornamented by 4 to 5 distanced laminated growth
lines concentrated at the ventrio- lateral shell
margins. Cardinal area obviously triangular with no
hinge teeth, adductor scar monomyarian.
Remarks
This species is more likely similar to the Ostrea
velata Wood, 1815 Cited by [4] but the latter differs
by having numerous growth lines and the beck is
inclined to the anterior margin. While the beck in the
studied species is erect and pointed dorsally.
Ostera semiplana Sowerby, 1825
(Plate 1, Fig. C)
1825 Ostera semiplana Sowerby, P. 144, PL. 489,
Fig. 3.
1869 Ostrea semiplana Sowerby - Conrad: 74, pl.
25.1
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1898 Ostrea semiplana Sowerby - Muller: 8, pl.1:1-

4,pl.3:3
Dimensions:
nifnegérrr;e?n) height length
1 2.0 1.1
2 2.1 1.3
Description

Medium sized shell, averaging about 57% as length
as height (H= 2.1 cm, L= 1.2 cm, n= 2).Rhomboidal
shape, elongated along the dorsal-ventral axis. In
equilateral valve. Dorsal margin strongly curved.
Beak slender, projecting towards the anterior side.
Posterior margin convex, anterior margin straight to
slightly concave. Both margins converging towards
the semi-circular ventral margin. Shell are
ornamented by few crenulated growth lines, in
addition to the calcium carbonate material added
during the growth giving some thicking to the
external of valve.
Remarks
The shell shape and beak of this species is more
gauntly than the Ostrea tenera (Sowerby, 1823).
Cited by [4] .
Sub order: PTERINA Newell, 1965

Super family: PECTINACEA Rafinesque, 1815

Family: PECTINIDAE Rafinesque, 1815

Subfamilia:PECTININAE Rafinesque, 1815

Genus: Pecten Miller, 1776
Type species:Ostrea maxima Linne’ 1758,SD
Pecten sp. (Plate 1, Fig. D)

Description

Medium sized shell, about 94 % as length as height
(H= 1.6 cm, L= 15 cm, n=1). Circular to sub
triangular in shell out line. Dorsal margin
triangular. Umbo prosogyral. lateral shell margins are
in equilateral and sub parallel, curved toward the
ventral margin, to give the circular outline to the shell
lateral. Shell surface are well ornamented by
numerous radial ribs, radiating from the umbonal area
towards the ventro— lateral crenulated shell margin. A
rib index is 2-3 ribs per mm counted on 2/3 of the
shell height. Monomyrian adductor muscle scar.
Remarks

The present species is more likely similar to the
Pecten duplicatus Sowerby, 1822 Cited by [4]. but
the latter is having a numerous faint concentric
growth line crossing with the ribs while the studied
species having a radial ribs only.

Order: MYTILOIDA F'erussac, 1822
Super family:MYTILACEA Rafinesque, 1815
Family: MYTILIDAE Rafinesque, 1815
Subfamily MYTILINAE Rafinesque, 1815
Genus Mytilus Linne’, 1758
Type species:Mytilus edulis Linne’ 1758, SD
Mytilus edulis Linne’ 1758
(Plate 1 , Fig. E)

1758 Mytilus edulis Linne’, P. 123.
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http://en.wikipedia.org/wiki/Subfamily
http://en.wikipedia.org/w/index.php?title=Pectininae&action=edit&redlink=1
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Description
Small sized shell, about 69% as length as height
(H=1.6 cm, L= 1.1 cm, n= 1). Sub triangular to
wedge in shell outline. In equilateral to semi
equivalent valves. Dorsal margin triangular, umbo
prosogyral, anterior margin smoothly, posterior
margin strongly convex ventrally, both margins
converging towards the ventral side. Shell surface
ornamented by numerous faint concentric fila.
Ligament external and slightly curved posteriorly
towards the umbo, no hinge teeth.
Remarks
It differs from Mytilus galloprovincialis Lamarck,
1819 Cited by [6] in having a faint growth lines and
the beck is more inclined than the above mentioned
species.

Order: ARCOIDA Stoliczka, 1871

Super family: LIMOPSACEA Dall, 1895
Family: GLYCYMERIDIDAE Newton, 1922

Subfamily: GLYCYMERIDINAE Newton, 1922

Genus: Glycymeris Da Costa, 1778

Type species: Glycymeris concave Marshall,
1917 OD
Glycymeris obovata (Lamarck, 1819)
(Plate 1, Fig. F)

1819 Arca obovata Lamarck, p. 12, P1.6, Fig. 113.
1975 Glycymeris obovata (Lamark)-Thomas, P. I.

Fig. 8.
2004 Glycymeris obovata (Lamark)-Bosselaers et al.
P. 31
Dimensions:
Specimen .
numbers (n) height length
1 2.0 2.1
2 2.0 2.2
3 2.2 2.4
Description

The studied species show resemblance to species
Parastarte triquetra Conrad, 1846. Cited

by [5] in shell shape, but the first one is more swollen
shell and having a coarse growth lines than the
species Parastarte triquetra which having faint
growth lines.

Discussion and Conclusion

This study involve identified and described seven
species belonging to the six genera and six families
these are: Nuculana minima, Ostera bellovacina,
Ostera semiplana, Mytilus edulis, Glycymeris
obovata, Parastarte sp. and Pecten sp.

Y¥A
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Medium sized shell, averaging about 95% as height
as length (H= 2.1 cm, L= 2.2 cm, n= 3 ). Sub
quadrate to semi-circular in shell outline, in flatten
with equivalent conjugated valves. Dorsal margin sub
triangular, umbo prosogyral, lateral margins in
equilateral, sub parallel, converging toward the
circular ventral side. External shell surface are well
ornamented by numerous concentric growth lines
particular  concentrated underneath the umbo.
Ligament external. Teeth generally taxodont
Remarks

This species is resemble to the species Glycymeris
deleta (Solander, 1766) Cited by [6] in shell outline
but the latter is characterized by having numerous
radial ribs crossing with the growth lines, while the
present species having a growth lines only.

Subclass: HETERODONTA Neumayr, 1884
Order: VENEROIDA Adam &Adam, 1856
Super family: VENERACEA Rafinesque, 1815
Family: VENERIDAE Rafinesque, 1815
Subfamily: GEMMINAE Dall, 1902
Genus: Parastarte Conrad, 1862
Type species: Astarte triquetra Conrad, 1846 OD
Parastarte sp.

(Plate 1, Fig. G)

Description

Large sized shell, about 85% as length as height (H=
2.7 cm, L= 2.3 cm, n= 1). Globose triangular shell
shape, plump, equilateral to semi equivalent
conjugated valves. Dorsal margin triangular,
prominent beak turned inwards and slightly forwards.
Lateral margins straight to slightly curved converging
ventrally. Ornamentation shows numerous concentric
growth lines. Lunule wide and deeper than the
shallow elongated escutcheon. Teeth generally
heterodont.

Remarks:

Furthermore, the identified taxa; Nuculana minima,
Mytilus edulis, Glycymeris obovata, Parastarte sp.
and Pecten sp. were more likely inhabitants inter to
sub tidal environment condition of the shallow
marine environment, probably lived under depth
ranging between 20 — 90m [12, 13 and 14].

As well as the oyster shell indicate to the brackish
water environment under salinity up to 23% [15]. The
presence of oysters associated with the above
mentioned species, in the studied carbonate bed of
Fat'ha formation, is most probably pointed to shallow
marine, between the sub to inter tidal environment,
under low salinity.


http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=80384
http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=566878
http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=81439

Tikrit Journal of Pure Science 16 (4) 2011

References

1-

2-

Jassim, S. Z. and Goff, J. C., 2006; Geology of
Iraq, Heritage oil corporation and ministry of
Foreign Affairs of the Czech Republic, 341p.

Moore, R. C., Lalicher, C. G., and Fischer, A.
G., 1952; Invertebrate fossils. McGRAW Hill
book Co.INC,766 p.

Moore, R. C. (ed ),1969; Treatis on invertebrate
paleontology, Mollusca (6), No. 1-3
,Bivalvia, Kansas J. Geol. Soc. Amer, 951p.

Ball, H. W., 1971; British Cenozoic fossils,
British museum (Natural History), 132p.

Nield,E.W. and Tucker, V. C. T., 1985;
Palaeontology, An Introduction, pergamon
press, UK.178 p.

Murray, J. W., 1985; Atlas of invertebrate
Macrofossils, Longman group Limited, UK.,
244p.

Coan, E. V., Valentich S. P. and Bernard F. R.,
2000; Bivalvia Seashells of western North
America: Marine Bivalvia Mollusks from
Arctic Alaska to Baja California  Santa
Barbara Museum of Natural History
Monographs 2.

Giacobbe, S. and Rinelli, P., 2002; Mollusca:
Bivalvia death assemblages in Augusta
harbour, Mediterranean sea. University di
Messina, Messina, Italy. 263P.

Bosselaers, M., Herman, J., Hoedemakers, K.,
Lambert, O., Marquet, R. and Wouters, K.,
2004; Geology and Palaeontology of a
temporary exposure of the Late Miocene

11- Thomas, R. D. K. 1975;

ISSN: 1813 - 1662

Deurne Sand Member in Antwerpen (N.
Belgium).Geologica Belgical(1-2):pp.27—- 39.

10- Lucy, G., 1999; Essex Rock: A Look Beneath

the Essex Landscape, Essex Rock and
Mineral Society; 128pp.

Functional
morphology, ecology and evolutionary
conservatism in  the  Glycymerididae
(Bivalvia). Journal of Paleontology, 18: 217-
254,

12- Ansell, A. D., Parulekar, A. H. and Allen, J. A.,

1978; On the Rate of Growth of Nuculana
minima (BIVALVIA; NUCULANIDAE). J.
Moll. Stud., (44) pp. 71-82.

13- Rage, A. L., Moussa, A. B., Piquet, J. P. and

Martin, J. S., 1999; The bivalvia (Mollusca)
from the upper Miocene of the Sais basin
(Southern  rifian  corridor,  Morocco).
Palaeobiogeography and Palaececology. Rev.
Soc. Geol. Espana, 12(1). pp. 23 — 39.

14- Gyda, C., 2005; Effects of environmental

condition on culturing scallop spat (pectin
maximus). Dept. of Biology, Univ. of Bergen,
Bergen, Norway, 58P.

15- Campell, K. A., and Nesbitt, E. A., 2000; High-

resolution architecture and paleoecology of
an active margin, storm-flood influenced
Esyuary, Quinault Formation (Paleocene),
Washington, Soc. For Sed. Geo. PALAIQOS,
V. 15, PP. 533-579.

Yvs



Tikrit Journal of Pure Science 16 (4) 2011 ISSN: 1813 - 1662

PLATE 1

- Fig. A: Nuculana minima Sowerby 1812, X=1.5

- Fig. B: Ostera bellovacina Lamarck 1811, X=1.1
- Fig. C: Ostera semiplana Sowerby, 1825, X=2.3

- Fig. D: Pecten sp., X=1.1

- Fig. E: Mytilus edulis Linne’ 1758, X=2.5

- Fig. F: Glycymeris obovata (Lamarck, 1819), X=1.2
- Fig. G: Parastarte sp. , X=1.2

PLATE 1
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