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Abstract:

In order to study the Qom Formation, the ostracodes of members c1 to c4 and e of this formation were studied in the south Shurab
section. The studied strata in this section have a significant abundance and diversity of ostracods. Changes in the abundance and
diversity of species in the ostracodes of the studied members show that Member c2 was deposited in a shallower environment
compared to the middle and upper part and the base of Member c3. The high abundance of psychrophilic species at the base of
Member c4 and the presence of thermophilic forms at the top of Member c4 indicate that the basin was deeper at the time of
deposition of the base Member c4 sediments than at its top. Also, the visible changes in the ostracods collection in marly Member e
indicate frequent fluctuations in the depth of the environment during the deposition of this member in the studied area. In general, it
can be inferred that the environment of members c1 to ¢4 and e of the Qom Formation was a warm with moderate salinity sea water.
In the biostratigraphic studies, 42 species belonging to 36 genera of ostracoda and four biozones have been identified. Based on the
biostratigraphic studies, the Chattian age was determined for the sediments of the top of Member b and c1, the Aquitanian for the
sediments of members c2 to c4, and the Burdigalian for the sediments of Member e of the Qom Formation in the Shurab section was

determined.
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Introduction

The Qom Formation is a significant geological unit due to its
hydrocarbon resources, making it a focus of geological
studies. This formation in its extensive area in central Iran,
within the Sanandaj-Sirjan and Urumieh-Dokhtar zones
exhibits remarkable changes both laterally and vertically,
making it a subject of geological interest both in terms of
surface outcrops and subsurface sections.

Diverse fossil contents and significant facies changes have

prompted stratigraphic researchers to investigate the Qom
Formation based on its available fossil contents, in order to
understand more about this formation, and also solve existing
problems and ambiguities , and complete its study chain. In
this regard, one of the fossil groups with significant diversity
and abundance in the Qom Formation is the ostracods, which
has received less attention and few studies have been
conducted on it.

The significance of studying the Qom Formation from
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one side and the importance of ostracodes as a useful tool in
paleontological studies, particularly for determining the age
of different parts of the Qom Formation and identifying its
palaeoenvironment, on the other hand, has led this research to
deal with biostratigraphic and palaeoecological studies of
members ¢l to ¢4 and e of the Qom Formation in the south
Shurab section, located southeast of Qom based on ostracod
findings in the area.

Material & Methods
In this study, research was conducted in two phases:
fieldwork and laboratory work (sample preparation and
ostracod identification using a stereomicroscope). A total of
255 samples were collected and examined from members c1
to c4 and e of the Shurab section. Sample preparation by
washing method included the use of 35, 70, 80, and 120 mesh
sieves. Separation of ostracods from the sediments was
performed using a stereomicroscope, which led to the
identification of 2685 ostracodes, including 42 species
belonging to 36 genera from 12 families and two suborders.
After identifying the ostracodes, their range chart was
drawn, and then, - the ages of members c1 to c4 and e of the
Qom Formation in the Shurab section were determined along
with their biostratigraphic zones.. In the palaeoecology study,
counting and statistical analysis of ostracod species was done
so that the number of species present in each sample was
identified separately and the percentage of abundance of each
species in relation to the total identified ostracodes was
calculated. Finally, the palaeoenvironment of the studied
members of the Qom Formation in the south of the Shurab
section was predicted based on ostracodes.

Discussion of Results & Conclusions
The Qom Formation with a thickness of 544 meters is
outcropped in the Shurab stratigraphic section located in the
southeast of Qom. In this section, members c1, c2, ¢3, c4, and
e respectively with thicknesses of 30, 113.5, 13 and 19
meters, and Member e with a thickness of 49.8 meters were
subjected to biostratigraphic and palaeoecological studies.
Based on the identification of 2685 ostracodes obtained from
255 samples from the mentioned members, while recognizing
42 species belonging to 36 genera from two suborders in the
Podocopida order, the following 4 biozones are identified and
introduced.

assemblage zone
Cytherella vulgate

assemblage zone Cytheridea Josephina-3- Neonecidea
gerda

2-  Quadrocytheris ~ symmetric-  Actinocythereis
rosefieldensis assemblage zone

1-Cytheretta (Flexus) trifurcate - Cytherella obesa
assemblage zone

Among the mentioned biozones, biozone 1 belongs to the

Cyamocytheridea reversa- 4-

top of Member b, biozones 2 and 3 belong to members c2 to
c4, and biozone 4 belongs to Member e. In Member c1, due
to the presence of dense limestone facies and the
impossibility of separating ostracodes, the biozones were not
introduced.

On the basis of the identified biozones and the ostracodes
available there, the Aquitanian age for members c2 to c4, and
the Burdigalian for Member e is suggested.

For sediments at the top of Member b, based on its
existing ostracodes, and for Member cl based on its
stratigraphic position and regional studies, the age of the
Chattian was determined.

Palaeoecological studies of the existing ostracodes in the
upper sediments of the members b to e, significant changes in
abundance and diversity are seen under the influence of
changes in depth, temperature and salinity. These changes
show that the environment of the formation of the above-
mentioned members had significant fluctuations in depth, so
that the presence of thermophilic genera belonging to shallow
areas, such as Actinocythereis, at the top of Member b and the
base of Member c2. The genera belonging to deeper areas,
such as Cytheropteron, in the middle to the end of Member
c2 and the marl base of Member c3, indicate the changes in
depth from the shallow depth at the top of Member b and the
base of Member c2 to a greater depth in the middle part of c2
to the base of c3.

This deepening is also evident at the base of Member c4,
so that psychrophilic genera such as Cytherella, Krithe and
Paracypris have a significant abundance in this part, while
towards the top of Member c4, the abundance of
psychrophilic genera decreases and thermophilic genera
belonging to shallower environments, such as Pontocypris,
Actinocythereis, Propontocypris, increase and generally show
a shallowing towards the top of this member.

In Member e, the changes in the abundance and diversity
of ostracodes indicate fluctuations in the water depth at the
time of the formation of this member, so that at the beginning
of Member e, the abundance of thermophilic species indicates
the establishment of a shallow environment in the
continuation of the evaporative environment of Member d.
But this gradually upwards with the increase of the
abundance of psychrophilic genera such as Krithe,
Cytherella, and Paracypris, and the environment has became
deeper. Similarly, in the second half of Member e, as the the
depth decreased, thermophilic species initially increased, and
finally as the depth increased, psychrophilic species became
more abundant.

The ostracodes identified in the studied members show
that the most abundant during the deposition of the
mentioned succession belonged to thermophilic species.
Also, the salinity studies show that the most abundant of
species in the aforementioned members belong to the species
related to the marine environment with normal salinity.
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Fig 3- The species identified in the studied section and their temporal distribution in the Tethys range

d https://doi.org/10.22108/jssr.2024.141330.1286


https://doi.org/10.22108/jssr.2024.141330.1286
https://doi.org/10.22108/jssr.2024.141330.1286

\F"“()\lﬂgu L(a_g.) oyl AD‘;’E oyleds crl.q.a; Ju g&uug)ﬁ) 9 6)&41._:; 6"&4}:‘&351

a5

Paleogene Neogene System

Oligocene Miocene Series
_Chattian Aquitanian B alian Stage

Qom Formation
b c1 | C2 fealca | | e [ ¢ members
w u -3 [ ] & Tickness
iyl HEST 7 1Byl
ool wd 1 i b  busalnd b

.- e m - - - o [Cytherop e 1
. . - e Propontocypris herdmani
L Y B - o [Ruggieria sp.
LR .. o~ |Bairdoppilata rajnathi
. LT irdoppilata sp, cf. B. subdelioidea
LL R LLA LLEN B lea gajensi
--- urina sp.
LEE - . w . Bythocerating nealei
e - - 8 cnn e p i
Cytherella sp.1
o .. - P ——— Cyoheretta cf. sendipunciate
- - = __ Plaseita parapunciata
. [ - Powsocyprise sp.
Sagmatecythere raial
- v Oe ° Disopontocypris schwejer
- - S Y - ma Eckimecythereis sp.
- - "‘
- - Cypridels sp.
- - - - - - | Cytherella vulgata
— - - - Cyamocytheridea reversa
m— Actinocythereis levinsont
Neowecidea gerda - Cytheridea Zons O‘mﬁ‘"ﬂ" Blozonation
Josephinag assemblage zone veversa asvemblage =ome

Clogd s G s 3 K3l CA L CL o ST pul ulidar B S F IS
Fig 4- Stratigraphic expansion of the c1 to c4 and e members ostracodes of the Qom formation in the south section of Shurab

@ https://doi.org/10.22108/jssr.2024.141330.1286


https://doi.org/10.22108/jssr.2024.141330.1286
https://doi.org/10.22108/jssr.2024.141330.1286

A OLan 5 (635355 o

e (3 L3l €5 CAL CLgla i (oSl (63581 0L 5 ST s

Jolse 31 STl (52 36 L5 g L 35
Nl L s s Son 5lay S opl B sl o s Jaes
Lk a S w5 glaase (g3Lal 55 i
e Lsluescd el gla iz Syl a=g L
53 Crlpby ol s STl s e 55 55500 Sl
SsSdie Gla i &y s Jaows LT Sl eslinad U g ol
)‘ 6.)‘.)\_*3 d‘}uf.ﬁ_’ ‘IQ»‘J—”: \ J}J&- G e.a\,j:ﬂ,.ﬂ:
Aas e olis b ol iantlae d:’f BE eﬁ&bu L;Lam}

G P 3 € 5 CALCL la i &y s b o

s
S el e ol Sladasms 5303 S s boay 101 2
5P s NS e S5 p b 5 sad pd sladass
i e sl e 4 g 5 505 sba Wl Sl
e g ol n Oljen  PH 0581 Ol (555 o>
e e Gla i 4 gl ol anls e Coale

5 At 53 e gl el Ulgeay Jae Jolse 5 03

sddanllae by 53 US| Sl e sla i 31 (53l s lde g dayl S o) o
Table 1- Ecological conditions of a number of important ostracoda genera in the study section

Genus

Ecology

Genus Krithe Brady, Crosskey & Robertson 1874

Genus paracypris Sars 1866

Genus Cytherella Jones 1849

Genus Xestoleberis Sars 1866
Genus Loxoconcha Sars 1866

Genus Propontocypris, Sylvester-Bradley 1947
Genus Pontocypris Sars 1866

Genus Cytheropteron Sars 1866

Genus Actinocythereis Puri 1953

Variable depth (Cronin et al. 2005)

-deep sea environment ranging from 400-500 m
(Peypouget et al. 1975)

- open, shallow marine environment (Benson 1964; and
Rosenfeld and Raab 1974)-deep sea environment ranging
from 400-500 m (Peypouquet et al. 1986) (Cronin et al.
2005)

Variable depth ( Cronin et al. 2005)

-open, shallow marine environment (Benson 1961; and
Rosenfeld and Raab 1974)

-deep sea environment ranging from 400-500 m
(Peypouquet et al. 1975)

-very shallow environment with brackish conditions
(Cronin et al. 2005)

-very shallow environment with brackish conditions
Cronin et al. 2005)

-shallow water environment (Maddocks 1964)

-neritic marine environment (Maddocks 1964)

-neritic marine environment (Shahin 2000)
Innear-shore to shallow marine environments (Nishath et
al. 2017)
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Fig 6- The trend of changes in abundance and diversity of ostracoda in Shurab section, southeast of Qom
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Table 3- The percentage of ostracoda abundance related to the marine environment with normal salinity in the
Shurab section, southeast of Qom

Freqguency Species
22% krithe
20% Cytherella
16% Paracypris
13% Ruggieria
8% Hermanites
4% Xestoleberise
2% Loxoconcha
palvogenw Neogene System
Pligoceue NMiocene Series
Chattian Agquilnming Burdignliun Stage
N Qom Formation
: members
Thikness
‘Z| Sample No.
Lithology

$a1dads Jo Jaqumpy

sa99dls JO Taquny

sample no.

B O s (Sl S s Gl g ased 1S fl (g) 98 Ol ks Kg, -4 S
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Plate 1

Platel- Fig. 1: Krithe sp., a) Right valve, b) Dorsal view Sample No. Sh.5950 Fig. 2: Disopontocypris schwejeri
Van Den Bold 1966, Left valve, Sample No.Sh.6153 Fig.3: Cytheretta cf. semipunctata Bornemann, 1885, Left
valve, Sample No.Sh.6101 Fig.4: Cytherella sp., Left valve, Sample No. Sh. 5952 Fig.5: Cytherella sp.1, Left
valve, Sample No0.Sh.6187 Fig.6: Cytherella protuberans Lyubimova, Guha and Mohan, 1960, Right valve,
Sample No. Sh.6052 Fig.7: Cytherella vulgata Ruggieri 1962, Left valve Sample No.Sh.6150 Fig.8: Xestoleberis
sp., Left valve, Sample No.Sh.6009
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Plate 2

Plate 2- Figl: Platella parapunctata Whatley & Downing 1983, Left valve, Sample No. Sh.6070 Fig. 2:
Cyamocytheridea reversa Egger, 1858, Left valve Sample No. Sh.6151 Fig3: Paracypris sp. Right valve, Sample
No.Sh.6152 Fig4: Paracypris pandyai Khosla 1978, Left valve, Sample No0.Sh.5950 Fig5: Macrocypris decora
Brady 1866, Left valve, Sample No.Sh.6097 Figo: Propontocypris herdmani Scott, 1905, Left valve Sample No.
Sh.6150 Fig7: pontocypris sp., Right valve, Sample No.Sh.6160 Fig8: Bairdoppilate rajanathi, Teweri and Tandon
1960, Right valve Sample No.Sh.6014 Fig9: paranesidea gajensis Khosla, 1979, Right valve,Sample No.Sh. 6072
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Plate3

Plate 3- Fig 1: Neonecidea gerda Maddocks 1969, Right valve Sample No Sh. 6027 Fig2: Bairdoppilata sp. cf.
B. subdeltoidea (Muenster), Right valve Sample No.Sh.6184, Fig3: Bythoceratina nealei Khosla & Nagori
1989,a) Dorsal view b) Right valve, Sample No.Sh. 6050,Fig4: Cytheropteron sp. a) Dorsal view b) Left
valve,Sample No.Sh.6195 Fig5: Pijenborchala sp. a) Dorsal view b) Right valve,Sample No.Sh. 6072
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Plate4- Fig 1: Actinocythereis rosefieldensis Howe and Law,1963, Left valve, Sample No.Sh.5964 Fig2:
Actinocythereis levinsoni Bhatia & Mandwal 1960, a) Left valve b) Dorsal view, Sample No.Sh.6200 Fig3:
Grinioneis haidingeri Reuss, 1850 a) Left valve b) Dorsal view, Sample No.Sh.6108 Fig 4: Hermanites sp. a)
Left valve b) Dorsal view, Sample No.Sh.6198, Fig5: Quadrocytheris symmetric Hornibrook, 1952, Left valve,
Sample No.Sh.5953
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Plate 5- Fig 1: Cnestocythere truncata Reuss, 1850, a)Right valve b) Dorsal view, Sample No.Sh.6106 Fig2:
Cytheridea josephinae Kollmann 1960, Left valve, Sample No.Sh.6151 Fig3: Cyprideis sp. Left valve, Sample
No.Sh.6144 Fig 4: Loxoconcha punctatella Reuss, 1850 Left valve, Sample No.Sh.6183, Fig5: Sagmatocythere raiai
Aiello & Szczechura, 2004, a)Left valve b) Dorsal view Sample No.Sh.6153 Fig 6: Ruggieria aff dorukae
Bassiouni, 1979, Right valve, Sample No0.Sh.5950 Fig7: Ruggieria sp., Left valve, Sample No.Sh.6050
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Plate 6- Fig 1: Bosqutina sp., Left valve, Sample No.Sh.6013 Fig2: Cletocythereis cf. rastromarginata Brady, 1880,
Left valve, Sample No.Sh.6086 Fig3: Cytheretta (Flexus) trifurcate Lyubimova & Guha 1960, a) Dorsal view b)
Right valve Sample No.Sh.6160 Fig 4: Neocaudites sp, Right valve, Sample No.Sh.6072, Fig5: Echinocythereis sp.,
Left valve Sample No.Sh.6158 Fig 6: Miocyprides ovalis Khalaf, 1993, Right valve, Sample No.Sh.5903 Fig7: costa

edwardsi Roemer, 1838, Left valve, Sample No0.Sh.5905 Fig8: Cytherella obesa Jones, Kirkby & Brady, 1884 Left
valve,Sample No.Sh.5908
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