Spring 2022, Vol 12 (1): 177-191 Adv. Appl. Geol. “\ r“

Research Article

Systematics and paleoenvironment of the Late Oligocene (Chattian) age ostracods
from South Tafresh, Urumieh -Dokhtar Zone

Safoora Yashoulaghi?, Iraj Maghfouri-moghaddam?*, Bizhan Yousefiyeganeh?

1- Department of Geology, Sciences Faculty, Lorestan University, Khorram Abad, Iran
Keywords: Systematic, Ostracods, Chattian, Urumieh Dokhtar Zone, Tafresh

1- Introduction

The Qom Formation (Oligocene-Miocene) comprises a series of marl, sandstone, and limestone and is one of
Iran's oil reservoirs (Khaksar and Maghfouri Moghaddam, 2007). Reuter et al. (2009) reported that the Qom
Formation was the last transgression of the sea into the Sanandaj-Sirjan (fore-arc), Urumieh- Dokhtar magmatic
arc (intra-arc), and Central lran (back-arc) basins in the Southern Tethys Sea. During Oligocene and Early
Miocene times, the Tethys Sea connected two major oceanic areas, the Atlantic and the Indo-Pacific
(Harzhauser et al., 2007).

Hydrogeographically, this seaway existed until the Tethyan Seaway's geodynamical closure during the
Burdigalian period (Rdgl, 1998). Study and identification of the fossil assemblages of the Mediterranean and
Indo-Pacific basins and the similarity of the various species' dispersion contribute greatly to a better
understanding of these basins' paleogeography. Based on the shallow marine faunas, Harzhauser et al. (2007)
for gastropods and Kroh (2003) for echinoids have proposed a detailed biogeographic scheme for the Oligocene
Miocene Tethys realm.

Unfortunately, there are few studies and literature on ostracods in Iran, despite being very diverse and abundant
in different aged sediments. Any Miocene ostracods (Qom Formation) articles are by Bozorgnia (1961), Faridi
(1964), Krstic (1979), Hosseinipour et al. (2010), TorkZadeh Mahani et al. (2011), and Ehsani et al. (2013).
The present study describes the ostracod assemblages recovered from the Qom Formation outcrops, from south
of Tafresh, Urumieh Dokhtar Zone.

2-Material and methods

One section was measured in the Urumieh Dokhtar basin, and 60 samples were collected from the gray marls, to
study the Late Oligocene (Chattian) ostracod assemblages from the Qom Formation. For separation of the
isolated forms, about 200 g of each soft sample was soaked in water for several days, further disaggregated in
water, and then washed through 120, 63, and 36 um sieve series with tap water. The sieved fractions were
cleaned by applying 0.5-2 min ultrasonic treatment with continuous microscopic observation to avoid fossil
specimen destruction. The ostracods were hand-selected under a binocular microscope at 50X magnification for
recovering 60 specimens per sample. All samples were analyzed for taxonomic purposes and documentation,
and selected specimens of the ostracod fauna were photographed using the Scanning Electronic Microscope
(SEM). The material used to study is housed in the Geology Department of Lorestan University.

3- Results and discussion

Based on these deposits' lithologic characteristics and their stratigraphic relationships, five litho-stratigraphic
units were recognized. Units 1, 3, and 5 contain Claytons, limestone, and sandstone. We did not find any
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ostracods in these units. Units 2 and 4 are characterized by shallow-water marl and marly-limestone deposits
with porcellanous foraminifera, such as Quinqueloqulina sp., associated with ostracods (Actinocythereis
exanthemata (Ulrich and Basslerr, 1904), Cytherella obese (Roemer, 1841), Cytherella sayyabi (Khalaf,
1984), Cytherella postdenticulata (Oertli, 1961), Miocyprides ovalis (Khalaf,
1993), Leguminocythereis sp., Costa edwardsi (Roemer, 1838), Flexus trifurcata (Lyubimova and Guha, 1960).
Unit 4 is further characterized by deep carbonate deposits with pelagic and benthic perforate foraminifera, such
as Globigerina ouachitaensis, Amphistegina sp., Miogypsioides sp., and Neorotalia sp., associated with the
ostracods  (Actinocythereis exanthemata (Ulich and Basaler, 1904), Cytherella sayyabi (Khalaf,
1984), Cytherella sp., Propontocypris (Van Den Bold, 1966), Pontocyprella sp., Paracypris pandyai (Khosla
1978), Hermanites ascites (Hazel, 1983), Krithe langhiana (Oertli, 1961), and Bairdia sp.). In terms of local
foraminiferal zonation from the Zagros foreland basin, the interval from base to top of this study section is
between assemblage zone 56 of Wynd (1965) assemblages Zone 3 of Adams and Bourgeois (1967) and is
attributed to the Chattian time. Among the identified foraminifera, Globigerina
ouachitaensis and Spiroclypeus sp. are the marker species. The age of the first and last occurrence of G.
ouachitaensis and Spiroclypeus sp. were determined by Mossadegh et al. (2009) and Ehrenberg et al. (2007) by
the Strontium isotope stratigraphy method. The Strontium data indicate that both foraminiferans' first and last
occurrences are the Chattian in Izeh and the Dezful Embayment (Zagros Basin), respectively. Based on these
microfaunas, the outcrop of the Qom Formation at this section can be dated as of the Late Oligocene (Chattian)
in age.

4- Conclusion

In this study, 13 genera and eight species of Qom Formation marine ostracods are reported for the first time
from the south Tafresh, Urumieh Dokhtar Zone, Iran. In this section, the Qom Formation lies between the
Lower Red Formation at the base and Upper Red Formation at the top. According to the distribution of index
benthic and planktonic foraminifera, such as Globigerina ouachitaensis and Spiroclypeus sp., the Qom
Formation age in the studied section is the Late Oligocene (Chattian).

Two major depositional environments have been identified on the basis of a study of 60 hard and soft samples
taken from the Qom Formation and using the analysis of biofacies and lithofacies features: The estuary
(alluvium channel, the barrier, central basin, and intertidal) and the shelf (inner, middle and outer shelf). The
larger benthic foraminifera distribution indicates that shallow marine carbonate sediments of the Qom
Formation have been deposited at the studied area in the photic zone and the uppermost aphotic zone in the
tropical to subtropical environments. The Oligocene ostracod fauna, relatively similar to the South of Tafresh,
reported from the Tethys' other parts.
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Fig. 1. (a) Location of the study section, south Tafresh, Iran and (b) geological setting of the study section in the

Urumieh-Dokhtar Zone (adopted from Heydari et al., 2003).
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Tabel 1. Facies identifiedof the Qom Formation in south Tafresh section.

Microfacies

Descriptions

Marl
(a)

Bioclastic Porferate
Foraminifera Wackstone-
Packstone

(b)

Bioclastic Miogypsinoides
Wackstone-Packstone
(c)

Fine to Medium Sandstone -
Calcite Cemented Submature
Litharenite

(d)

Benthic Foraminifera

(Perforate and Imperforate)
Bioclast Wackestone- Packstone
(e)

Bioclastic Imperforate
Foraminifera Corallinacean
Wackstone to Packstone

Bryozoans Corallinacea
Bioclastic Wackestone-Packstone

(9)

Gravel With Massive
Layering and aAbundant Matrix

This biofacies occurs in unit 4 and is dominated by green to grey marl and represented by association of hyaline
benthic and pelagic foraminifera, gastropoda and bivalvia with dominant mud-supported texture.The precence of
planktonic foraminifera accompanied by perforate foraminifera indicated an outer ramp depositional setting below storm wave
base in the lower limit of the photic zone

This facies occurs in unit 3.The main characteristic feature of this facies is the abundance of perforate hyaline benthic
foraminifera, echinoids, gastropoda and bivalves. Its sedimentary environment was situated in the oligophotic zone and
normal salinity in a shallow open marine environment or near a fair-water wave base on the proximal middle sramp

This facies occurs in lower part of unit 3. The presence of the abundance of perforate hyaline benthic foraminifera, echinoids,
gastropoda and bivalves indicate that the sedimentary environment was situated in the oligophotic zone and normal salinity in
a shallow open marine environment or near a fair-water wave base on the proximal mid ramp (Beavington -Penny and Racy,
2004)

This facies occurs in unit 5 and lower part of unit 1.The presence of quartz and plagioclase and marine trace fossil
(Kuphus sp.) support that it has been probably barrier of estuaries (Heap et al., 2004)

This biofacies occurs in olive green limestone of unit 2.An association of Perforate and Imperforate foraminifera reflects
water depth environment below 35 m that deposition took place in the inner ramp environment (Hallock and Glenn,1986).

This facies occurs in lower part of unit 1.Hallock (1999) proposed that the occurrence of abundant miliolids and agglutinate
foraminifera (Schlumbergerina sp.) and corallinacean algae indicates the shallowest water depth of environment and may point
to subtidal to estuary environments.

This facies occurs in uthe marl of unit 2.Bryozoans and corallinacea red algae are dominant components in this microfacies.the
presence of abundant bryozoan,coralline algae and absent of foraminifera indicates an euphotic and shallow water, with low

This facies occurs in lower part of unit 1and represents layers whose main parts are made of gravels. According to Mial (1977),
the layers in pile situation are due to their formation in high energy and turbulent activity conditions.. Fluvial channel current and debris
flow are recommended onthe basis of facies and lateral and vertical expansions.

05y B o5nSy (D) «SaadlSooly lodine sy, 05eSy b (5aSy @) Gy gz 50 o8 Wile o oad (plulid (slaejlus, -V USS
095y () Sl b dite o 9 dite (o2 g ki (5T g, Sy b 51aSy (0) «Siwanls (€) «StMTRl o midgiann joue
Y b o5 (9) 5 SeadlS sl I anlidlysS g ddte (o Jlje; 9y B ogiaSy (F) «SadlS ool JloanlidysS 5 So5mn oy b
Olshd S ile 5 sloogs
Fig. 3. Photomicrographs of identified facies of the Qom Formation in south Tafresh, (a) bioclastic perforate
Foraminifera wackstone — Packstone, (b) bioclastic Miogypsinoides wackstone — Packstone, (c) fine to medium
sandstone: calcite cemented submature litharenite;(d) Benthic foraminifera (perforate and imperforate) bioclast

wackestone-packstone, (e) bryozoans corallinacea bioclastic wackestone-packstone, (f) bioclastic imperforate
foraminifera corallinacean wackstone to packstone, and (g) gravel with massive layering and abundant matrix.
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Genus Hermanites Puri, 1955

Hermanites sp. (Fig. 59)
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el 00 3,135 (Kollmann, 1960) s
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(Morkhoven Van, 1963)

Family Bythocyprididae Sars, 1888
Genus Krithe Howe and Chambers, 1935
Krithe langhiana Oertli, 1961 (Fig. 5h)
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Phylum Arthropoda Von Siebold, 1848
Subphylum Crustacea Pennant, 1777
Class Ostracoda Latreille, 1806
Order Podocopida Mdiller, 1894
Suborder: Cytherocopina Baird, 1850
Family Cytherellidae Sars, 1866
Genus Actinocythereis Puri, 1953
Actinocythereis exanthemata Ulrich and Basslerr,
1904 (Fig. 5a)
YYY Ly cogSae YYO iyl (o,Se Y Job :ubl,l5 o5ll
095
b 4 el it wlliee bk (Sl Sl o WLLE S
S>oS slo Sanly 5l Sbss s, G lawgs 45 ol 3,5 Lazme
ol 3,5 (639ume jobo ay g oy b g olisS (S adl g oud 35
- Sl b ol xbaw GBS g puiitas S bl wol
SIS Gwgh = Gl Sloy esguze b 48 (nl i SasS]y
Torkzadeh Mahani ) ;l,S ;5b Jlas 5l ol 5o 5 05l Sl
Hosseinipour et ) ol oass 3,155 b 5 €t al., 2011
.@l., 2010
rds Gblie Sl o585 (DELNIVOre) jlgs-osg) ous,> :(s59)sS]
(Swain, 1974) sla s
Order Podocopida Miiller, 1894
Superfamily Bairdiacea Sars, 1888
Family Bairdiidae Sars, 1888
Genus Bairdia McCoy, 1844
Bairdia sp. (Fig. 5b)
O95n VY L ¢009,50e) FO el )] o009 50 13 Jobo 1l )57 05l
Sy 4l g abboe (e des (il e 5o WLLE Sy
Sl g Sl ool oS Shoe A5 5o AlS sl .l oSy
G gl M 0 Wbl el cad 0,5 sgaze jeb 4 elad
ol solad 5 Sl idy jo gla)l g iy el (8 Ll
3375 y3lo 38 b a3 Gl G3eS b iz ol s STy
& w815 g (Hadavi, 2002) P S PRSI SO ISR
(Krstic, 1979) cul oass 3,55
b oo - slailsog, bl (Sle 5385 Jlgz009; 0d 2 i538lsS]
(Morkhoven Van, 1963) Jlaub ols

Family Trachyleberididae Sylvester-Bradley, 1948
Genus Costa Neviani, 1928
Costa edwardsi Roemer, 1838 (Fig. 5¢)
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1963
Family: Paracyprididae Sars, 1923
Genus Pontocyprella Lyubimova, 1955
Pontocyprella sp. (Fig. 5I)
oL g s Vidigad olows
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REV- ) «?
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(Khalaf, 1993) le 250 Jlod 4 olg oo a5 ol 0ads (o))55
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o slagide b Jlwl ol bl 535 jlo09 ouiyz s36l5S]
(Morkhoven Van, 1963) L ,»
Family Pontocyprididae Muiller, 1894(Fig. 5n)
Subfamily Pontocypridinae Muller, 1894
Genus Propontocypris Sylvester-Bradley, 1948
Propontocypris robusta Van Den Bold, 1966 (Fig.
5m)
oL Vg aaS Y digad olaws
MO Ly c09,5ee VY el (9,50 V- Job i)l ol
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Al oo Conly aaS 3l 1855 Sail oo asS g (gole s090> b

\AY
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(Morkhoven Van, 1963)

Genus Leguminocythereis Howe and Law, 1936

Leguminocythereis sp. (Fig. 5i)
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Family Cyprididae Baird, 1850
Genus Microcyprides Kollmann, 1960
Miocyprides ovalis Khalaf, 1993 (Fig. 5j)
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Family Paracyprididae Sars, 1923
Genus Paracypris Sars, 1866
Paracypris sp. (Fig. 4k)
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Order : Podocopida Miller, 1894
Suborder : Platycopina Sars, 1866
Superfamily: Cytheracea Baird, 1850
Family: Cytherellidae Sars, 1866

Genus Cytherella Jones, 1856
Cytherella obesa Roemer, 1841 (Fig. 5d)
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Cytherella sayyabi Khalaf, 1984 (Fig. 5e)
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Family Cytherettidae Triebel, 1952
Genus Flexus Neviani, 1928
Flexus trifurcata Lyubimova and Guha, 1960 (Fig.
5f)
LS YA 5 SV F iasgad olaws
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Actinocythereis exanthemata (Ulrich and Basslerr,
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Fig. 5. (a) Actinocythereis exanthemata, LV external view, Sample No. 40, (b) Bairdia sp., RV external view,
Sample No. 10, (c) Costa edwardsi, RV external view, Sample No. 15, (d ) Cytherella obesa, RV external view,
Sample No. 20, (e) Cytherella sayyabi, LV external view, Sample No. 34, (f) Flexus trifurcata, RV external view,
Sample No. 14, (g) Hermanites sp., LV external view, Sample No. 39, (h) Krithe langhiana, LV external view,
Sample No. 48, (i) Leguminocythereis sp., RV external view, Sample No. 39, (j) Miocyprides ovalis LV external

view, Sample No. 47, (k) Paracypris sp., LV external view, Sample No. 48, (I) Pontocyprella sp., LV external
view, Sample No. 47, (m) Propontocypris robusta , RV: Right Valve view, Sample no.48; Scale bars= 200 um.
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