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Rag-e-Safid Oilfield in the Southwest of Iran.  They are located at the southeast of Ahwaz (the southwest of Iran). The li-
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The depth of the Sarvak Formation in well No. 2 is 720 m; in this well, the
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semblage biozone is recognized as Praealveolinacretacea-Ovalveolina ovum &

Rudistfragment Ass. Zone, similarly. Finally, the age of the Sarvak Formation

pleted, while its upper boundary is covered with the Papdeh Formation, in

is determined as the Cenomanian in three considered wells.
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1. Introduction

The NW-SE trending in the Zagros mountain range is located in the south and
the southwest of Iran. The geological studies of Zagros have been started since
the 19th century and its attraction was raised by oil exploration in Masjed So-

leyman. Zagros has economic interests because of its oilfields and it was consi-
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dered by oil geologists for a long time; then, geological studies have been devel-
oped significantly since previous century, and they were published as internal
reports in National Iranian Oil Company (NIOC). James and Wynd [1] in their
report studied stratigraphy of Mesozoic and Cenozoic Formations in three areas:
Lorestan, Fars and Khuzestan. Wynd [2] in his report obtained 66 biozones for
the Zagros basin and introduced Triassic to Pliocene sediments. Wells [3] did
further evaluation on lithostratigraphy facies of the Bangestan group in the
Khuzestan region. Khalili [4] reported the biostratigraphy of the Bangestan
group in the southwest of Iran. Hart [5] studied palaeontological and historical
geology of upper Cretaceous in the Khuzestan region. Amiri-Bakhtiar [6] pre-
sented maps of facies and lithofacies for the Sarvak and Ilam Formations in dif-
ferent areas of Zagros.

The southwestern area of Iran has been considered by several researches,
where there is one of the most frequent reservoir oilfields in the world. Kalaleh
[7] studied the southern area of Dezful embayment and biostratigraphy and li-
thostratigraphy of the Sarvak and Ilam Formations. Tabatabai [8] studied facies
and stratigraphy of the sedimentary environments of the Bangestan group in
Kangan and Bozpar anticlines. Ghobeyshavi et al [9] reported the lithostrati-
graphy of Ilam and the Sarvak Formations in Ab-Teymour. Ghalavand [10] car-
ried out lithostratigraphy and biostratigraphy of the Sarvak and Ilam Formations
in the northeastern part of Dezful embayment and compared them with nearby
underground sections. Sajjadi [11] discussed the microscopic biofacies sedimen-
tary of the Zagros basin from Permian to Neogene; then, he revised the biozona-
tion plan of Wynd [2]. Nejad-Shiraziand Abedi [12] carried out their research in
the Aptian and Albian deposits (Lower Cretaceous) in the southwest of Iran
(Shiraz). Omidvar ef al [13] studied the depositional environment and biostra-
tigraphy of the upper Sarvak Formation in well No. 63 of Ahwaz oilfield. A re-
cent work by Kaviani and Babazadeh [14] considered the eastern area of Iran in
the southwest of Qaen; they carried out the biozonation of Lower Cretaceous se-
diments (Aptian) in Mazarnow and Hassan-Afzal.

In this paper, the stratigraphic succession of the Sarvak Formation is de-
scribed in three wells of Rag-e-Safid oilfield in the southwest Iran (the southeast
of Ahwaz) by two biozones consisting of foraminiera and fragments of macro-
fossils and calcareous Algae that suggest a Cenomanian age. Then, lithostrati-
graphic and biostratigraphic columns of the Sarvak Formation are drawn, and

the lithostratigraphic columns are correlated for wells No. 2, 16 and 66.

2. Methods and Materials

All thin sections (thickness of fossil elements between lams and lamella 40 mi-
crons) were prepared by the laboratory of NIOC as the following standard me-
thod: 1) sample selection among cores and cuttings, 2) putting samples on lams
and gluing with Canada-Balsam, 3) rubbing thin sections, 4) putting lamella on
sections. A binocular microscope is applied to study these thin sections, and

then bioclasts are identified they are very important to determine the age of
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strata. The numbers of the studied thin sections are 574, 469 and 72 for the Sar-
vak Formation in wells No. 2, 16 and 66, respectively. Then, Log Plot 7 software
is applied to plot lithostratigraphy and biostratigraphy columns.

According to Sajjadi and Omidvar [15], Omidvar et a/. [13] and Rikhtegarza-
deh et al [16], in this study, recognized biozones are in consistency with the
biozones named by Wynd [2]. Despite the Dunham classification system [17] is
used to investigate carbonate sedimentary rocks, it was revised by Embry and
Klovan [18]; also, the Dunham classification system was applied by Rikhtegar-
zadeh et al [16] and Qomi-Aveili [19].

3. Geographical and Geological Setting

The Zagros Basin extends from Turkey, north-eastern Syria and north-eastern
Iraq through north-western Iran and continues into south-eastern Iran (Figure
1). The Zagros Mountains of Iran are divided into three principal tectonic units
(Stocklin [20] and De Jong [21]) namely the Zagros fold-thrust zone, the imbri-
cated zone and the Urumieh-Dokhtar magmatic zone (Alavi [22]). The study
area is in the fold-thrust zone of the Zagros Basin (ZFTB in Figure 1) and is lo-
cated in the Rag-e-Safid oil field, about 150 km south-east of Ahwaz in
south-western Iran (Figure 2(a)). Also, it is surrounded by Bibi Hakimeh oil-
field in the east, Pazanan oilfield in the north, Ramshir oilfield in the west and
Hendijan and Bahregansar oilfields in the south (Figure 2(b)).

Rag-e-Safid oilfield extends from 30°30'N, 49°4'E to 30°10'N, 50°25'E at the
surface, where is an asymmetric anticline, so the most comprehensive and deep-

est wells have been drilled almost in the center of the oilfield. This study involves
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Figure 1. The geological setting of the study area: OL, Oman line; UDMA, Urumieh-
Dokhtarmagmatic arc; ZDF, Zagros deformational front; ZFTB, Zagros fold-thrust belt;
Z1Z, Zagros imbricate zone; ZS, Zagros suture (Alavi [22]).
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Figure 2. Location of Rag-e-Safid oilfield (1), in the southwestern Iran [23] [24] ((a): access roads; (b): geographical set-
ting, abbreviations are: MZRF: Main Zagros reverse Fault, MFF: Mountain Front Fault, HZF: High Zagros Fault, KF: Ka-
zerun fault, KMF: Karg-Mish fault, HBF: Hendijan-Bahregansarfault).
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wells numbers 2, 16 and 66 in Rag-e-Safid oilfield. The studied thicknesses of the
Sarvak Formation in wells No. 2, 16 and 66 are 720 m, 100 m and 168 m, respec-

tively (Figure 3). Similarly, there is mostly limestone in all the considered wells.

4. Lithostratigraphy and Biostratigraphy of Well No. 2

This subsurface section is in the mid northern ridge anticline of Rag-e-Safid oil-
field. The Sarvak Formation in well No. 2 has 720 m thickness (from 2582 m to
3302 m), and the lithology of the Sarvak Formation is mostly limestone, and a
little dolomite and dolomitic limestone. The Sarvak Formation underlies the
Papdeh Formation, and it overlies the Kazhdumi Formation in well No. 2. These
boundaries are lithologically distinctive and the following fossils of the Sarvak
Formationare observable.

Then, our studies of paleontology in well No. 2 identify foraminifera, macro-
fossils and calcareous Algae, and there are 11 genera, 54 species of foraminifera,
and some macrofossils and calcareous Algae:

Foraminifera: Daxiacenomana, Actinoporellapodolica. H. helvetica, Mangash-
tiaviennoti, Bacinellairregularis, Rabanitinabasraensis, Edomiareicheli, Reticuli-
nellareicheli, Rotaliporaappenninica, Rotaliporaticinensis, Pseudorhapydioni-
nadubia, Nezzazata concave, Simplalveolina simplex, Cisalveolinafraasi (Guembel
[25]), Cisalveolinalehneri, Trocholina elongate, Praealveolina simplex, Pseudor-
hipidioninacasertana, Montcharmontiaapenninica, Multispirinairanensis, Tabe-
rinabangestani, Coxiteszubairensis, Trochospiraavnimelechi, Nummoloculina-
regularis, Nummoloculinaheimi, Cycledomiairanica, Praealveolinacretacea, Pe-
neroplisturonicus, Peneropliscairensis (Chiocchini M. [26]), Merlinginacretacea,

Biplanatapeneropliformis, Biconcavabentori, Globigerinelloidesbentonensis,
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Figure 3. Locations of wells numbers 2, 16 and 66 in Rag-e-Safid oilfield [24].

<3

K2
810 03{ Scientific Research Publishing



M. Jamalpour et al.

Neoiragiaconvexa, Dicyclinaschlumbergeri, Chrysalidinagradata, Calcisphaeru-
lainnominata, Favusellawashitensis, Murgeinaapula, Ovalveolina ovum, Nezza-
zata simplex, Nezzazataconica, Nezzazatagyra, Pithonellaovalis, Pithonellatrejoi,
Spiroloculinacretacea, Cuneolinapavonia, Dictyoconuspachymarginalis, N. pi-
cardi, Pseudolituonellareicheli, Trocholinalenticularis, Trocholinaaltispira, Per-
mocalculusinnopinata, Stomiosphaerasphaerica, Stomiosphaeraconoidea, Nez-
zazata sp., Pseudonummoloculina sp., Dictyoconus sp., Peneroplis sp., Karreiella
sp., Textularia sp., Heterohelix sp., Globigerinelloides sp., Quinqueloculina sp.,
Choffatella sp., Miliolid.

Macrofossils and calcareous Algae: Gastropoda, Shell fragment, Sacocomafrag-
ment, Ostracod, Algae fragment, Echinoid fragment, Rudistfragment, Sponge
spicule, Ellipsactiniasphaeractinoides, Oligostegina.

The biozonations of deposits are done based on Wynd [2], however the inter-
national stratigraphic guide [27] is respected. So, the biozones are determined as
following and they are shown in Figure 4.

Biozone 1: Favusellawashitensis Range zone

The thickness of biozone 1 is 6 m, its deposits are between 3302 m to 3296 m,
and it is part 1 of well No. 2. The following fossils are observable in biozone 1:

Foraminifera: Stomiosphaeraconoidea, Stomiosphaerasphaerica, Pseudolitu-
onellareicheli, Cuneolinapavonia, Pithonellatrejoi, Pithonellaovalis, Nezzazata-
gyra, Nezzazataconica, Nezzazata simplex, Favusellawashitensis, Calcisphaerula
innominate, Merlinginacretacea, Praealveolina simplex, Textularia sp., Hetero-
helixsp., Globigerinelloides sp., Choffatella sp.

Macrofossils and calcareous Algae: Oligosteginid.

According to the observed fossils, the age of this biozone is determined as the
Cenomanian; so, it is comparable with assemblage biozones 23 by Wynd [2].

Assemblage biozone 2: Praealveolinacretacea-Ovalveolina ovum & Rudistfrag-
ment Ass. zone

The thickness of biozone 2 is 714 m, its deposits are between 3296 m to 2582
m, and it is part 1 of well No. 2. The following fossils are observable in biozone 2:

Foraminifera: Stomiosphaerasphaerica, Permocalculusinnopinata, Trocholi-
naaltispira, Trocholinalenticularis, Pseudolituonellareicheli, N. picardi, Dictyo-
conuspachymarginalis, Cuneolinapavonia, Spiroloculinacretacea, Pithonellatre-
Jjoi, Pithonellaovalis, Nezzazatagyra, Nezzazataconica, Nezzazata simplex, Oval-
veolina ovum, Murgeinaapula, Favusellawashitensis, Calcisphaerulainnominata,
Chrysalidinagradata, Dicyclinaschlumbergeri, Neoiraqiaconvexa, Globigerinel-
loidesbentonensis, Biconcavabentori, Biplanatapeneropliformis, Merlinginacre-
tacea, Peneropliscairensis (Chiocchini M. [26]), Peneroplisturonicus, Praealveo-
linacretacea, Cycledomiairanica, Nummoloculinaheimi, Nummoloculinaregula-
ris, Trochospiraavnimelechi, Coxiteszubairensis, Taberinabangestani, Multispi-
rinairanensis, Pseudorhipidioninacasertana, Praealveolina simplex, H. helvetica,
Actinoporellapodolica, Daxiacenomana, Trocholinaelongata, Cisalveolinalehne-
ri, Cisalveolinafraasi (Guembel [25]), Simplalveolina simplex, Nezzazata con-

cave, Pseudorhapydioninadubia, Rotaliporaticinensis, Reticulinellareichell,
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Edomiareicheli, Rabanitinabasraensis, Rotaliporaappenninica, Bacinellairregula-
ris, Mangashtiaviennoti, Heterohelix sp., Cyclolina sp., Quinqueloculina sp., Pe-
neroplis sp., Choffatella sp., Rotalipora sp., Whiteinella sp., Pyrgo sp., Pseudo-
nummoloculina sp., Nezzazata sp., Textularia sp., Dictyoconus sp., Ovalveolina
sp., Karreiella sp., Miliolid.

Macrofossils and calcareous Algae: Gastropoda, Shell fragment, Sacocomafrag-
ment, Ostracod, Algae fragment, Echinoid fragment, Rudistfragment, Sponge
spicule, Ellipsactiniasphaeractinoides.

According to the observed fossils, the age of this biozone is determined as the

Cenomanian; so, it is comparable with assemblage biozones 24 and 25 by Wynd

[2].

5. Lithostratigraphy and Biostratigraphy of Well No. 16

This subsurface section is in the mid southern ridge anticline of Rag-e-Safid oil-
field. The thickness of the Sarvak Formation in well No. 16 is 100 m (from 2530
m to 2630 m), and its lithology is mostly limestone, a little dolomite and dolo-
mitic limestone. In a part of the Sarvak Formation drilling was completed (total
depth), while the upper boundary of the Sarvak Formation is covered by the
Papdeh Formation. These boundaries are lithologically distinctive and the fol-
lowing fossils of the Sarvak Formation are observable.

Then, our studies of paleontology in well No. 16 identify foraminifera, ma-
crofossils and calcareous Algae, and there are 9 genera, 33 species of foraminife-
ra, and some macrofossils and calcareous Algae:

Foraminifera: Daxiacenomana, Ovalveolinacrassa, Rhapydioninaliburnica,
Actinoporellapodolica, Mangashtiaviennoti, Rabanitinabasraensis, Reticulinella-
reicheli, Cisalveolinafraasi (Guembel [25]), Praealveolina simplex, Pseudorhipi-
dioninacasertana, Taberinabangestani, Trochospiraavnimelechi, Nummoloculi-
naregularis, Nummoloculinaheimi, Cycledomiairanica, Praealveolinacretacea,
Peneroplisturonicus, Peneropliscairensis (Chiocchini M. [26]), Merlinginacreta-
cea, Biplanatapeneropliformis, Neoiraqiainsolita, Dicyclinaschlumbergeri,
Chrysalidinagradata, Calcisphaerulainnominata, Murgeinaapula, Ovalveolina
ovum, Nezzazata simplex, Nezzazataconica, Spiroloculinacretacea, Dictyoco-
nuspachymarginalis, N. picardi, Pseudolituonellareicheli, Stomiosphaerasphae-
rica, Nezzazata sp., Ovalveolina sp., Pseudonummoloculina sp., Dictyoconus sp.,
Karreiella sp., Textularia sp., Heterohelix sp., Quinqueloculina sp., Miliolid.

Macrofossils and calcareous Algae: Gastropoda, Shell fragment, Bryozoa, Os-
tracod, Algae fragment, Echinoid fragment, Rudistfragment, Sponge spicule, El-
lipsactiniasphaeractinoides.

The biozonations of deposits are done based on Wynd [2], however the inter-
national stratigraphic guide [27] is respected. So, the following biozoneis deter-
mined and it is shown in Figure 5.

Assemblage biozone: Praealveolinacretacea-Ovalveolina ovum & Rudistfrag-
ment Ass. zone

This biozone has 100 m thickness, deposits are between 2630 m to 2530 m,
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and it is part 1 of the considered well No. 16. According to the observed fossils,
the age of this biozone is determined as the Cenomanian; so, it is comparable

with assemblage biozones 24 and 25 by Wynd [2].
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6. Lithostratigraphy and Biostratigraphy of Well No. 66

This subsurface section is in the mid northern ridge anticline of Rag-e-Safid oil-
field. The thickness of the Sarvak Formation in well No. 66 is 168 m (from 2502
m to 2670 m), and its lithology is mostly limestone. In a part of the Sarvak For-
mation drilling was completed (total depth), while the upper boundary of the
Sarvak Formation is covered by the Papdeh Formation. These boundaries are li-
thologically distinctive and the following fossils of the Sarvak Formation are ob-
servable.

Then, our studies of paleontology in well No. 66 identify foraminifera, ma-
crofossils and calcareous Algae, and there are 7 genera, 18 species of foraminife-
ra, and some macrofossils and calcareous Algae:

Foraminifera: Praealveolina simplex, Taberinabangestani, Nummoloculinare-
gularis, Praealveolinacretacea, Peneropliscairensis (Chiocchini M. [26]), Merlin-
ginacretacea, Biplanatapeneropliformis, Chrysalidinagradata, Murgeinaapula,
Ovalveolina ovum, Nezzazata simplex, Nezzazataconica, Spiroloculinacretacea,
N. picardi, Pseudolituonellareicheli, Biconcavabentori, Multispirinairanensis,
Edomiareicheli, Quinqueloculina sp., Heterohelix sp., Textularia sp., Karreiel-
lasp., Dictyoconus sp., Nezzazata sp., Miliolid.

Macrofossils and calcareous Algae: Shell fragment, Algae fragment, Echinoid
fragment, Rudistfragment, Ellipsactiniasphaeractinoides.

The biozonations of deposits are done based on Wynd [2], however the inter-
national stratigraphic guide [27] is respected. The following biozone is deter-
mined and it is shown in Figure 6.

Assemblage biozone: Praealveolinacretacea-Ovalveolina ovum & Rudistfrag-
ment Ass. Zone

This biozone has 168 m thickness, deposits are between 2502 m to 2670 m,
and it is part 1 of the considered well No. 66. According to the observed fossils,
the age of this biozone is determined as the Cenomanian; so, it is comparable
with assemblage biozones 24 and 25 by Wynd [2].

7. Correlation of the Subsurface Stratigraphic Sections

An appropriate scale is considered to correlate the stratigraphic sections of the
considered subsurface for the Sarvak Formation, and it is plotted for the studied
wells (Figure 7). The thickness of the Sarvak Formation in well No. 2 is 720 m
and it is thicker than other considered wells; contrary, its thickness is less in well
No. 16 which is 100 m. The Sarvak Formation in all the wells contains mostly
limestone. However, the frequency of dolomite in the Sarvak Formation of well
No. 16 is more than two other considered wells. However, the lithology of the
Sarvak Formation totally consists of limestone in well No. 66; also, limestone
and Shale bed successions are shown only in the lithology of the Sarvak Forma-

tion in well No. 2.

8. Conclusions

The thickness of the Sarvak Formation in well No. 2 of Rag-e-Safid oilfield is 720
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Figure 6. Vertical distribution of foraminifera, macrofossils and calcareous algae of the Sarvak Formation in well No. 66.

m. It contains limestone, lithologically. In the lower boundary, the Sarvak For-

mation underlies Kazhdumi Formation and its upper boundary is covered by the

Papdeh Formation. Our precise studies of fossils and microscopic thin sections

identified foraminifera, macrofossils and calcareous Algae, 11 genera, 54 species

of foraminifera, and some macrofossils and calcareous Algae. The age of the

Sarvak Formation was obtained as the Cenomanian; thus, 2 biozones were de-

termined in well No. 2.

Biozone 1: Favusellawashitensis Range zone.
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Figure 7. Correlation of the Sarvak Formation lithology in wells No. 2, 16 and 66.

Assemblage biozone 2: Praealveolinacretacea-Ovalveolina ovum & Rudistfrag-
ment Ass. Zone.

The thicknesses of the Sarvak Formation in wells No. 16 and 66 of Rag-e-Safid
oilfield are 100 m, and 168 m, respectively. Both contain limestone, lithological-
ly. Also, in a part of the Sarvak Formation, drilling was completed (total depth)
and its upper boundary is covered by the Papdeh Formation, similarly. Our pre-
cise studies of fossils and microscopic thin sections identified foraminifera, ma-
crofossils and calcareous Algae, 9 genera, 33 species of foraminifera, and some
macrofossils and calcareous Algae, for well No. 16; in well No. 66, foraminifera,
macrofossils and calcareous Algae, 7 genera, 18 species of foraminifera, and
some macrofossils and calcareous Algae were recognized. The age of the Sarvak
Formation was obtained as the Cenomanian; thus, 1 assemblage biozone was
determined in wells No. 16 and 66, similarly.

Assemblage biozone: Praealveolinacretacea-Ovalveolina ovum & Rudistfrag-

ment Ass. Zone.
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Appendix Plates

Plate 1

(® (h) ®

a) Taberinabingistani, Depth: 2563, X40, RS #66, Sarvak Formation, Cenomanian.

b) Quinqueloculina sp., Depth: 2638, X100, RS #2, Sarvak Formation, Cenomanian.

¢)Chrysalidinagradata, Depth: 2695, X40, RS #2, Sarvak Formation, Cenomanian.

d) 1): Spiroloculinacretacea, 2): Nezzazataconica, Depth: 2699, X100, RS #2, Sarvak Formation, Cenomanian.
e) Multispirinairanensis, Depth: 2790, X40, RS #2, Sarvak Formation, Cenomanian.

f)Shell fragment, Depth: 2804, X40, RS #2, Sarvak Formation, Cenomanian.

g) Trochospiraavnimelechi, Depth: 2883, X40, RS #2, Sarvak Formation, Cenomanian.

h) Dictyoconuspachymarginalis, Depth: 2959, X40, RS #2, Sarvak Formation, Cenomanian.

i) Chrysalidinagradata, Depth: 2982, X40, RS #2,Sarvak Formation, Cenomanian.
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Plate 2

a) Trocholinalenticularis, Depth: 3066, X40, RS #2, Sarvak Formation, Cenomanian.

b) Rudistfragment, Depth: 3102, X40, RS #2, Sarvak Formation, Cenomanian.

c) Praealveolinacretacea, Depth: 2599, X40, RS #16, Sarvak Formation, Cenomanian.

d) Dicyclinaschlumbergeri, Depth: 2602, X40, RS #16, Sarvak Formation, Cenomanian.
e) Murgeinaapula, Depth: 2578, X40, RS #16, Sarvak Formation, Cenomanian.

f) Pseudolituonellareicheli, Depth: 2592, X40, RS #16, Sarvak Formation, Cenomanian.
g) Chrysalidinagradata, Depth: 2595, X40, RS #16, Sarvak Formation, Cenomanian.

h) Mangashtiaviennoti, Depth: 2599-2600, X40, RS #16, Sarvak Formation, Cenomanian.
i) Actinoporellapodolica, Depth: 2599, X40, RS #16, Sarvak Formation, Cenomanian.
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