154 1F¥ linen) 9 3wl FF o Lol VA 090 ¢(60 3135 cwlilcpmo) (w98 (gLoasdly

9518 (S Gl 5o lded Wil il (5, Kdu 9 (g yluxe

el o 9 AeaiS (odle o9y

lnl ol «wlidios pgle asly o collool o1 olSiils sl pole 0aSLisls cynjpsle 09,5 d 5o (gazeiils -
Slnlolyes «linios pele axly (ol oliT olSisls culy pole 0aSzils (poipgle 09,5 Lutils =Y

*aleali.mohsen@gmail.com

b3y illio g gi VEYIVIA 2 b iy VEY/BITY el o

oMSs
3l Glagis ;o 5 SalSiw jl 55 dnly Glagisy ;0 o (b S 655 b ns)ls (a0 &ly o Lled Wil
A5l luced O)go 4 (e ,ls o) dslllas o550 4l 0 YV ags ls ol jo Lled wijle anl ool JSlis s glgd Sl S
sebiie 4 YV a3 ls olr )0 lded wijle (gl (ol jo sl oads saidigy Slued Djgo 4 GlgaS Wile Jawgi 5 easilig 1) o8
WY bl 4 olisKae cldllas 285 15 it Kiw anllls 550 ilas (6, Sikie 5 o orgmybasmms dvo sl 3, o lolis
Sl g s (b cgunsS angy Jolds (slojlud; w08 oz B 50 (el Gulig iy Vg il )8 o)l )0, VY Jal) o)l
§ GOLS mwg slaaiyy 9529 5 oy o lus ) (o 0T Jrod et jba) glacald (pls 4S) (o slach ) 058 apelil 5l
et b gy a0 S 5% S )0 YT (g s olz il S JIg a5 sms e ol (s LS leo e ) 58 Griaren
W3l 3 pgw 03) (ggm; S du (il () Kaiz pealin 5 LS 0,50 5 o jlud ) oy il 2 el ol atigs SS9
R 9 )9e adhaie (o093 SLdla (silu il 53 Wl oo Ll Wil (ouiliw (6 Sanz 5 (o5 e (o 0B (Lol LIRS

Al a4l S b o

il &, T WCYE ) RTERN 8 Gl (lded wsile 1goals glaeily

sl gy il b T JLds aa S el
Coomw Ay o b uien oad oloul o35
a8, oyl Sebos, & 5 S b Jlo b
Slobis G 09 A a4 S cl
2 Al S 0y (o beul plal s Gl
Jodje (Soldlyd g 03,0 S0 oSl
Obled Wil alox 5l (cogen g Surie (& (il
olded Wil (Voo ) K5 cwl on i an iy
ady> O LS et 5l S
s cl GugB il (Gl g ST
i s e smeslsy Sal S (Sl
cde ay ldgd ailw ol eu i LS s
Sl J g St g 5 il
Sy—bioe Al b Sl A mee Oibe
B0 0 (1 JSE) TY us s olx OYVE L alae)
@ 28> SraskS AL g i, Jlod (g keskS
Olled (350 89, 2 Ol ool Gl b 3l 13 5lsal
PY o7 Jsb b o lEl 5 00plS pun il IS4

Sy -
o) a1 asBbtenitin d (Ablie (o9 sladdg>
S any albide la,pSh piSpay a5 aiies
le (Pl (B g (Sloj sloelidla o (il
YN GlKen 5 ) cala] wlibans
9 Sl ooy oyl 5y ploliss Slaal 5l (S
el Slojlad ) sladcgoes (oSl 5 (SO90e @595 0975
Mg lols,  slacsome Kl og
shezee GLogsl o0 S5 5 SasS Slsd onaslas
gl e Slhedd 5 ol Olyz S e 5 OT wile
auyeS (YN L Sen g ally) sl Los o 5l
055 Al 5l (iFu STy oailyg) - 005500
FoghS Voo e gu> 50 (awg b aS 0g Llews -~
G5l g adly (Brdosix - Jled sass,
obe 85 U (a5 5 35 5o & Bl9) (Al s
03,5 My (B8 Gl (omgie e o
Jyame auype S ol (Vo0 Y ssle)
LlgasS oraej o 51 Olml (a1 (gloamy



v

1F¥ linen) 9 3wl FF o Lol VA 090 ¢(60 3135 cwlilcpmo) (w98 (gLoasdly

w&d)&%ggw)bw‘bo)b)ﬁ)w

oSl A 2oz 53 e Oliee 3 GLled ke

Il Zagros Basin
[Iisanandaj-Sirjan Basin

I Urumieh-Dokhtar Basin

Lut Basin

Il Makran Basin

[l Central Iran Basin

[ Alborz Basin

i Kopeh Dagh Basin

M Study Area

. High Zagros
Zagros Fold-Thrust Belt

KF: Kazerun Fault

BF: Balarud Fault

HZF: High Zagros Fault
MRF: Main Recent Fault
MFF: Mountain Front Fault
MZRF: Main Zagros Reverse Fault

D5 el Bt it S a3 sk
5 SIS 5l i yj slaciand )5 Glave cnl ) oliled
Seslss SalSw 5l GBsE 5 Sle slagi 5o
b@%b}'&ﬁb‘ot{d| (Y J&w)w‘ oMJ..SM.J
BN R R e Rt

Turkmenistan

)

5

Afghanistan

Gliseo gl s (@ (YeoA ‘G’L’L’ 9 ylao) Cowl ouls oolo oyl QT 89y y Al ‘;’LM"L.» gy &5 ol ! ‘515 asds (Al sy

AOTYF a5 1y b L) Canl ok (i S 3038 70 b (329510 (e CusBgn o5 575 Adg
Fig. 1. A) general map of Iran showing different construction zones (Mobasher and Babaei, 2008). B) Different parts of
the Zagros basin, where the location of the Darquain field is marked with a red square (adapted with changes from

Matiei, 2014).
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Fig. 2. Stratigraphic column of Fahliyan formation in Darquain field 33. Gamma well log, which is compatible with
microfacies and sequences to a large extent, is clear in the stratigraphic column.
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Fig. 3. Microscopic images of the Tidal flat microfacies of the Fahliyan formation in Darquain field. a- t: mudstone to
dolomadstone microfacies (4280 meters depth), b- red arrow of evaporite mold, green arrow of bivalve and echinoid fragments

(4285 meters depth), p- red arrow of fenestral fabric, orange arrow of bivalve (depth of 4290 meters), t- green arrow of
Dolomite (XPL). ¢: quartz mudstone microfacies (XPL) (4300 meters deep), j: shale petrofacies (4340 meters deep).
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Fig. 4. Microscopic images of the lagoon microfacies of the Fahliyan Formation in Darquain field. a, b) Bioclastic Wackestone
microfacies, gastropod red arrow, benthic foraminifer and bivalve fragments green arrow (XPL) (4044m depth), p, t) Bioclastic

Wackestone to Packstone, Red arrow of benthic foraminifera (XPL) (4065m depth) c¢: Mudstone microfacies, Red arrow of
benthic foraminifera (XPL) (4310m depth) g: Peloid Packstone microfacies, Peloid Red arrow, green arrow of benthic

foraminifera (XPL) (4320m depth) Meter).
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Fig. 5. Microscopic images of the shoal microfacies of the Fahliyan Formation in Darquain field. A, B: Bioclastic grainstone rudstone
microfacies, peloid red arrow, brachiopod green arrow, bryozoan blue arrow (XPL) (4460 m depth). P, T: Peloidal grainstone

microfacies, peloid red arrow, bivalve and brachiopod fragments green arrow, intraclast blue arrow (4470 m depth). (XPL) c: Ooidal
grainstone microfacies (XPL) (depth 4470 meters). g: grainstone bundstone microfacies (XPL) (depth 4480 meters).
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Fig. 8. Chronostratigraphic diagram of the formations formed in the Arabian platform during the Cretaceous period
along with the maximum levels of sea advance in the Cretaceous period (Sharland et al., 2001).
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Abstract

The Fahliyan Formation located in Darquain oil field with low lithological diversity, is composed of
limestone in the lower parts of the reservoir and dolomitic-limestone in the upper parts. In the study area
the Fahliyan Formation in the Darquain 33 well (in Darquain oil field) has overlain conformably the
Garu Formation and overlaid by Gadvan Formation. In this research, Fahlian Formation in Darquain 33
well was studied lithologically in order to identify microfacies, sedimentary environment, and sequence
stratigraphy. Lithological studies led to the identification of 13 facies (including 12 microfacies as well
as one lithofacies (shale)) belong to 4 facies belts, including tidal flat, lagoon, shoal and open marine.
The absence of barrier reefs (which are characteristic of rimmed shelves), the gradual conversion of
microfacies to each other, and the presence of vast areas of tidal flat as well as the absence of
calciturbidite represent the carbonate sequences of the Darquain 33 well deposited on a carbonate ramp
platform. Base on the microfacies, gama ray and sequence stratigraphy concepts, three 3" sequence in
Darquain 33 well was recognized. The investigation of sedimentary environment and sequence
stratigraphy of the Fahliyan Formation could be useful in the reconstruction of paleogeography of the
study area in Cretaceous time.

Keywords: Fahliyan Formation, Darquain Oil Field, Depositional environment, Sequence stratigraphy

Introduction expression is the marine Persian Gulf basins

The NW-SE trending Zagros orogenic belt,
which extends for about 2000 km from Turkey
to south-eastern Iran, with its numerous
supergiant hydrocarbon fields, is the most
resource-prolific fold—thrust belt of the world,
and it represents a large segment of the Alpine—
Himalayan collisional system. The Zagros
Fold- Thrust Belt is an imbricated and simply
folded belt that lies on the northeastern margin
of the Arabian Plate and has been subdivided
into NW-SE trending structural zones parallel
to the plate margin separated by major fault
zones such as the High Zagros and mountain
front faults. The Zagros Basin is filled by rocks
ranging from the Cambrian to Holocene, which
exhibit significant thickness and facies
variations both along and across the belt. The
Zagros region was part of a passive continental
margin, which was rifted between the Permo-
Triassic and the Late Cenozoic collision.
According to Alavi, (2007) the Zagros Fold-
Thrust Belt is a result of the structural
deformation of the Zagros (peripheral)
proforeland  system, whose present-day

(Baltzer and Purser, 1990) and underlying pre-

proforeland, mostly shelf deposits. Following
the Permo-Triassic rifting episode, the Zagros
Basin was sub-divided into two main basins:
the Lurestan Basin to the NW and the Fars
Basin to the SE, with very different
sedimentary successions. Our study is
restricted to the succession of the Fahliyan
Formation in Darquain Oil Field. The lower
contact with the Garu Formation is
conformably; the upper contact is followed by
the Gadvan Formation. In the present study,
one new subsurface well have been studied,
including the Darquain33 well. The objectives
of this study are facies analysis, depositional
model and sequential stratigraphy of the
Fahliyan Formation in the study area.

Materials and methods

In this study, 1 subsurface well from the
Fahliyan Formation, was studied. Over 178
thin sections from core were made. Carbonates
were classified using the Dunham (1962)
scheme. Using the facies data, the sedimentary
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environment was identified and using the
standard ramp model of Wilson (1975) and the
microscopic facies of Flugel (2010), the
sedimentary model of the Fahliyan Formation
in the study area was designed. From this data
have been used to study the sequence
stratigraphy of the Fahliyan Formation in the
study area by the method of Catuneanu (2019).

Results, Discussion & Conclusions

Based on the characteristics of petrographic
studies, as well as the abundance and
distribution of foraminifera and other
components and characterization of texture and
facies, 13 carbonate facies have Dbeen
identified, which deposited in 4 facies belts
including tidal flat, lagoon, bar and shallow

open marine. According to the field
observations, petrographic studies, and
comparison of vertical and lateral changes of
the facies, the carbonate facies assemblage
were deposited in a homoclinal carbonate
ramp. The absence of barrier reefs, intraclast,
ancoid and grain aggregate charging become
facies together and the existence of vast areas
of tidal this sequence deposited on a carbonate
ramp platform. It also shows that the absence
of calciturbidite shows that carbonate sequence
has been deposited on a carbonate ramp
platform. 3 sequence in Darquain33 well was
recognized. The investigation of sedimentary
environment and sequence stratigraphy could
be useful in the reconstruction of
paleogeography of the study area.



