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Fig. 1. A schematic tectonic map illustrated location of the different continents, as well as the Tethys and Mesogea basins. The
map additionally shows the location of the Sarvak platform (indicated by a red star), B. represents a reconstructed illustration
of the central Tethys during the Cenomanian, and C. during the Turonian period, equivalent to the deposition of the Sarvak
Formation and its geographical location (modified from Barrier et al. 2018).




Y#A

\F.¥ QLH*QU 9 )L@d AR GJM AY 099 “sgﬁ)ls @“L‘*’%’w;

5 Lige ¥ \Y 5 ity 5 6 jlsSe N AAY WSS
ot ansS ol VA (alS 5511 oS
oSl e 9 4 STy (Sl 5 S by 0 e
¥ JS2) 358 o0 e 03baw 00 )93 (2 0S5 9 2 o
oolw 03,93 ez (9 (Sleilo sl Sy ull 2 (A
ol QL)) 9 J5850 (Sodly 3 codil )b (g @
i 9 (b Ve o ¥ g K8 g i) 09— o0
SB)9,8 Sy Djg—o @ 4T g (Soludly)s (Ve - ¥
0ol 85,55 e (g5 ilie yo adly Sy S Slessl
S5 9y Slaade> o St 5l (Ko g 4l A S
Obg) alioe (ST 00 )55 0 (Sl dnpeS 5o
ok g9y dmdem Cpl 0 (YTY (ol g Sy
Crzmosd Jlob Wgy b (pla Sl )0 (85 pelie
Qe Caed] Pl Y o X lace g aS w5l 108 5,5
Ul a5 Slig o, Lo gl ) o (B Y JS)
o1y A 5 Bes o5 Sl Sy 0 SlnSs 095
DU g padecs 2 j9) Wloa b dig (98 Ao g
S S tte Jgdyo Solibly 5 09,8 ol (VYT
(AT JS8) il plll g Sg e o033 (slanijle
@52 ool j (B o plll g Sg s lasijlw oS

Ngds oo SSE o2 5l Swgnl G g ol

4 Sgpm Sile (G35 (g odd plgie 3lse p oglle
4 s slol Wil 5l Gll (S5 e esd Ol
DEshs 9 kit Jsdje (Solilyd jo ok
5y3e dilate 1 |, Wil cpl anlllae 5 sy (VYA
FY s X ol g0 olwl cpl o dsles co oz g0 dslllas
o e 4 Jlab Jodie (Folidlyys jo wisle ol
Sl b))y pem) slabaze daojlus 5,
Lol 5 ol 6Ranr QB 5 s,
il onl 5o (9,0 dobo )5 Jolae (5m) oS
51 el ke 4 (pizeen 28)S 1B dalllae o5
sloanlp o plel wijle cpl jo G3slk Al
iU as S 18 adllae o 90 5 Wil cal 5o 5333k
o gl 4 b ol sl asdllas Gl conl S5 4

ol S0 5y a3 5 g0 0l 90 j0 STy aijle

il cl oo oyl | i5e o e ST 4l
Job ;o aS oog Lilgu 3 5,L38 4l ool Jlad e
I3 sl gl Jlo 5 &5l o Sigiptlly
oo Jd olieeS bl 5l Sigieim Lo yo g aiile
5‘;)5")3)3 5\%%0«Qb.ﬁ)gf\"'f‘ob&wﬁo)b")u_m" |

4§ o

~
<3 . TURKEMENISTAN
4 Gl'hn:' : e | 3
\ ) S A ~— <4
L \ borz = !
B ™ == T
N\ /7 z
&N\ X . / ]
e \\\,o «Central Tran 4 g
z
Z
-
]
El

0n Cumyo b olyan Jgi50 (Folidly ;s B g (VAN (GLIGT 51 oliidl) 0095 i 9 8550 (515 slo s Ciyo A 5| Siloch g ¥ JSC

LOAYA b (polS 51 i ) Jodyo Folidl,d 55 axlllao 3,50 Y 9 X i

Fig. 2. A. Map displaying the geographic location of the high Zagros and folded Zagros zones (adapted from Aghanabati,
1398), and B. Map showing the specific locations of the X and Y oilfields in the Dezful Embayment (modified from Colman

sadd, 1978).
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Fig. 3. Stratigraphic column of some parts of the Mesozoic and Cenozoic ages, along with the position of the Bangestan Group
in the Dezful Embayment (modified from Colman Sadd, 1978 and unpublished internal report from NIOC). B. Stratigraphic
column of the Cretaceous sequences in the Arabian Plate (adopted and modified drom Sharland et al., 2004).
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3 Oligosteginids facies
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Fig. 4. The studied microfacies in the Sarvak Formation. A-E are belonged to the outer platform and from shallow to deep open marine
settings are: A. O1- echinoderm foraminifera rudist wackestone-packstone, B. O2-bioclast peloid rotalipora wackestone, C. O3-
Oligosteginid packstone, D. O4- bioclast oligosteginid wackestone/packstone, and O5- spiculite peloid wackestone (packstone?)
involving siliceous sponge spicules and regarded as deepest microfacies. The middle platform of the Sarvak Formation including three
microfacies. From open marine toward lagoon setting are: F. S1- bioclast peloid packstone/rudstone, G. S2-rudist
boundstone/bafflestone and H. S3-(bioclast) rudist floatstone. The frequency of the rudist communities are high in this part of setting

inthe Sarvak Formation. I. L1- rudist debris foraminifera wackestone, J. L2- foraminifera wackestone/packstone, K. L3- Foraminifera
bioclast peloid wackestone-packstone, L. L4- peloid packstone, and M. L1- mudstone.
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Fig. 5. Depositional model and microfacies of the Sarvak Formation in the studied oilfields.
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Fig. 7. Determined diagenetic processes in the Sarvak Formation (all images are in XPL). A. echinoderm overgrowth rim cement, B.
drusy cement with increasing crystal size toward the center, C. blocky cement, D. equant cement, poikilotopic cement, F. bioturbation
in the form of boring, G. bioturbation as barrowing, H. micritization around echinoderm, I. fracture which developed after dissolution.
The effect of pressure dissolution in result of compaction J. dissolved miliolid and K. development of the high amplitude stylolite, and
L. swarm solution seams. M. The dissolved bioclast which is cemented. N. cubic pyrite from deep depositional environments in the
Sarvak Formation, P. Euhedral to subhedral dolomite crystals, and Q. anhedral/xenotopic and or R. rhomboid including fluid
inclusions.
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Abstract

The Sarvak carbonate Formation is an important formation in the Zagros region, known as the second
largest oil reserve, after the Asmari Formation. This study focused on studying two oil wells of the
Sarvak Formation in the Dezful Embayment, which is from the Late Albian-Early Turonian. The lower
boundary of this formation is undetermined as a result of the incomplete drilling of wells, and it changes
into the Surgah Formation at the upper border. Examination of thin sections of cuttings samples indicates
the development of microfacies within this formation in the platform settings of a lagoon, barrier, and
open marine in an inner, middle, and outer carbonate platform. According to this study, the Sarvak
Formation consists of four 3rd-order depositional sequences, labeled A, B, C, and D, which correlated
with its equivalent in the Arabian plate. Except for depositional sequence A in the examined oil fields,
included part of highstand system tract (HST), in result of incomplete well drilling, the other
depositional sequences consist of transgressive system tract (TST) and highstand system tract (HST).
Based on the two-dimensional panel obtained from the analyzed fields in the research area, it can be
observed that the process of facies changes and subsequent formation of depositional facies settings
prograde from the X oil field toward the Y oil field. Additionally, the thickness of this depositional
sequence in compared to the other sequences is the lowest. According to the research, the sedimentary
basin of the Sarvak Formation during the formation of the final sequence (i.e., depositional sequence D)
includes deeper microfacies compared to other sequences. The main diagenesis processes examined in
the thin sections microscopy of this formation include cementation: syntaxial overgrowth rime, equant,
drusy, blocky, poikilotopic. The other diagenetic processes in this formation are: dissolution,
bioturbations (boring and barrowing), micritization, compaction, pyritization, porosity, and
dolomitization.

Keywords: Sarvak formation, Depositional environment, Sequence stratigraphy, Diagenetic processes,
Zagros




