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Fig 2- The location of the investigateditld (B) has been marked in the northwestern part of the Persian Gulf. In
this field, the position of three key wells is shown. b) The stratigraphic column and lithological characteristics of
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and the changes of the gamma ray well log in association with informal member of the Fahliyan Formation
(Middl e Yamama, Upper Yamama and Khami) in key well B2 are shown.

d https://doi.org/10.22108/jssr.2022.135581.1246 @ https://dorl.net/dor/20.1001.1.20087888.1401.38.3.5.2


https://doi.org/10.22108/jssr.2022.135581.1246
https://doi.org/10.22108/jssr.2022.135581.1246
https://dorl.net/dor/20.1001.1.20087888.1401.38.3.5.2
https://dorl.net/dor/20.1001.1.20087888.1401.38.3.5.2

YN OLlen 5 Css sl e ...u@)\a}gﬁd@};lw&“Lg,\clsc}hw@uux”

Cretaceous sequence stratigraphic chart

. ™ :
N Relative sea lev C Sequence = 2
SF Stage Long and short term s esﬂ‘e‘?l:;le‘l cunve ‘o‘\'\c?\::\.,m“ﬁ‘ ;@,?Q Straltligraphy ‘;a,_ Tectonic
Bl 5[5 (Hag,2014) | globalsealevel curves |yan-Buchem et al., 2006 ‘;f!c“”‘“‘e $\$‘> Framework || Z& Megasequence
5 a g..g i -Unpublished) @a“- : \&e (van-Buchenn et al.. 2006) T (Sharland etal., 200])
o | B - 250 200 150 100 5m 0 ) 2
c
kad _~ Maas, Kigs
| maasTRICHTIAN =
31 .E Z \
k=) < ]
—m—] £ | A Eez 2
[ B 2 vz 948 &
- < 2 g3 fn
-+ 2 T O S e
o & S 2lEZ
] 5 )
| cameanian g E. | -3 _f:g ﬁg 5 %.Z
5| - g K70 S 3 g
= = ® 2858 <«
w g ’ §°F ~
% g — 00— 2
i SANTONIAN ) I AP 9
86.3 &i 8 E llam |Sant.2 Kies
CONIACIAN g Con. |
e — - Laffan | g, K160 i )
RN Phase 3 T Tur.
%] [ i (Cenomanian- — a0 g
. Turonian . k-
=) CENOMANIAN ) E Cen.2 i AP 8 g
)
(o) K i l Cen.1 K120 )
N [ 100.5 et -é
m I L ayddud K1y g
" % n
bl s
Kioo v
< ALBIAN ) ,E A o~ Alb.
v (] E -
= a2 Z . 2 2
- v < 288
w L 1130 — 21 8% o
_ == (Ka0?) Es8E
x &8 Eo0H
= a o8 a§
APt. ®“g0
o C < 2252%
>-‘ APTIAN K70 = 53 E gg
0 —— Te,| SBEZE
< UGadvan [BAar.2 o S g 2
w R g
1263 ——ri LGadvan K50 =
M1 =y
= Upper [Bar.1 A
| eaRReAN g Fahllyan k40
l-15_1w'8_ E 2 g
HAUTERIVIAN = ¢ tower | . |? 2
1230 Ll ; q Fahliyan - E
g/ Y : 5
H o 4 = o
VALANGINIAN Short-erm = g g
curve B o= [
75| .- K30 <=
1= ?
g 5 >L ' Tao i
15 1450 + el [-2]
SB sp  HST:Highstand systems tract TST:Trangressive systems tract ~ MFs:Maximum flooding surface  SB:Sequence boundary

.(Van-Buchem et al. 2006) <ol s asein b, o g Sl Sk Lol per (o S5 A Al S il ulidar G- s
ol 0 4wy lae (Sharland et al. 2001) g ¢ dio slal sla (il b 5 asin po 835 e 5o bl
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sea level changeg$Vvan-Buchem et al. 2006). The sequences in the third order scale have been determined and
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Table 1- A summary of the data used in the two hydrocarbon fields A and B from the Sarvak and Fahliyan
formations, respectively is shown.
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Table 2- Description of 8 identified sedimentary facies in the Sarvakormation in field A positioned in the
Abadan Plain province
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Table 3- Description of 8 identified sedimentary facies in the Fahliyafrormation in field B positioned in the

northwestern Persian Gulf
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Fig 4- Thin section and core photomicrographs from 8 sedimentary facies identified in the Sarvak Formation in
field A is shown (all images of thin sections were prepared in PPL light). For more explanations regarding these
facies, refer to Table 2.
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Fig 5 Thin section and core photomicrographs from 8 sedimentary facies identified in the Fahliyan Formation
in field B is shown (all thin sections photomicrographs were prepared in PPL light). For more explanations

regarding these facies, refer to Table 3.
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Lithologyj Biostratigraphy (Assadi et al., 2016)
BZ-1: Nezzazata-Alveolinids assemblage zone
L . 7-24- Rudist debris Facies (Wynd, 1965)
e Shale % leCSlOHCﬁ BZ-2: Nezzazatinella-Dicyclina Assemblage Zone
g Dolostone -Dolomilic Limestone ﬁ BF-1: Rudist Debris biofacies 7-25- Nezzazata-Alveolinids Assemblage Zone (Wynd, 1965)
QO)D Argillaceous Limestone BF-2: Oligostegina biofacies 7-26- Oligostegina Facies (Wynd, 1965)
)—J 7-29- Valvulammina-Dicyclina Assemblage Zone (Wynd, 1965)
Nomencluture: OI: iron oxides/ FP: Ferroan pisolites/ SS: Sponge spicules/ RS: Rotalia SP/ BR: Brecciation/ BU: Bioturbation/ PF: Planktonic foraminifera
Sequences stratigraphy N HST:Highstand systems tract  TST:Trangressive systems tract o, Depositional Sequence of Sarvak
o MES. o8 SB:Sequence boundary MI'S:Maximum flooding surface
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Fig 6- The results of petrographic analysis along with the redts of biostratigraphy and differentiated

sequences in the Sarvak Formation in the studied field in Abadan Plain. In addition, core and thin section
photomicrographs from important key stratal surfaces (sequence boundary and maximum flooding

surfaces) havebeen displayed.
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Thin section and core photomicrographs from
sequence stratigraphic key surfaces

Legend
Fp: ferroan pisoids
lo: iron oxide

Cb: Collapse breccia

BU: Bioturbation

PF: Plnktonic Foram
RS: Rotalia sp.
SS: Sponge Spicule
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Fig 7- Core and thin section photomicrographs of key sequence stratigraphic surfaces (sequence boundaries (SB)

and maximum flooding surfaces (MFS)) identified in the Sarvak Formation of the studied field are shown.
Generally, SB surfaces are defined by the evidem of karstification and brecciating and MFS surfaces
characterized by development of open marine facies. For more details, please see text.
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Fig 8- The results of petrographic studies along with the biostratigraphy analysis and sequence stratigraphy
framework of the Fahliyan Formation in the studiedfield in Northwestern Persian Gulf.
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Thin section and core photomicrographs from
stratigraphic key surfaces

SB-1

4 VG: Vuggy porosity
KA: Karstification
FR: Fracture

PL: Peloid
SS: Solution Seam
PY: Pytite
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Fig 9- Core and thin section photomicrographs of key sequence stratigraphic surfaces (sequence
boundaries (SB) and maximum flooding surfaces (MFS)) identified in the Fahliyan Formation of the

studied field are shown. Generally, SB surfaces are defined by the evidence of karstification and MFS
surfaces characterized by development of open marine facies. For more details, please see text.
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Prediction Error Filter Analysis (PEFA)

Normalized Cumulative Gamma Deviation Log (NCGDC)

Stage | Stage 2 Stage 3
A GRLog Prediction Filter Predicted GR Example Value
Data Coefficient value PEFA and INPEFA
GR 1 % C1 = Y1 DEPTH (M)| PEFA_GR|D-INPEFA_GR

2700.071 | 0.2678 0.2588

— — - _ m— 2700.2234 | -0.3657 | 0.2431
§ e & = 2700.3758 | -0.2817 | 0.2646
m 2700.5282 | 0.298 0.2811
% GR 3 * C3 = ¥3 2700.6806 | 0.0779 0.2637
o 2700.833 | 0.3006 0.2591
N GR 4 * C4 = Y4 2700.9854 | 0.0985 0.2415
= 2701.1378| -0.1788 | 0.2357
é GRn % Cn _ Yn 2701.2902 | -0.183 0.2462
m 2701.4426 | -0.149 0.257
% 2701.595 | 0.0531 0.2657
= . 2701.7474 | 0.2462 0.2626
< Actual i Predicted 2701.8998 | -0.0322 | 0.2482
LLE Value Value 2702.0522 | -0.0875 0.2501
o 2702.2046 | 0.0257 0.2552
PEFA=Error in Prediction 2702.357 | -0.0283 | 0.2537

2702.5094 | 0.0299 0.2554

INPEFA={(GR1-Y 1)+(GR2-Y2)+(GR3-Y3)+HGR4-Y4)+....(GRn-Yn)} 2702.6618 | 0.106 0.2536
— 2702.8142 | -0.0114 | 0.2474
INPE; o 2702.9666 | -0.1057 | 0.2481

ol PEFA jls pmad (slhas sz 53ls INPEFA 15 god .conl 0ai jasein INPEFA 5 PEFA 15 g0 fposs Slewlons L, -V S
ol ok esls OLES A-2 ol> 51 oS s Sy ol b g sddawlow polis ‘)L’u (Nio et al. 2014)

Fig 10- The calculation procedure for determining the PEFA and INPEFA curves has been presented. The
INPEFA curve is the cumulative error values of the PEFA curve(Nio et al. 2014). An example of calculated
values by this method is shown in a part of well 2.
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Normalized Cumulative Gamma Deviation Log (NCGDC)
Stage 1 Stage 2 stage 3 Stage 4
>Lage [ Slage 2 Stage 3 238 Example Value
- : S ; : 05 NCGDL
GR Log Deviation Log Cumulative deviation Normalized Cumulative deviation
Data
; i1 ; 3! CGDL 1=GI ‘ NCGDL 1-CGDI, 1- CGDI min/CGDI CGDL mi GERTH onll_HEEDL
I(I)I*(lklv(l{d l DL 1=GD 1 I h iDL 1-CGDL 1- CGDL min/CG! max -CGDIL min| 2700.071 0.766
2700.223| 0.7667
GR2 ‘ GD2-GR2-GRa ‘C(‘DLZ*('DZ + CGDL 1 ‘ ‘\1 DL 2-CGDL 2- CGDL min/CGDL max -CG I
3. J J NCGDL 2=CGDL 2- CGDL min/CGDL max -CGDL min 2700.376 | 0.7672
I GD3-GR3-GRa ’ CGDL 3~ GD 3 + CGDL 2 ‘ ’NCGDL 3=CGDL 3- CGDL min/CGDL max -CGDL min /00125 I0Re I
2700.681( 0.7671
‘ GD 4- GR4-GRa ‘ CGDL 4-GD 4 + CGDL 3 ‘ ‘NCGDL 4-CGDL 4- CGDL min/CGDL max -CGDL min 2700.833 | 0.7669
2700.985| 0.7668
GD5-GR5-GRa I CGDI5-GD 5 | CGDI 4 ‘ ‘NCGI)I.S—C(H)I.S- CGDL min/CGDI. max -CGDI, min 2701.138 | 0.7669
2701.29 | 0.767
GR 6 GD 6~ GR6-GRa I CGDL 6=GD 6 + CGDL 5 ' ’ NCGDL 6-CGDL 6- CGDL min/CGDL max -CGDL min| 2701.443| 0.7671
2701.595( 0.767
GD 7= GR 7- GR fl‘ ‘ CGDL 7-GD 7 + CGDL 6 ‘ NCGDL 7-CGDL7- CGDL min/CGDL max -CGDL min 2701.747 | 0.7669
2701.9 0.7668
GR 8 ‘ GD 8~ GR§-GRa ’ CGDL 8- GD 8 + CGDL 7 ’ ’NCGDL 8-CGDL 8- CGDL min/CGDL max -CGDL min 2702.052| 0.7666
2702.205( 0.7663
‘ GD 9-GR9-GR a ‘ CGDL 9-GD 9 + CGDL 8 ‘ ‘ NCGDI. 9-CGDL 9- CGDIL min/CGDI. max -CGDIL min 2702.357| 0.7659
I(;mo GR 10-GR a ‘CGDI.]O'GD 10 + C(;Dm‘ ‘N’CGDL 10~CGDL 10- CGDL min/CGDL max -CGDL min 2702.509/110.7654
2702.662 | 0.765
GRn GDn-GR n-GR a Icc,m,n GDn + CGDLn lNCGDLn"C(}I)Ln- CGDL min/CGDL max -CGDL min 2702.814| 0.7645
2702.967( 0.7641
Average GR CGDL min
(GR a) CGDL max

L) g e dmlons 5Kk 51 Sl il wlid y 4o &y g0ty NCGDL 13 g ool 005 61,) NCGDL fs god flons g, 1) 505
el 0 0313 OLES A2 ol 51 isw 5o B ol by sddalow yolie 31 Jle (Tavakoli 2017 5 ol 5

Fig 11- The methodology process of calculating the NCGDL curve is presented. The NCGDL curve is calculated
based on the deviation from the mean of GR well lofyith some modifications from Tavakoli 2017). An example of the
values cdculated by this method is shown in a part of well A2.
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Fig 12- The schematic scheme of the changes in the turning points of thelBPEFA and NCGDL curves and the
key sequence stratigraphic surfaces including the sequence boundaries (SB) and the maximum flooding surfaces
is presented. The trend presented in this figur shows the common changes of sequence stratigraphic surfaces in
relation to the turning points of these curves. In some cases, these changes in turning point of INPEFA and
NCGDL curves cannot be related to sequence stratigraphic surfaces.
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Table 4- The relationship between the turning points of the BINPEFA and NCGDL curves and the key sequence
stratigraphic surfaces in the Sarvak and Fahliyan formations of the studies fields.
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Fig 13- Correlation of identified sequences in the Sarvak Formation viaNPEFA and NCGDL methods is
presented in three studied key wells in one oil field in the northwestern part of the Persian GulThese two
methods can be used efficiently together to identifgnd interpret sequencesn heterogeneous reservoirs.
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Fig 14- Correlation of identified sequences in the Fahliyan Formation vialNPEFA and NCGDL methods is
presented in three studied keywells in one oil field in the northwestern part of the Persian Gulf These two
methods can be used efficiently together to identify and interpret sequencesheterogeneous reservoirs.
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