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ARTICLE INFO ABSTRACT

Article history: Objective of this study is to conduct a geochemical assessment over source candidates in the Garangan
Received: 2023 August 20 oilfield using Rock-Eval pyrolysis and vitrinite reflectance to identify the factors contributing to
Accepted: 2024 April 21 the lack of hydrocarbon reserves in the Middle Cretaceous — Early Oligocene petroleum system.
Available online: 2024 September 22 Furthermore, the impact of mineral matrix retention, inert organic material (OM) and maturity were

examined, and the results were used to split TOC and S, parameters into the oil-prone and gas-prone

Keywords: components. Based on results, Pabdeh formation is an immature rich source, exhibiting the highest
Petroleum system levels of active OM. Unexpectedly, OM quantity for the Kazhdumi source rocks is fair, for which
Garangan oilfield contribution from inert OM is substantial. Significant inert OM is also confirmed for the oil/gas-prone
Paleo-high upper Dariyan shales and gas-prone Gadvan samples. These characteristics seem to be related to the
Inert organic material activities of the Khark-Mish paleo-high during the Cretaceous. Moreover, the Cretaceous intervals
Active kerogen composition show a maturity level equivalent to the preliminary stages of main oil generation phase. Finally,

owing to the presence of high-quality reservoir and cap strata, the absence of economical reserves in
the Asmari and Bangestan reservoirs of the oilfield is possibly related to mediocre OM quantity and

quality, and insufficient maturity of the source candidates.

1. Introduction

Unlike the well-known oilfields in the Dezful Embayment, the in the South-Dezful Embayment, approximately 20 km from
Garangan oilfield does not contain any economically viable Gachsaran city (fig. 1). Despite being explored almost a century ago,
hydrocarbon reserves in its Middle Cretaceous — Early Oligocene there is no published information available regarding the geochemical
petroleum system. This oilfield is situated as an asymmetric anticline properties of potential source formations in this oilfield.
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To evaluate the hydrocarbon potential of source rocks,
geochemical analyses like Rock-Eval pyrolysis, microscopic
speculation, and elemental analysis are commonly employed.
These analyses aim to determine three key characteristics: quantity,
quality, and maturity of organic matter. Rock-Eval outputs are often
used to assess all three characteristics simultaneously. However, it’s
important to note that these results can be misleading, particularly
for assessing quality, due to factors such as the mineral matrix
effect, the presence of inert organic material (OM), and maturity
(Hunt, 1996; Dahl et al., 2004; McCarthy et al., 2011).

The objective of this study is to conduct a geochemical
assessment of hydrocarbon source rocks in the Garangan oilfield
in order to identify the factors contributing to the lack of economic
hydrocarbon reserves in the Asmari and Bangestan reservoirs.
Moreover, mineral matrix retention, inert OM and maturity effects
over Rock-Eval outputs were examined, along with splitting the
average live TOC (Total Organic Carbon) and S, parameters into
the oil-prone and gas-prone constituents using gas oil ratio potential
(GORP) factor.

2. Research methodology
The flowchart for the study is presented in fig. 2. A total of 54
cutting samples were collected from two wells, including Pabdeh,
Kazhdumi, Dariyan (upper shaly layers), and Gadvan formations.
Geochemical analyses such as Rock-Eval pyrolysis and vitrinite
reflectance measurement were conducted on these samples.
Initially, the raw data was utilized to assess the quantity,
quality, and thermal maturity of organic matter within the samples.
This evaluation was performed using standard cross-plots and
geochemical logs. Subsequently, the impact of mineral matrix
retention and inert organic material on the apparent quality of
formations was investigated. This analysis was carried out by
employing the S, vs. TOC diagram proposed by Dahl et al. (2004).
The regression line for the aforementioned diagram is defined as:
y=ax +b (1)
Which is equivalent to:
TOC=aS,+b )
To calculate the live HI factor, the intersection of the regression
line with the TOC axis (b) is considered as inert TOC. Utilizing the

can be calculated:

following equations, HI ;

TOC ., =b ©)
TOC (live) = TOC (observed) - TOC (inert) (4)
HI(live) = SZ(obwrved) / TOC (live) * 100 (5)

The negative intersection of the regression line with the S, axis
represents the average amount of material retained by the mineral
matrix (Dahl et al., 2004). Consequently, adsorbed TOC can be
measured by multiplying the adsorbed S, by stoichiometric factor

(a). Subsequently, the calculated TOC can be subtracted from

(adsorbed)

the intersection of the TOC axis (b) to obtain the actual inert TOC

value.
TOC (adsorbed): Sz(adsorbed) a (6)
TOC. =b-TOC 7

(inert) (adsorbed)

As thermal maturity increases, the apparent properties of source
rocks are affected, and sediments that were potentially oil-prone
in their immature state may appear gas-prone as they mature
(Dembicki, 2016). Therefore, it is important to restore the initial
parameters of mature source rocks. Dahl et al. (2004) proposed
the following equations for restoring these initial parameters using

transformation ratio (TR):

sestoned) — Sagapserveqy | (17 TR) )
TOC 000 =TOC (ervety T ([Ssemveey TR)/ (1-TR) 1) )
TOC ;.. resorety = TOC g+ ([(Sypenea TR) / (1-TR)] @) (10)
HI (live. Restored) = SZ(restored) / TOC (live. Restored) * 100 (1 1)

To separate the average live TOC and S, into oil-prone and
gas-prone components, it is necessary to define the GORP (gas-oil-
ratio-potential) factor. This can be achieved by plotting S, and TOC
values on a graph and drawing trend-lines through the different
S,~TOC populations. The following formulas can then be utilized

to calculate the quantities of oil-prone and gas-prone constituents:

TOCII=TOC ..., (1-GORP) (12)
TOC M =TOC ;. ..0) (GORP) (13)
S, = Sy eseneq (1-GORP) (14)
S =S, o) (GORP) (15)

3. Results and discussions
The Garangan samples exhibit a range of TOC and S, parameters
from 0.39-4.35 wt% and 1.35-19.14 mg HC/g rock, respectively.
Based on the quantity-related factors, Pabdeh, Kazhdumi, Dariyan,
and Gadvan formations are classified as mainly excellent, fair-
good, good, and poor source rocks, respectively (fig. 8).

The apparent HI factor for the samples varies from 160 to
553 mg HC/g C, for which, Pabdeh and Gadvan formations
show the highest and lowest quality, respectively. These raw data
demonstrate a mainly type II/IIl mixture organic material for the
Kazhdumi source rocks with an average HI of 314 mg HC/g Cmg.
Moreover, organic rich Dariyan samples show a mediocre quality
(average HI =228 mg HC/g C ).

In terms of maturity, the Pabdeh formation is immature, while
the Kazhdumi, Dariyan (upper shaly layers), and Gadvan samples
have entered the preliminary stages of the main oil generation phase
(fig. 10).

The S, vs. TOC diagram indicates that mineral matrix retention
and inert organic material are negligible for the Pabdeh samples.
On the contrary, Kazhdumi and Dariyan-Gadvan samples show
significant mineral matrix effect and inert organic material (fig. 11).

Furthermore, thermal maturation has also reduced the apparent
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quality of these samples. Indeed, the calculated original parameters,

introduced the Kazhdumi formation (HI = 544 mg HC/g

(live, restored)
Corg) as a solid oil-prone source rock (Table 3).
The GORP factor was estimated for the Pabdeh, Kazhdumi, and
Dariyan-Gadvan formations (Table 3) by overlaying the data over
S2 vs. TOC diagrams based on the transformation ratios (fig. 11).
Splitting up the TOC parameter for the formations demonstrated that
around 60% of the organic material within Pabdeh and Kazhdumi
formations are oil-prone (type II kerogen), whereas this percentage

is less than 25% for the Dariyan-Gadvan samples.

4. Conclusion

Evaluation of geochemical data from source candidates in the
Garangan oilfield aimed at understanding the reasons behind the
absence of economic reserves in the Middle Cretaceous — Early
Oligocene petroleum system has yielded the following findings:

The Pabdeh formation exhibits the highest hydrocarbon potential,
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while the Gadvan formation has the lowest.

Kazhdumi samples demonstrate significant mineral matrix effects
and inert organic material, leading to a substantial reduction in
apparent quality.

Based on the corrected-original parameters, the Kazhdumi
and Gadvan formations are classified as mainly oil prone and
gas prone source rocks, respectively. However, these formations
also contain a considerable amount of inert OM, likely due to the
activities of the Khark-Mish paleo-high during the Cretaceous
period.

Ultimately, the mediocre quantity of organic matter and
insufficient maturity of the source candidates can be considered
as possible reasons for the absence of hydrocarbon reserves in the
Asmari and Bangestan reservoirs of the Garangan oilfield. It is
worth mentioning that confirming this hypothesis requires thermal
modeling of the source rocks, especially in the adjacent synclines,

where the formations are buried much deeper.
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Figure 1. Geographic location of the Garangan oilfield.
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source rocks of the Garangan oilfield.

Well | Depth Fm. S, S, S, TOC HI Ol PI T.. R (%)
GN-2 | 1254 Pabdeh 051 148 052 039 382 134 026 427 —
GN-2 | 1259 Pabdeh 075 235 048 059 401 82 024 429 —
GN-2 | 1262 Pabdeh 075 271 063 069 392 91 022 430 0.49
GN-2 | 1265 Pabdeh 062 247 072 071 349 102 0.2 431 —
GN-2 | 1269 Pabdeh 093 325 062 078 416 79 022 430 0.52
GN-2 | 1277 Pabdeh 1.05 508 097 124 411 78 0.17 430 0.51
GN-2 | 1280 Pabdeh 1.02 472 084 1.13 417 74 0.18 432 —
GN-2 | 1285 Pabdeh 133 687 071 144 478 49 0.16 430 —
GN-2 | 1288 Pabdeh 1.5 6.58 0.5 144 455 35 0.19 426 —
GN-2 | 1292 Pabdeh .51 756 076 1.61 469 47 0.17 428 0.51
GN-2 | 1295 Pabdeh 191 1096 079 213 516 37 0.15 428 —
GN-2 | 1298 Pabdeh 199 135 073 244 553 30 0.13 429 0.53
GN-2 | 1303 Pabdeh 1.92 8.8 1.08 255 344 42  0.18 430 —
GN-2 | 1306 Pabdeh 1.79 871 088 222 392 40 0.17 434 0.56
GN-2 | 1309 Pabdeh 1.7 953 073 244 391 30 0.15 433 —
GN-2 | 1312 Pabdeh 256 1513 119 397 381 30 0.14 432 —
GN-2 | 1315 Pabdeh 203 1094 085 283 387 30 0.16 435 0.61
GN -2 Pabdeh (av.) 140 7.10 076 1.68 420 59 0.18

GN-2 | 2134 Kazhdumi 038 1.84 084 1.05 175 80 0.17 435 —
GN-2 | 2135 Kazhdumi 037 1.73 072 092 189 79 0.18 436 0.66
GN-2 | 2207 Kazhdumi 042 137 098 0.61 225 161 023 435 0.65
GN -2 Kazhdumi (av.) 039 1.65 085 086 196 107 0.19

GN-2 | 2224 Dariyan 124 599 146 231 260 63 0.17 438 0.7
GN-2 | 2228 Dariyan 039 221 114 138 160 83 0.15 437 0.68
GN -2 Dariyan (av.) 082 410 130 185 210 73 0.16

GN-2 | 2256 Gadvan 136 176  1.69 1.07 165 158 0.44 439 0.69
GN-2 | 2268 Gadvan .14 176 172 099 179 173 039 438 0.71
GN-2 | 2286 Gadvan 094 159 176 091 174 193 037 440 0.72
GN -2 Gadvan (av.) .15 1.70 172 099 173 175 0.40

GN-5 | 1230 Pabdeh 1.01  3.05 02 071 432 28 025 429 0.52
GN-5 | 1250 Pabdeh 1.74  6.27 0.3 1.35 465 22 022 431 0.5
GN-5 | 1260 Pabdeh 1.54 692 035 1.61 431 22 0.18 431 —
GN-5 | 1270 Pabdeh 228 829 028 206 402 14 022 434 0.55
GN-5 | 1280 Pabdeh 1.7 727 023 186 391 12 0.19 434 —
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Continued from Table 1. Outputs of Rock-Eval pyrolysis and vitrinite reflectance measurement

over possible source rocks of the Garangan oilfield.

Well | Depth  Fm. S, S, S, TOC HI OI PI T, R/(%
GN-5 | 1290  Pabdeh 199 855 035 207 412 17 019 436 —
GN-5 | 1310  Pabdeh 196 731 041 172 426 24 021 435 —
GN-5 | 1320  Pabdeh 136 688 044 172 399 26 017 433 —
GN-5 | 1330  Pabdeh 193 953 045 204 468 22 017 434 0.6l
GN-5 | 1344  Pabdeh 17 873 046 178 491 26 0.16 433 —
GN-5 | 1350  Pabdeh  3.11 19.14 1.1 435 440 25 0.4 437 06
GN-5 | 1360  Pabdeh 179 797 041 165 484 25 0.8 433 -
GN -5 Pabdeh (av.) 1.84 833 042 191 437 22 0.9

GN-5 | 1840 Kazhdumi 023 135 03 05 268 60 0.5 436  0.59
GN-5 | 1890 Kazhdumi 175 846 038 171 495 22 017 432 -
GN-5 | 1910 Kazhdumi 1.13 504 144 149 338 97 018 435  0.62
GN-5 | 1940 Kazhdumi 108 334 086 137 244 63 024 430 —
GN-5 | 1960 Kazhdumi 1.13 587 1.08 166 354 65 0.16 435 —
GN-5 | 1980 Kazhdumi 071 474 083 131 361 63 013 436  0.64
GN-5 | 2000 Kazhdumi 143 466 1 168 278 60 023 435  0.63
GN-5 | 2020 Kazhdumi 145 435 083 149 292 56 025 434 063
GN-5 | 2046 Kazhdumi 157 1445 129 3.6 402 36 0.1 438 —
GN-5 | 2100 Kazhdumi 175 658 085 208 316 41 021 438  0.66
GN-5 | 2120 Kazhdumi 1.08 7.12 117 172 413 68 0.3 437  0.68
GN-5 | 2142 Kazhdumi 046 235 077 066 356 117 0.16 440  0.68
GN-5 | Kazhdumi(av) 115 569 090 161 343 62 0.8

GN-5 | 2216  Dariyan 262 622 124 232 268 53 03 439 —
GN-5 | 2225  Dariyan 26 58 171 258 225 66 031 438 072
GN -5 Dariyan (av.) 261 601 148 245 247 60 031

GN-5 | 2248  Gadvan 112 217 074 086 251 86 034 439 -
GN-5 | 2264  Gadvan 157 322 093 125 257 74 033 441 071
GN-5 | 2300  Gadvan 156 284 126 116 244 109 035 440 -
GN-5 Gadvan (av.) 142 274 098 1.09 251 90 034
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Figure 5-a) TOC vs. S diagram (Hunt, 1996) to check contamination of samples by nonindigenous

hydrocarbons; b) TOC vs. S, diagram (Peters, 1986) to evaluate quantity of OM.
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Figure 6. Geochemical log for the well-2 of the Garangan oilfield.
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Figure 8- a) Pseudo-Van Krevelen diagram (Espitalié¢ et al., 1985) to determine the type of

kerogen; b) Tmax vs. HI diagram (Hunt, 1996) to determine the type of kerogen and maturity

level for the studied samples.
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Table 2. Range and average of geochemical parameters for possible source rocks of the Garangan oilfield.

Formation S, (av.) TOC (av.) HI (av.) OI (av.) T, .. (av.) Ro (av.)
Pabdeh 1.48-19.14 (7.61) | 0.39-4.35(1.78) | 345-553 (426) | 12-133 (44) | 426-437 (432) | 0.49-0.61 (0.54)

Kazhdumi 1.35-14.45 (4.88) | 0.5-3.6 (1.46) 175-495 (314) | 22-161 (71) | 430-440 (435) | 0.59-0.68 (0.64)
Dariyan 2.21-6.22 (5.06) | 1.38-2.58 (2.15) | 160-268 (228) | 53-83 (66) | 437-439 (438) | 0.68-0.72 (0.7)
Gadvan 1.59-3.22 (2.22) | 0.86-1.25(1.04) | 164-258 (212) | 74-193 (132) | 438-441 (440) | 0.69-0.72 (0.71)
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Figure 9. T vs. PI diagram (Hunt, 1996) to evaluate the level

of maturity for the studied samples.
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Figure 10. Standard diagram of S, vs. TOC to evaluate effects of mineral matrix and inert OM,

along with quantifying the GORP factor for Pabdeh, Kazhdumi and Dariyan-Gadvan samples in

the Garangan oilfield.
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Table 3. Observed, corrected, and restored parameters for Pabdeh, Kazhdumi and

Dariyan-Gadvan samples of the Garangan oilfield (values corrected with respect to

matrix effects are shown in brackets).

Formation Pabdeh Kazhdumi Dariyan-Gadvan
TOC serve) 7oWE 1.78 1.46 1.48
S, observety M8 he/g rock 7.61 4.88 3.36
HIjreq) Mg he/g TOC 427 314 218
TOC,,,, Yowt 0.06 (0.04) 0.44 (0.26) 0.37 (0.28)
TOC seotpea) 7oWE 0.02 0.18 0.09
S adsorvegy M8 he/g rock 0.28 2.11 1.1
TR 0 0.2 0.1
TOC  gorea) 7oWE 1.78 1.56 1.51
S restored) ME he/g rock 7.61 6.1 3.73
TOC,,,, Yowt 1.72 (1.74) 1.02 (1.2) 1.11 (1.2)
TOC .. soneqy 7OWE 1.72 (1.74) 1.12(1.3) 1.14 (1.23)
Hly. 442 478 302
HI(live, restored) 442 544 327
GORP 0.4 0.15 0.7
TOCII 1.03 (1.04) %wt 0.95 (1.1) %wt 0.34 (0.37) %wt
57.8 (58) % 60.9 (71) % 22.5(24.5) %
TOC I 0.69 (0.7) Y%owt 0.17 (0.19) %wt 0.8 (0.86) %wt
38.8 (39) % 10.9 (12) % 53(57) %
TOC IV 0.06 (0.04) %wt | 0.44 (0.26) %wt 0.37 (0.28) Y%wt
343)% 282 (17) % 24.5 (18.5) %
S, II (oil) mg he/gr rock 4.57 (4.73) 5.18 (6.98) 1.12 (1.45)
S, III (gas) mg hc/gr rock 3.04 (3.16) 0.91 (1.23) 2.61 (3.38)

gf‘:f‘;JL;“:-):‘JQ:@L_{@.@‘o&dﬁwwgﬂgwcw)
Loy V=) Cwl IV 511 Lghtjjjl‘;:jfdhdj.oj); S50 059,5 Mg
351kl (gl 515 sad 3l o3bizal b IS5 LT plst (slaosls s Ll o(IT § 5 |
A8 o padia I/IT LS| @;,ﬂ,sﬁ;t,ﬁ odos ¢ 5 S0 sauds 53 gad ASbe
Sl sl s wlseKan 055 Ol 55 0byls djle VL sy
053,5) Jauga CiS oY < TOC) Vb &S (5158 ¥ opl oot 3
ol Sl ol bl O JT 55 05 Oltizs ¢ 5k 5 (VI LS|
@3ladl s W5 U e prlal fran 5 Cre YooV e) o3 3 pudoms i
EIER
SB35 el Jshee (38 L5l Lo g Jouily oy o0 5 4 0 Zulg o
Olej 53 i —SSHlE gl ik Sl a5 S gy 45
Sl Koo 5 Bile ol 3L Ol a sk b ol en rgo onl 5 L3 anl S
25 S ke il 8 IS phe Szl Jalse Olgioa clite datews
OLLe b3 8 e (e OBSE Ol iy e — (Sl 4l ST 3 e

S -0
Ga L O F Ole 3 Lite dats & 4 S5 pkn iy 25!
0y 5 SolanT Ojbus 53 S gyin 3 (5,8 UK pte bYs )
S 5 e I e  OSME 5 by (Sant e &S 5 g abmda Olikes
5 3 Bles ol W3l 53 3 g JT olse il n oy 5 JT eole Ol
@b Bl s s oo 5 58 5 i 5 g Y fob a Lol o o
55 i T shse O b a2t Cor o 5l s Oloj 3 )5 Sty
ST ol s Il g5 0355 51 22 0318 Wil (Se kil 3 gioee 0T
.g;.nl;.é.iv\:l}:aﬁbh‘J:-):.U)'\.»aldlﬂ}gt}%‘\q-p}u.\;l)b&{ﬂ):&
S s i 058 Gl pa 3 s pe JT o3k g 5w a5 b el 5l L
AL gl ol e 53 T Sl e S s A g

SB35 5 Jgens r3be 4k L OKSE Olkn 53 (3387 5l Joily
Sles sl Wile 5 o3 Soslite (6,8 5 OLenS sl Slsal Al Jsiss
50535 i I sl go cdifls ol 53l 15 2y (o 20 T o3l S’
re Sl Lol al g il (53b5 b8 o lamie b ) pon IV

YA



TAP=150 :(M) PE <1 F ol (o pole/l S0 g 031 jio85 00bld/ ... 85,8 ids ¢l sao @l Siuw besibegs j 2l

s on ity Jozmal 3 (6,8 IS ke 55 6T 3L Sl Esh s o el Sledis gk el ol Anl ST Cl S

W o 6o 93 kBl oo Olbn Ol bT (o s 356 53 053 9% ¢ 5y S8 J1 58

Sl 3wl Olsiea oo 54) OS5 (olemT Gadijlo CuaS 5 12w &5 das o Ol

ST ot 55 e s o 5, 56 sl m p3Y 55 dlie 08 iy 5 S apkd 3 ol psba b andllans s g Olbee (aiee S b g 5 O es
Al Gla, S5 O jt o bl e oS L4 bl et 5 4l ol Sl (O)leaS Olde i) ¢S 55 5 S5 )3

Sils

):meuu;,‘\pwu@u,,ugk,;Q,;;6;4;ou,.&,,f,a.\{g5w;,~uJT;\,.@_1,,:;,:5éujk,@gj,l4\r«r“w@g,s,.,‘@\{,@t}s‘.,.f‘gw‘.f“g;u
https://doi.org/10.22071/gs].2015.42732 YYS-¥IV AF (F) YF e o e oale aolibas .58 315 5y S 55Ul ST,

https:// A=Y\ VA G(F) ¥r e pske ale aslilad OS2 oebe 3 Ol 3 le K il T4 e SL 5 e S Lz ol g e e (sl Sl
doi.org/10.22071/gsj.2020.190938.1671

pole ol walhas . S5 4 g 55 (3 uole Kos b 0T amlin 5 Oty 1 5 2o T (sl 55 (2335 W3l 215558 s 0kd omilly (g OF Y map oS3 (63 a5 0 ¢ 316
https://doi.org/10.22071/gsj.2022.350594 .2014 FY-YV AYV(\) ¥ (e

O E 5 Kide sl ol s S glasdi 85 ol Sl addllas AT (o sim s bl Lo 0S4 Jsls 3518

References

Alavi, M., 2004. Regional stratigraphy of the Zagros fold-thrust belt of Iran and its proforeland evolution. American Journal of Science, 304,
1-20. https://doi.org/10.2475/ajs.304.1.1.

Alavi,M.,2007. Structures of the Zagros fold-thrust beltin Iran. American Journal of Science, 308, 1064-1095. https://doi.org/10.2475/09.2007.02.

Bahroudi, A., and Koyi, H. A., 2004. Tectono-sedimentary framework of the Gachsaran Formation in the Zagros foreland basin. Marine and
Petroleum Geology, 21, 1295-1310. https://doi.org/10.1016/j.marpetge0.2004.09.001.

Baudin, F., Disnar, J.-R., Aboussou, A., and Savignac, F., 2015. Guidelines for Rock—Eval analysis of recent marine sediments. Organic
Geochemistry, 86, 71-80. https://doi.org/10.1016/j.orggeochem.2015.06.009.

Behar, F., Beaumont, V., and Penteado, H. L. D. B., 2001. Rock-Eval 6 technology: performances and developments. Oil & Gas Science and
Technology, 56, 111-134. https://doi.org/10.2516/0gst:2001013.

Bordenave, M., and Huc, A., 1995. The Cretaceous source rocks in the Zagros foothills of Iran. Revue de L’institut Frangais du Petrole, 50,
727-752. https://doi.org/10.2516/0gst:1995044.

Bordenave, M. L., and Burwood, R., 1990. Source rock distribution and maturation in the Zagros orogenic belt: provenance of the Asmari and
Bangestan reservoir oil accumulations. Organic Geochemistry, 16, 369-387. https://doi.org/ 10.1016/0146-6380(90)90055-5.

Bordenave, M. L., and Burwood, R., 1995. The Albian Kazhdumi Formation of the Dezful Embayment, Iran: one of the most efficient petroleum
generating systems. In: B. J. Katz (Editor), Petroleum Source Rocks. Springer, pp. 183-207. https://doi.org/10.1007/978-3-642-78911-3 11.

Bordenave, M. L., and Hegre, J. A., 2005. The influence of tectonics on the entrapment of oil in the Dezful Embayment, Zagros Foldbelt, Iran.
Journal of Petroleum Geology, 28, 339-368. https://doi.org/10.1111/j.1747-5457.2005.tb00087 .x.

Bordenave, M. L., and Hegre, J. A., 2010. Current distribution of oil and gas fields in the Zagros Fold Belt of Iran and contiguous offshore as
the result of the petroleum systems. Geological Society, London, Special Publications, 330, 291-353. https://doi.org/10.1144/SP330.14.

Dahl, B., Bojesen-Koefoed, J., Holm, A., Justwan, H., Rasmussen, E., and Thomsen, E., 2004. A new approach to interpreting Rock-Eval S2
and TOC data for kerogen quality assessment. Organic Geochemistry, 35, 1461-1477. https://doi.org/10.1016/j.orggeochem.2004.07.003.

Dembicki, H., 2016. Practical petroleum geochemistry for exploration and production. Elsevier, 330 pp. https://doi.org/10.1016/C2014-0-
03244-3.

Espitali¢, J., Deroo, G., and Marquis, F., 1985. La pyrolyse Rock-Eval et ses applications. Deuxieéme partie. Revue de L’institut Francais du
Petrole, 40, 755-784. https://doi.org/10.2516/0gst:1985045.

Ghayeni, H., and Mahmudy-Gharaie, M. H., 2023. Hydrocarbon generation potential of the Kazhdumi Formation in Tang-E Maghar and
Perchestan sections compared to the other oil fields in the Zagros Basin. Scientific Quarterly Journal of Geosciences, 33, 27-42. https://
doi.org/10.22071/gsj.2022.350594.2014. [In Persian].

Hunt, M. J., 1996. Petroleum geochemistry and geology, 2nd ed. WH Freeman and company, New York, 743 pp. https://doi.org/10.1021/
ef960184w.

VAN



TAP=150:() P <1 Fol (o j pgle/gl jSas g 031 juhs owbld/ ... gl8aS s glsuo sl livoSauw ulbwowiigs § b )

Kobraei, M., Sadouni, J., and Rabbani, A. R., 2019. Organic geochemical characteristics of Jurassic petroleum system in Abadan Plain and
north Dezful zones of the Zagros basin, southwest Iran. Journal of Earth System Science, 128, 1-18. https://doi.org/10.1007/s12040-019-
1082-0.

McCarthy, K., Rojas, K., Niemann, M., Palmowski, D., Peters, K., and Stankiewicz, A., 2011. Basic petroleum geochemistry for source rock
evaluation. Oilfield Review, 23, 32-43.

Mobasher, K., and Babaie, H. A., 2008. Kinematic significance of fold-and fault-related fracture systems in the Zagros mountains, southern
Iran. Tectonophysics, 451, 156-169. https://doi.org/10.1016/j.tecto.2007.11.060.

National Iranian South Oil Company, N., 2019. Internal Report. [In Persian].

Opera, A., Alizadeh, B., Sarafdokht, H., Janbaz, M., Fouladvand, R., and Heidarifard, M. H., 2013. Burial history reconstruction and thermal
maturity modeling for the middle cretaceous—early miocene petroleum System, southern Dezful Embayment, SW Iran. International
Journal of Coal Geology, 120, 1-14. https://doi.org/10.1016/j.coal.2013.08,0 08.

Peters, K. E., 1986. Guidelines for evaluating petroleum source rock using programmed pyrolysis. AAPG Bulletin, 70, 318-329. https://doi.
org/10.1306/94885688-1704-11D7-8645000102C1865D.

Rabbani, A., and Bagheri Tirtashi, R., 2010. Hydrocarbon source rock evaluation of the super giant Ahwaz oil field, SW Iran. Australian Journal
of Basic and Applied Sciences, 4, 673-686.

Sadeghi, M., Kamali, M. R., Ghavami Riabi, R., and Qorbani, B., 2015. Geochemical Evaluation of Organic Matter of the Pabdeh and
Gurpi Formations in Nosrat Oil Field, SE Persian Gulf, Using Rock-Eval VI and Gas Chromatography. Scientific Quarterly Journal of
Geosciences, 24, 317-326. https://doi.org/10.22071/gsj.2015.42732. [In Persian].

Safaei Farouji, M., Rahimpour- bonab, H., Kamali, M., and Ghorbani, B., 2021. Oil-source rock correlation in super-giant Gachsaran oilfield.
Scientific Quarterly Journal of Geosciences, 30, 71-80. https://doi.org/10.22071/gsj.2020 .190938.1671. [In Persian].

Sefidari, E., Amini, A., and Dashti, A., 2015. Source rock characteristics of Albian Kazhdumi formation in Zagros Region. Arabian Journal of
Geosciences, 8, 8327-8345. https://doi.org/10.1007/s12517-015-1782-y.

Tissot, B., du Petrole, E. N. S., and Welte, D., 1978. Petroleum formation and occurrence. A new approach to oil and gas exploration.[Book in
German]. https://doi.org/10.1007/978-3-642-96446-6.

VAY



