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w % FORMATION / MEMBER LITHOLOGY Lithology Description
Q [¢]
< g Seismic Marke
E HALUL Dolomitic Limestone to Limy Dolomite, Argillaceous in lower parts
z e ——
< = [ LAFFAN =L Mainly Argillaceous Limestone in upper parts grading to Marl in lower parts
= S3 4
m i MISHRIF Mainly Dolomite and Limestone, including Bitumen
) g E AHMADI Lo oo (Limestone and Dolomite
3 é % MAUDDUD L|Mainly Limestone, Claystone interlayers in lower parts
3 KAZHDUMI s _| |Mainly Claystone/Shale, Siltstone to Sandstone in lower parts
q
E DARIYAN Limestone, Argillaceous in parts
© GADVAN Lo oo (Limestone, Argillaceous in parts
FAHLIYAN [Limestone with traces of Chert
S5
HITH ainly Anhydrite with Dolomitic interlayers
ARAB 4(Dolomite with Anhydritic interlayers
E UP. DOLOMITES (Darab) Mainly Dolomite with limestone interlayers
q
§ ﬂ UP. LIMESTONES Mainly Limestone with dolomite interlayers
>
Q o T
7} ﬁ CHERTY ZONE Limestone and Dolomite with traces of Chert
(7] s SRmtoastss
é g MID. LIMESTONES (Up. Araej) Tt Mainly Limestone, minor Dolomite interlayers, Argillaceous in parts
> 7]
MAND Member (Uwainat) Limestone, minor Dolomite interlayers, Argillaceous in parts
LOW. LIMESTONES (Low. Araej) {[Mainly Limestone, Argillaceous in parts and at bottom
LOW. SURMEH SHALES (Izhara) Interlayers of Shale and Argillaceous Limestone
NEYRIZ =\Argillaceous Limestone and Dolomite
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Sample | Depth | Well | Formation | S1 S2 S3 PI Tmax | TOC | HI | OI
No. No.
1 1202 A Gadvan 0.73 1.11 |1 0.67 | 0.4 421 0.34 | 326 | 197
2 1244 0.87 | 0.89 | 3.29 | 0.49 416 0.64 | 139 | 514
3 1251 1.14 | 0.72 | 2.44 ] 0.61 422 0.58 | 124 | 421
4 1266 Fahliyan | 0.48 | 0.55 | 1.08 | 0.47 423 0.3 183 | 360
5 1284 0291] 043 | 056 ] 04 417 0.19 | 226 | 295
6 1338 0.16 | 024 | 0.28 | 04 420 0.1 240 | 280
7 1496 Surmeh 0.14 | 0.22 | 0.86 | 0.39 437 0.37 59 | 232
8 1502 0.19 | 0.13 | 0.43 | 0.59 425 0.14 | 93 | 307
9 1538 0.19 | 0.15 | 0.28 | 0.56 420 0.13 115 ] 205
10 1150 B Gadvan 11 6.36 | 1.45 | 0.63 408 1.9 | 335 76
11 1160 1.79 | 1.42 | 3.18 | 0.56 415 0.79 | 180 | 403
12 1180 12 7.32 | 1.04 | 0.62 417 2.06 | 355 | 50
13 1200 1.62 | 1.24 | 4.14 | 0.57 416 1.04 | 119 | 398
14 1230 Fahliyan | 6.79 | 4.76 | 4.28 | 0.59 411 1.79 | 266 | 269
15 1290 12.3 7.5 1.03 | 0.62 414 2.12 | 354 | 49
16 1320 144 | 836 1 0.63 416 236 | 354 | 42
17 1370 15.2 1 10.62 | 1.65 | 0.59 419 2.85 | 373 | 58
18 1470 Surmeh | 263 [ 17.79 | 1.53 | 0.6 425 45 | 395 | 34
19 1490 29.7 20 1.97 | 0.6 424 5.07 1394 | 39
20 1530 223 | 1496 | 1.17 | 0.6 423 3.85 | 388 | 30
21 1550 2791 19.53 | 1.39 | 0.59 423 435 | 403 | 29
22 1160 C Gadvan 0.88 | 1.15 | 1.65 ] 0.43 430 0.57 | 202 | 289
23 1174 0841 097 | 1.53 ] 046 424 0.46 | 211 | 333
24 1195 0.44 | 0.58 | 1.28 | 0.43 419 0.32 | 181 | 400
25 1204 039 046 | 1.58 | 0.46 412 0.06 | 767 | ***
26 1214 047 | 09 | 0.85| 0.34 442 0.37 | 243 | 230
27 1230 Fahliyan | 0.77 1.1 0.7 1 0.41 420 0.35 | 314 | 200
28 1264 0.47 | 0.65 | 0.57 | 0.42 425 0.21 | 310 | 271
29 1340 0.9 1.09 | 1.52 | 0.45 428 0.37 | 295 | 41
30 1400 0.53 | 0.77 | 1.67 | 0.41 418 0.47 | 164 | 355
31 1470 Surmeh 1.56 | 1.16 | 2.41 | 0.57 423 0.77 | 151 13
32 1488 0.57 | 0.76 | 1.22 | 0.43 422 031 | 245 | 394
33 1524 1.35 0.7 2.6 | 0.66 424 0.71 99 | 366
34 1542 0.74 | 0.54 | 1.53 | 0.58 423 037 | 146 | 414
35 1560 1.73 | 0.98 | 2.24 | 0.64 428 0.51 | 192 | 439
36 1566 0.54 | 0.86 | 1.63 | 0.39 433 0.52 | 165 | 313
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Sample | Depth | Well | Formation | S1 S2 S3 PI | Tmax | TOC | HI (0)
No. No.

1 1150 B Gadvan 0.46 | 0.67 | 1.43 | 0.41 426 0.4 168 | 358

2 1180 022 | 0.6 | 1.02 | 0.27 426 028 | 214 | 364

3 1260 Fahliyan 0.8 [ 091 | 223 | 047 | 421 0.55 | 165 | 405

4 1470 Surmeh 0.76 | 0.78 | 2.05 | 049 | 411 0.39 | 200 | 526

5 1510 0.41 | 0.89 | 1.62 | 0.32 409 034 | 262 | 476

6 1550 0.38 | 0.76 | 1.51 | 0.33 418 037 | 205 | 408

7 1174 C Gadvan 0.37 | 0.67 | 1.59 | 0.36 | 421 037 | 181 | 430

8 1214 0.09 { 037 | 09 | 02 427 022 | 168 | 409

9 1230 Fahliyan 0.1 | 0.44 | 0.67 | 0.19 | 422 0.19 | 232 | 353

10 1400 0.1 | 028 | 1.07| 026 | 426 026 | 108 | 412

11 1488 Surmeh 0.14 | 0.27 | 1.04 | 0.34 | 424 022 | 123 | 473

12 1566 0.19 | 0.31 | 1.21 | 0.38 432 0.36 86 336
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Potential Source Rocks in South Pars Field

'Sonei, R., *lRahimpour-Bonab, H., 2Memariyani, M., 'Asadi-Eskandar, A.
1-Departement of Geology, College of Science, University of Tehran, Iran
2-Research Institute of Petroleum Industry (RIPI), Tehran, Iran

*E-mail: rahimpor@khayam.ut.ac.ir

Abstract

Based on enormous gas reserves and good potential for production from oil-bearing layers (Upper Dariyan,
Lower Dariyan and Sarvak Formations), South Pars Field is one of the most important hydrocarbon reserves in
the Iran. The goal of this study is to determine the geochemical properties, such as quantity, quality and thermal
maturity of the organic matters, of possible source rocks that might have a role in generation of hydrocarbon in
the past. Therefore, core and cutting samples of the Surmeh, Fahliyan and Gadvan Formations from three
exploratory oil wells in the South Pars Field, namely A, B and C, were analyzed using Rock-Eval pyrolysis and
burial history reconstruction. The results of Rock-Eval pyrolysis show that such beds are not good sources and
have poor to fair content of organic matter in which the total organic carbon richness (TOC) ranged between 0.1
and 0.64 Wt%. These three formations generally contain kerogen type II and III. Most of the studied samples are
mainly gas-oil-prone organic matter (OM) with hydrogen index (HI) ranged between 150 and 300, associated
with gas prone (OM) of (HI) <150 and few beds contain mainly oil-prone organic matter of (HI) >300. The
maturity of these source beds ranges from immature to early mature-oil window in these three wells, as inferred
from the production index (PI), T.... Thus, no potential gas/oil source intervals were encountered in three wells.
Burial history reconstruction indicates that at the end of the Cretaceous time, Permian to Cretaceous sediments
remained immature in the Qatar Arch. Therefore, Surmeh, Fahliyan and Gadvan Formations could not be the
source rock of the oils in this field.

Keywords: Possible source rock; thermal maturity; Rock-Eval Pyrolysis; hydrogen index; oil window; burial
history.



