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1- Introduction

Searching for new hydrocarbon resources is an inevitable necessity considering the exhaustibility of the
discovered resources. Therefore, the concern of exhausting the resources that have been discovered so far
prompts petroleum geologists to look for new petroleum systems and resources (Davies and Simmons, 2021).
The most critical element for the creation of a petroleum system is the ability of a source rock to generate
sufficient amounts of hydrocarbons (Hunt, 1996). The Zagros basin located in the southwest of Iran is one of
the most prolific oil-producing basins in the Middle East and the world (Bordenave, 2014). Three
geomorphological zones along the Iranian part of the Zagros fold and thrust belt include the Fars region, the
Dezful Embayment, and the Lurestan region. These zones exhibit contrasting differences in terms of basin
geometry and tectono-stratigraphic evolution. The Dezful Embayment is a basin with significant subsidence,
which is known as a low-lying alluvial plain covered with Tertiary sediments (Motiei, 1993). The Reg-e-Safid
Oilfield, located in the South Dezful Embayment, is one of Iran's most important oil and gas production fields.
This field was discovered in 1964 by drilling well number 1 (NIOC, unpublished).

The Pabdeh Formation is known as an active source rocks only in limited parts of Zagros basin, where it
could play a secondary role in the formation of hydrocarbon accumulations in some fields (Bordenave and
Huc, 1995). In this study, by combining the results of organic petrography and Rock-Eval pyrolysis, a more
detailed investigation of the organic geochemical characteristics of the Pabdeh Formation in the Reg-e-Sefid
Oilfield is carried out.

2- Material and methods

In this study, 4 cutting samples from the Pabdeh Formation in well No. 99 of Reg-e-Sefid Qilfield have been
selected. These samples are used to evaluate the organic geochemical characteristics of the studied formation
by a combination of Rock-Eval pyrolysis and organic petrographic methods.

3- Results and discussions

3-1- Rock-Eval pyrolysis results

Diagrams of HI versus Ol for the studied samples indicates that the kerogen in the studied samples is of type
1I/111 mixed origin (Fig. 1a). This is consistent with the diagrams of HI versus Tmax (Fig. 1b). These diagrams
additionally indicate that the studied samples are in the early stages of hydrocarbon generation (Fig. 1b).

3-2- Organic petrography results
After the analysis of Pabdeh Formation by Rock-Eval pyrolysis, organic petrographic studies were also carried
out in order to better evaluate the organic geochemistry of the studied samples. The detectable organic
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components in these samples mainly included amorphous organic matter (AOM), bituminite, framboidal

Pyrite, euhedral pyrite and fossil.
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Fig. 1. HI versus Ol diagram indicating the type of organic matter (a) and of HI versus Tmax diagram (b)
indicating thermal maturity of the studied samples from the Pabdeh Formation in the Rag-e-Sefid Qilfield.

Organic petrographic observations indicate that the Pabdeh Formation in Reg-e-Sefid Oilfield has organic-
rich and organic-poor facies. The organic-rich part of Pabdeh Formation contain abundant AOM, bituminite
and framboidal pyrite. These observations are consistent with anoxic depositional conditions, which controlled
the preservation of primary organic matter in the mentioned parts. The organic-poor facies of Pabdeh
Formation have negligible amounts of AOM along with abundant planktonic fossils and secondary pyrite.
These points suggest that the mentioned parts were deposited under oxic conditions.

4- Conclusions

Based on the results obtained from Rock-Eval pyrolysis, the Pabdeh Formation in well number 99 of the Reg-
e-Sefid Oilfield contains Type II/111 kerogen in the initial stages of hydrocarbon generation. The presence of
bituminite in the studied samples indicates the beginning of hydrocarbon generation from organic matter inside
the Pabdeh Formation in the Reg-e-Sefid Qilfield. This point is in complete agreement with the results obtained
from Rock-Eval pyrolysis. Also, combining the results of Rock-Eval pyrolysis and organic petrography shows
that Pabdeh Formation has organic-rich facies surrounded by organic-poor facies. The organic-rich part of the
Pabdeh Formation has a high potential for hydrocarbon generation with a high concentration of AOM. This
fact can indicate the better preservation of organic matter in the mentioned parts, which was controlled by
anoxic conditions in the paleo-depositional environments of the Pabdeh Formation.

References

Bordenave, M.L., 2014. Petroleum systems and distribution of the oil and gas fields in the Iranian part of the
Tethyan region. In Marlow, L., Kendall, C., Yose, L., (Eds.), Petroleum systems of the Tethyan region.
American Association of Petroleum Geologists Memoir 106, 505-540.
http://doi.org/10.1036/13431865M1063614.

Bordenave, M. L., Huc, A.Y ., 1995. The Cretaceous source rocks in the Zagros foothills of Iran: Revue Institut
Francais du Pétrole 50, 727—753. https://doi.org/10.2516/0gst:1995044.

Davies, A., Simmons, M.D., 2021. Demand for ‘advantaged’ hydrocarbons during the 21st century energy
transition: Energy Reports 7, 4483-4497. . https://doi.org/10.1016/j.egyr.2021.07.013.

ISSN: 2717-0764

92


M.Miri
Stamp


wVa

shahid Chamran Adv. Appl. Geol. Spring 2024, Vol. 14(1): 91-105

University of Ahvaz

Hunt, J.M., 1996. Petroleum Geochemistry and Geology. WH Freeman, P. 743
Motiei, H., 1993. Stratigraphy of Zagros. In Hushmandzadeh, A., (Ed.), Treatise of Geology of Iran, Volume
1: Tehran, Geological Survey of Iran, P. 536.

_________________________________________________________________________________________

HOW TO CITE THIS ARTICLE:

Khazami, M., Alipour, M., 2024. Combining Rock-Eval pyrolysis and organic petrographic techniques to
study the organic facies of the Pabdeh Formation in the Rag-e-Sefid Oilfield, SW Iran. Adv. Appl. Geol.
14(1), 91-105.

DOI: 10.22055/AAG.2023.43221.2350
URL.: https://aag.scu.ac.ir/article_18600.html

©2024 The author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as
long as the original authors and source are cited. No permission is required from the authors or the
publishers

N DD

ISSN: 2717-0764

.


M.Miri
Stamp


\ O)Lo..i: NY o)jd AREAY )Leﬁ

-

wa S e M >
a8 iy (69,5 ol e jfﬂ;uf/:#:,t&l,

0 ol wijlaw I soylus y gantlian slp I B1595% 9 Jg2l = STy 39 slobgy Guils
Olnl ©yECEe b S ) (S lia—o

o135 b o
sl lrez g oS (s pple oAl ¢ g (SlodSg> 5 ST (puolid s 09,5
1] oz ey ol gy (510 ASg 5 i sl S 09,57 e pole 0d LD

* alipour@scu.ac.ir

VEY/ YN il b

VEVNYNA il G

I
PR

S8 addllas 8590 (g Jodie (Solidly s 0 @8ly arin S, (8 Glae 53 ol Wil (4 po (pgm dazme g ST g0 b anlllas ol o
Dyl 0429 oyl (g4 10 g,y Lo g I (ol 5550 10 oS Slellbl wonsly sl (55, ool plodil iy Olalllas 3929 b .l 48 T
ey g,y sl el b g bl aan S (28 lase A9 (g0 lads ol 5l alizee (sl Bos Ho oauly Wil 5l diges T oolaed ki oy
5 05955 3 sbale oy Wil ;5 39250 135,545 ks Lt Tmax Jlie o HI ol Sho 0288 )18 sy 8550 S350 5 Sl - ST,
Ghils axdllas 5,90 laws jo onuly Wil gl (isw oS ols lis Lgylh;l)f”:.; ooyl 8 b go iy sadsl Sl j0 g 00y 51
Sl sosle slls bows JI goole 5l e (g0 sy sl oy abl>l JI goole 5 188 sloo,lus ) lawgy a5 sl JI (gools 5l a8 (g0 Lz

Gysel T goslo 5l oezb Jlaie glyls WIE T gools 51 i (slao,la, a5 Condl 15l ol JlSgmny Sy § Stlimogins o850
50 ol wisle ;J‘ ool 3l g s ol Cawdy zli 5 Slaslin wlul osiws 46l 5 Jlhoeg! SO 4 L1 oy izen 5 009
el (S50 Gl Slr 2 RB Jeily Gl Gi cnl 5o el wile g ead aigd ol bl S b ae

Sstl= STy sl oI o oSy Gle ol Wil o ST 5Lz, gtlS sloo g

095 4w (Sepehr and Cosgrove, 2004, 2005) ol o
$03,9% ez S Slnl (i slaal 3 (Su3sl98 9005
5 Js85o Soldlyp ()b saml Jol STy ool
Qo> (Gdwdid 4 g e Ll Ogley a5 cel lw J gamb
3 st gblie al ) JS8) ailge (s3el5d e
by ol Jloys 5 s e piicdy sl sl
S0 9 (05 5 0kl) (i - Lot 2ig) b (LS (slagys;
Alavi, 2004; Sherkati) g oo loz o2 5l (99,UL) o,¢ -
5O st i (LS slacyg; op!@nd Letouzey, 2004
@il 5 500,555k ()Ll ,0 adg (5 g, J S
W Kdes 4 Sl (Solite oo, Iy Bble o
L asg> o Jgdyo Solidly s sase> (Alipour, 2023)
oS sbpl s G Djge 4 &S ol dx g BB ety B

Af

doddo —)
@ a2l (oS g0 waxr RS 4 oliws Glp 22
ol pAob izl (59,0 0ol a2S p1BS (o pdoobl
Sloliiipae odd (@S siSl a5 6,135 alesl gacaés 14
5 S Spta oz )3 &S 3l o] ) 8
.(Davies and Simmons, 2021) o1, was plsd
590k 3l S olpl estosiz 50 @dly e ST gase>
Cgarme Sz 5 Alis sl )0 S goasS odgi sladse>
sl sly yaie op 5 Sbe (Bordenave, 2014) 5o o
solie ) 5o sline S O ol (5 plen SO
603,95 ez i yeS (HUNt, 1996) ol oS 000 SIS
Oie Jald feglS Veoe ogue (awy b 05T
Oz sl (S5 slacdld g saxe ()50



\ O)Lo..i: NY o)jd AREAY )Le).

wV

wns ca, . A
W8 pdny (635 (ol (e Sl e art oy

ol i L ATFY Lo ;o pbnil 5 003,85 ololids e

39 oo ALl (b Slgw, b ooocd oonlg glas)|

NIOC,) osw, Glopope d>pw 4 )V ol Jsd50 Solidly s jo &dly waw S, olae (Motiei, 1993)
(unpublished =S 90 Slaplies G Setes 5 (n Femd 5 (S a9
YWY o jo plasse ol () USKS) 058 g0 gmors ;905 30

Oil Bearing Intervals

[ Asmari
Bl congestan
[ ] xnami
B ot ||

‘\\ 300 km

Db S ) i e 5l dxlllas 5550 ol CuaBae 5 (AlipOUr, 2017) w315 Asgm 10 (0)Sg,0um ol auer dadi -) S
Fig. 1. Geographic distribution of hydrocarbon fields in the Zagros basin (Alipour, 2017) and the approximate location

of the studied well in the Rag-e-Sefid Qilfield.
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Table 1. Rock-Eval pyrolysis results from Pabdeh samples in well No. 99 of Rag-e-Sefid Qilfield.

St S S3 HI ol

Well Depth TOC Trmax

Oilfield Formation (mg (mg  (mg (mg (mg PI
No. (m) HC/g HC/lg CO2g HClg CO.lg (wt%) ©

rock) rock) rock) TOC) TOC)
Pabdeh 2296 0.61 5.67 2.87 426 216 1.33 0.1 425
Rag-e- Pabdeh 2350 3.66 67.41 2.17 658 21 1024 0.05 411
ge 99

Sefid Pabdeh 2400 0.58 6.29 2.29 533 194 1.18 0.09 426
Pabdeh 2450 0.28 1.54 2.23 226 328 0.68 0.15 432
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Fig. 6. HI versus Ol (a) and HI versus Tmax (b) diagrams for determining the type and maturity of the organic matter in
the Pabdeh Formation of the Rag-e-Sefid Oilfield.
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Fig. 8. Selected photomicrographs (AOM = amorphous organic matter, FP = framboid pyrite, B = bituminite and P = pyrite)

from organic-rich parts of the Pabdeh Formation (sample from 2350 m depth of the Rag-e-Sefid Oilfield, see Table 1).
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