http://ui.ac.ir/en

Journal of Stratigraphy and Sedimentology Researches University of Isfahan

Vol. 34, Issue 3, No. 72, Autumn 2018

pp. 19-22
Received: 09.12.2018

Accepted: 13.04.2019

Geochemical Evaluation and organic facies distribution of the Pabdeh Formation in northwestern
coastal Part of the Persian Gulf and southern Dezful Embayment by Rack-Eval Analysis

Zeynab Orak
M.Sc. Geochemistry, Faculty of Earth Sciences, Shahrood University of Technology, Iran
Masoumeh Kordi*
Assistant Professor, Faculty of Earth Sciences, Shahrood University of Technology, Iran
Ahmad Raza Karimi
Ph.D. Petroleum Engineering, National Iranian Oil Company, Tehran, Iran
* Corresponding author, e-mail: Masoumeh.kordi@gmail.com

Introduction

Geochemical assessment of source rock is an interdisciplinary approach which is utilized for increasing success rate of hydrocarbon
exploration and efficiency of development plans. This technique can help in determining source rock distribution, source rock
maturity, amount of organic matter, hydrocarbon potential generation, kerogen type, amount of production and migration pathways.
On the other hand, the regional evaluation of the source rock in the sedimentary basin is necessary because different part of the
basin may have different hydrocarbon potential. For this purpose, in this research, the geochemical conditions and organic facies
distribution of the Paleocene to Oligocene Pabdeh Formation in northwestern coastal part of the Persian Gulf and southern Dezful

Embayment have been investigated.

Material and Methods

In this research 47 samples from seven wells in the southern
part of the Dezful Embayment and northwestern coastal part
of the Persian Gulf has been analyzed by Rock-Eval 6
pyrolysis system. About 75 to 100 mg of the powdered
cuttings from different depth of the Pabdeh Formation was
heated up to 850 °C with the range of 25 °C/min in anoxic
condition. The amount of released hydrocarbons, CO and
CO,, was measured and the Sy, S,, S; picks were obtained.

Discussion of Results and Conclusions

In geochemical analysis, assessment of oil contamination in
samples is very important as it ruins the quality of results.
Based on the S,/TOC diagram, three samples had oil
contamination and thus they have not been considered for the
evaluations. The two diagrams of TOC/S, and TOC/(S;+S,)
demonstrated that the Pabdeh Formation has fair to excellent
hydrocarbon generation potential in the studied area. Among
the all samples analyzed, 10 percentage of samples are in
poor, 18 percentage in fair and 72 percentage in good to
excellent ranges of hydrocarbon generation potential. The
S,/TOC diagram showed that the kerogens are mostly types
I, 1l or a combination of these two types. The Van-
Kerevelen diagram also confirmed that the kerogen types are
I, 111 and 1I/11l. Based on the kerogen types, the Pabdeh
Formation could generate both natural gas and crude oil.
However the maturity diagram (Tmax/HI) showed that the
formation is immature and within diagenesis stage. This

diagram showed that only 6.8 percentage of the samples are
within oil generation window.

In general, the Pabdeh Formation in northwestern coastal
part of the Persian Gulf and southern Dezful Embayment has
good hydrocarbon generation potential but it is immature and
has not generated hydrocarbon. Therefore another source
rock should be considered for the generated hydrocarbon in
the studied area.

For determining the organic facies and sedimentary
environments of the Pabdeh Formation in the Persian Gulf
and southern Dezful Embayment, the Jones and OI/HI
diagrams were used. Based on this study, variety of
sedimentary environments (B, CD, BC and C) have been
involved in deposition of the Pabdeh Formation in the studied
area. These ranges were mostly associated with redux to semi
oxide sedimentary conditions. Different sedimentary
environments and lateral facies changes are the most
important reasons for wide distribution of organic facies and
different kerogen types.

In addition to sedimentary environments, relative sea
level changes also could have controlled the vertical facies
changes in sedimentary successions. This could control the
different organic facies and kerogen types of the formation
with different sources from continental to oceanic
environments.

Correlation between hydrocarbon generation potential,
TOC, HI and kerogen type showed that the Pabdeh
Formation could be divided into three (A, B and C)
geochemical zones. The zones A and C, which are upper and
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lower parts of the formation respectively have lower amount
of TOC and HI, deposited during regression. This was the
time of relative sea level fall associated with kerogen type Ill,
sourced from continental environments which could have
mostly gas generation potential. However the zone B, which
is middle part of the formation with brown shale lithology
has higher amount of TOC and HI, deposited during
transgression. This was the time of relative sea level rise
associated with kerogens type | and I, sourced from marine
environments which could have commonly oil generation
potential.

In general the Pabdeh Formation in the southern part of
the Dezful Embayment and northwestern coastal part of the
Persian Gulf can be characterized as high hydrocarbon
generation potential but immature source rock. However, the
middle part (B zone) of the formation could be considered as
a potential unconventional reservoir.

Keywords: Hydrocarbon generation potential, Pabdeh
Formation, Rock-Eval, Organic facies, Kerogen.
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Pb 1 2658 1.74 426 112 1.55 1.02 154 99 0.89 0.59 2.56
Pb 1 2665 1.36 423 209 0.65 0.62 082 126 0.60 0.46 1.44
Pb 1 2682 1.54 425 193 0.80 0.72 1.01 126 0.66 0.47 1.73
Pb 1 2688 1.02 423 68 1.50 0.96 147 98 1.44 0.94 2.43
Pb 1 2714 2.61 425 80 3.27 167 1279 391 490 0.64 14.46
Pb 1 2723 1.83 424 59 3.08 1.88 1442 468 7.88 1.03 16.30
Pb 1 2731 244 419 65 3.76 215 1546 411 6.34 0.88 17.61
Pb 1 2743 2.02 419 44 4.55 193 2296 505 11.37 0.96 24.89
Pb 1 2750 2,94 417 56 5.21 261 2481 476 8.44 0.89 27.42
Pb 1 2763 1.95 420 52 3.73 202 16.16 433 8.29 1.04 18.18
Pb 1 2771 243 418 73 3.33 177 1553 466 6.39 0.73 17.30
Pb 1 2780 1.78 423 51 3.48 186 1492 429 8.38 1.04 16.78
Pb 1 2790 2.22 428 79 2.82 148 7.62 270 3.43 0.67 9.10
Pb 1 2797 1.45 423 154 0.94 0.60 243 259 1.68 0.41 3.03
Pb 1 2808 1.95 427 174 1.12 068 168 150 0.86 0.35 2.36
Pb 1 2820 1.15 429 68 1.68 0.77 191 114 1.66 0.67 2.68
Pb 1 2831 2.24 427 350 0.64 041 134 209 0.60 0.18 1.75
Pb 1 2843 1.78 426 178 1.00 0.73 189 189 1.06 0.41 2.62
Pb 1 2850 1.68 427 111 1.52 0.74 1.95 128 1.16 0.44 2.69
Pb 1 2859 0.85 425 170 0.50 1.26 1.50 300 1.76 1.48 2.76
Pb 1 2870 1.59 422 192 0.83 165 153 184 0.96 1.04 3.18
Pb 1 2881 1.43 423 72 1.99 225 323 162 2.26 1.57 5.48
Pb 1 2893 2.45 424 454 0.54 147 1.01 187 0.41 0.60 2.48
Pb 1 2898 2.13 431 215 0.99 1.63 1.97 199 0.92 0.77 3.60
Pb 2 2681 2.39 422 62 3.87 254 11.94 309 5.00 1.06 14.48
Pb 2 2752 2.61 424 253 1.03 166 259 251  0.99 0.64 4.25
Pb 2 2823 144 435 267 0.54 1.00 0.70 130 0.49 0.69 1.70
Pb 2 2870 0.53 437 39 1.35 0.81 145 107 2.74 153 2.26
Pb 2 2891 1.96 431 209 0.94 119 132 140 0.7 0.61 251
Pb 3 2640 2.66 426 171 1.56 084 160 103 0.60 0.32 2.44
Pb 3 2675 3.01 432 118 2.56 1.64 3.03 118 1.01 0.54 4.67
Pb 3 2701 2.20 427 69 3.18 151 1180 371 5.36 0.69 13.31
Pb 3 2736 2.89 421 74 3.92 176 16.16 412 5.59 0.61 17.92
Pb 4 2015 1.28 434 53 2.42 039 316 131 2.46 0.30 3.55
Pb 4 2084 1.05 428 30 3.57 054 1341 376 12.73 0.51 13.95
Pb 4 2090 0.98 434 47 2.08 0.33 1.38 66 1.40 0.34 171
Pb 4 2099 0.44 426 133 0.33 0.08 083 252 1.90 0.18 0.91
Pb 4 2140 1.30 426 52 2.48 0.33 10.96 442 8.42 0.25 11.29
Pb 5 2193 0.90 431 35 2.55 048 855 335 9.46 0.53 9.03
Pb 5 2243 1.40 427 77 181 029 1141 630 8.17 0.21 11.70
Pb 6 2285 0.50 429 27 1.83 0.14 398 217 7.93 0.28 4.12
Pb 6 2346 0.94 431 71 1.33 0.61 219 165 2.33 0.65 2.80
Pb 7 1723 0.10 437 40 0.25 0.20 113 452 11.30 2.00 1.33
Pb 7 1841 1.32 423 30 4.33 091 2754 636 20.93 0.69 28.45
Pb 7 1883 0.84 427 31 2.68 0.54 10.01 374 1193 0.64 10.55
Pb 7 1933 1.03 433 412 0.25 0.02 1.81 724 1.76 0.02 1.83
Pb 7 1964 1.19 433 132 0.90 013 085 94 0.71 0.11 0.98
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Quantity TOC (wt. %) S1(mg HC/g Rock) S, (mg HC/g Rock)
Poor 0-0.5 0-0.5 0-2.5
Fair 0.5 0.5-1 2.5-5
Good 1-2 1-2 5-10

Very Good 2-4 2-4 10-20

Excellent >4 >4 >20

Quantity HI(mg HC/g TOC) S,/S3 Kerogen type
None <50 <1 v
Gas 50-200 1-5 Il

Gas and Oil 200-300 5-10 1/
Qil 300-600 10-15 1
Qil >600 >15 |
Maturation Ro (%) Tmax("C) TAI
Immature 0.2-0.6 <435 1.5-2.6
Early 0.2-0.65 435-445 2.6-2.7
Mature | Peak 0.65-0.9 445-450 2.7-2.9
late 0.9-1.35 450-470 2.9-3.3
Post mature >1.35 >470 >3.3

©slize Line Koo g5 asam 5L Jltde (ol 5 il asls JI
el Lol Sl3ep Soode Jadly oLl o skien ool
Lo gas Jsl =1y 55 3l Jol= TOC 5 (S1#Sp) slis
S8 ) s (6 JS8) s sl e sl slie L
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Organic Dominant Organic Primary Organisms Depositional Primary
Facies Matter Environments Products
A Algal, amorphous Botyococcus, Tasmanites Lacustrine, persistent olL
anoxia stratified H20.
Warm Humid climate
AB Amorphous, highly Conspicuous Tasmanites Persistent anoxia, olL
flour. Minor terrestrial transgressive, warm-
input equable climate. Well
laminated
B Amorphous, common. Conspicuous Tasmanites Less persistent anoxia OIL
Terrestrial input during Cretaceous. marine or lacustrine.
Marine/non-marine algae &
associated bacteria
BC Mixed; some oxidation. Variable algal input. Terrestrial & marine LIQUIDS
Partially oxidized Diverse organic matter.Pro-delta and GAS
during Cretaceous. muds-outer shelf
Algal
C Terrestrial; some Telinite&Colinite. Low Oxic H20-Moderate rapid GAS
oxidation. amounts of spores, cuticles deposition in anoxic Prone
&resinite conditions
CD Oxidized; reworked Varying amounts terrestrial ~ Marine fore-deeps in front  Moderate
organic matter & reworked organic matter  of rising mountain ranges DRY
Some fine grain amorphous GAS
organic matter of unknown capacity
origin.
D Highly Oxidized Dominant inertinite Highly Deep ocean to terrestrial DRY
Oxidized or re- deposited GAS only
residual organic matter. at high

maturity
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