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1. Introduction

This study was carried out on the Pabdeh Formation in the Siah-Makan Oilfield, which is one of the oil
fields located in the Zagros fold and thrust belt of Iran. The Dezful Embayment is a part of the Zagros basin,
which has an area of about 60000 square kilometers and contains most of the oil and gas fields (Bordenave
2014). The Siah-Makan Oilfield is located 40 km northeast of the Genaveh port and 45 km southwest of
Gachsaran city. The Pabdeh Formation, is of late Paleocene-early Oligocene age, and is considered as the
youngest source rock in the Zagros basin (Motiei 1993). In most parts of the Dezful Embayment this source
rock does not attain thermal maturity required for hydrocarbon generation (Bordenave 2002). In recent
years, the hydrocarbon generation potential of the Pabde Formation has been investigated using organic
geochemical methods (Alizadeh et al. 2012, Alizadeh et al. 2020).

In the present study, a combination of organic petrography and Rock-Eval pyrolysis methods is used to
evaluate the organic geochemistry of the Pabde Formation in the Siah-Makan Oilfield. Results from this
study are useful for determining the hydrocarbon generation potential of the Pabdeh Formation and for
determining its Paleo-depositional environments.

2. Methodology

For geochemical evaluation of the Pabdeh Formation in the study area, 21 cutting samples were collected
from one well in the Siah-Makan Oilfield (Well#4). The collected samples were analyzed by Rock-Eval 6
pyrolysis. In addition, 8 samples were selected for detailed organic petrographic inspections.

3. Results

3.1. Rock-Eval pyrolysis results

Rock-Eval pyrolysis data obtained for the Pabde Formation in the Siah-Makan Oilfield indicate
considerable amounts of organic matter in the studied samples. In addition, the high S, readings obtained
for the studied samples are consistent with significant hydrocarbon potential. The HI versus Ol diagrams
suggest that the studied samples contain type II and III kerogen (Figure 1a). Similarly, the HI versus Tmax
diagrams for Pabdeh Formation in the Siah-Makan Oilfield indicate that the studied formation has not
experienced maturity levels required for hydrocarbon generation (Figure 1b).

3.2. Organic Petrographic results

Microscopic examination of selected samples from the Pabdeh Formation indicated that the samples with
high TOC values contain planktonic fossil chambers filled with bituminite. Also, in terms of lithological
composition, these samples are mainly composed of light-colored limestone and were deposited in an oxic
environment. These results indicate that the organic matter in the Pabdeh Formation in the Siah-Makan
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Oilfield is mainly composed of bituminite. Therefore, the studied formation cannot have significant
potential for hydrocarbon generation.
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Fig. 1. Diagrams of HI versus OI (a) and HI versus Tmax (b) for Pabdeh samples from the Siah-Makan Oilfield.

4. Conclusions

Based on the Rock-Eval pyrolysis results, high values of TOC are generally associated with high values of
Si in the samples studied from the Pabdeh Formation of the Siah-Makan Oilfield. Therefore, high TOC
readings cannot be considered as a reliable indicator for organic-rich facies within the Pabdeh Formation.
Organic petrographic studies on selected samples clearly indicate the presence of significant amount of
bituminite inside the planktonic fossil chambers. Accordingly, it is concluded that the Pabdeh Formation in
the Siah-Makan Oilfield has low hydrocarbon generation potential and was deposited in an oxic
environment. Therefore, it is suggested that for accurate geochemical evaluation of the Pabdeh Formation
it is necessary to combine Rock-Eval pyrolysis results with organic petrographic observations.
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Fig. 1. The Geographic location of the Siah-Makan Qilfield in the Zagros basin and the approximate location of the oil

well used in this study (Well#4).
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Table 1. Results from Rock-Eval pyrolysis of the Pabdeh samples from the Siah-Makan Oilfield (samples selected for

organic petrographic studies are highlighted in bold).

Oilfield Formation Depth (m) Pl S1
(mg
HClg
rock)
Siah- Pabdeh 3522 0.64 5.08
Makan 3546 0.62 8.12
3559 0.62 7.03
3575 0.68 11.04
3590 0.53 6.57
3630 0.61 6.53
3650 0.46 8.63
3670 0.5 16.44
3684 0.59 13.16
3690 0.49 10.64
3710 0.42 11.63
3732 0.37 6.29
3750 0.46 14.22
3790 0.45 11.46
3810 0.4 8.23
3832 0.52 11.99
3850 0.48 11.07
3870 0.44 7.79
3877 0.55 10.2
3890 0.58 10.26
3900 0.51 7.26

Sz Tmx  HI ol TOC
(mg (©) (mg (mgCOqg (Wt%)
HC/g HClg TOC)

rock) TOC)

291 444 239 160 1.22
505 440 316 14 1.6
436 442 297 84 1.47
512 440 272 67 1.88
581 439 375 63 1.55
423 438 300 73 1.41
10.07 439 482 73 2.09
16.52 438 505 44 3.27
921 438 384 53 2.4
10.96 441 472 54 2.32
15.96 440 564 52 2.83
10.58 443 548 75 1.93
16.87 440 539 54 3.13
1406 450 511 54 2.65
1211 447 521 71 2.22
10.93 447 448 61 2.44
11.81 446 486 54 2.43
9.99 448 400 75 2
8.49 446 406 79 2.09
741 444 371 70 2
7.06 445 410 94 1.72
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