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Introduction

For many years, it has been well recognized 
that the source rocks of terrestrial origin have 
favorable potential for oil and gas generation 
worldwide (Hunt, 1996). For example, in the 
Gippsland Basin of southeastern Australia, such 
cases have been reported (Shanmugam, 1985; 
Burns et al., 1987; Bishop, 2000). Mahakam Delta 
of Indonesia (Huc et al., 1986; Peters et al., 2000) 
and Nigerian Delta (Tuttle et al., 1999) have a 
similar situation. Although such circumstances 

have been reported in many regions of the 
world and in spite of the wide spread of 
continental suitable sediments, this issue has 
still not been addressed in Iran seriously.

Between 4000 to 7000 meters of late Triassic 
to late Jurassic non-marine and marine deposits 
consisting of shale, coaly shale, siltstone, 
argillite, sandstone and limestone interlayer 
were exposed over 2200 square kilometers in 
the northern parts of Kerman Province. Outside 
the scope of this study, in Central Iran, especially 
in Yazd Province, outcrop of these strata 
covers several thousand square kilometers.  

Fig. 1. Geographic and location map of north Kerman area. Main coal mines represented by numbers 1-9.
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Additionally, extensive outcrops of Paleozoic 
deposits with suitable lithology as potential for 
hydrocarbon source rocks are reported in the 
central parts of Iran, such as Kerman Province 
(Abbasloo et al., 2013). Considering the fact 
that fourteen petroleum systems with Upper 
Jurassic source rocks contain one-fourth of the 
world’s discovered petroleum (Klemme, 1994), 
study of Jurassic source rocks is important in 
Iran.

In the Kerman area, several coal mines (various 
types) are in operation (Fig. 1). Existence of gas 
(CH
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…) in these coal mines is one 

of the undesirable factors for exploitation and 
unfortunately sometimes gas explosion occurs. 
Moreover, gas seepage and rarely oil seeps 
have been observed in the area. For example, 
it has been observed that after several years of 
Babnizu coal mine closure, gas outflow from 
mine wells continues.

Organic geochemical assessment for 
hydrocarbon potential of the Jurassic strata, as 
economic resources, is the main purpose of this 
research. These deposits have been subdivided 
into four stratigraphic formations (Nayband, 
Shemshak, Badamu and Hojedk), and we 
focus on the Hojedk formation (Bajocian-
Bathonian) only. Therefore, defining the 
situation of stratigraphy, organic geochemistry 
and hydrocarbon potential of the succession 
was considered. Determination of TOC value, 
kerogen types and thermal maturity of organic 
matter in these deposits are the most important 
evaluations in this area.
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Geological setting

According to Zarand 1:100,000 geological 
map (Vahdati Daneshmand, 1995) and 
1:50,000 geological map of the Kerman 
coal deposits (Technoexport, 1969), in the 
northern Kerman area, a very thick sequence 
of different formations from Upper Proterozoic 
to Quaternary has been exposed. Due to 
the importance of Mesozoic deposits in the 
generation of hydrocarbon resources, these 
formations are studied in more detail.

General structure of the area is a large 

syncline with the northwest - southeast 
direction axis direction (Fig. 2) which is called 
Kerman coaly syncline (KCS). Geological 
studies of Triassic-Jurassic deposits in northern 
Kerman province were carried out for the first 
time by Huckriede et al (1962) and Poliansky 
and Safronov (1974). According to Poliansky 
and Safronov (1974), these formations are 
subdivided into 8 stratigraphic suites. These 
suites have been named as Dahrud, Darbidkhun 
and Toghrajeh of Triassic, and Neizar, Babnizu, 
Gumrud, Dashtkhak and Asadababd of Jurassic 
age. Based on nomenclature of the Mesozoic 
strata in Zarand area (Vahdati Daneshmand, 
1995), the equivalent of these stratigraphic 
suites are Naiband, Shemshak, Badamu and 
Hojedk formations (Fig. 3).

A total of 6 coal horizons in the Mesozoic 
sequence in the KCS is known and named as A, 
B, C, D, E and F (Fig. 3). Each of these horizons 
consists of many coal seams; for example, 
the D horizon contains over 20 thin to thick 
coal layers. Relatively, the D horizon is more 
important than others and lies in the Hojedk 
Formation. This formation consists of shale, 
sandstone, argillite and carbonate interlayers. 
Carbonate interlayers of Hojedk Formation 
and ammonite (belemnite) bearing limestone 
of Babnizu suite (Badamu Formation) under 
the Hojedk Formation indicate the presence of 
marine environment. 

Presence of gas bearing coal seams in 
the Hojedk Formation (D and E Horizon) and 
gas seeps accompanied with coal mines has 
led us to the hypothesis that the gas (and 
probably oil) reservoirs may be formed in this 
area. In order to investigate this hypothesis, a 
total of 13 sections of Hojedk Formation were 
evaluated geochemically. These sections are 
shown in Fig. 2 and consist of Eshkeli, Hojedk, 
Tikdar, Babnizu, Darbidkhun, north Darbidkhun, 
Sarapardeh, Khomrud, south and main Pabdana, 
Komsar, Hashuni and Hamkar. 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Materials and Methods 

For the purpose of organic geochemical 
evaluation of Hojedk Formation and 
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considering principles of sampling (Hunt, 1996), 
46 samples were collected from exposed black 
(and gray) shale in 6 sections. Furthermore, 30 
samples were collected from D horizon coal 
seam. Moreover, 2 samples were collected 
from E horizon at Hamkar mine (Fig. 2). These 
samples (coal and carbonaceous shale), in the 
first step, were crushed, ground  and dried at 
105 °C oven. All samples were then analyzed by 
Rock-Eval II pyrolysis in the Research Institute of 
Petroleum Industry (RIPI) in Tehran. Geochemical 
parameters S1, S2, S3 and Tmax were obtained 
from pyrolysis and based on these parameters, 
the values of total organic carbon (TOC), 
hydrogen index (HI), oxygen index (OI), total 
production index (TPI), pyrolysed carbon 

(PC) and remnant (residual) carbon (RC) were 
calculated. The method of calculation of these 
parameters is presented in Table 1 briefly.

In the next step, 37 samples of coal and shale 
(with the best TOC contents) were analyzed 
for study of organic material. Petrography of 
organic matter and measurement of vitrinite 
reflectance were conducted by a Leitz-MPV-
SP polarizing microscope equipped with 
photomultiplier in the same laboratory as 
pyrolysis (RIPI). A sapphire glass standard 
with 0.584% reflectance value was used 
for calibration. A combination of these two 
methods (pyrolysis and petrography) was used 
for achieving the aims of the research.

Fig. 2. A. General geological map (modified after Technoexport, 1969) and B. satellite image (after GoogleEarth) of 
Kerman coaly syncline (KCS). Location of sampling: 1. Eshkeli, 2. Hojedk, 3. Tikdar, 4. Babnizu, 5. S-Darbidkhun, 6. 
N-Darbidkhun, 7. Sarapardeh, 8. Khomrud, 9. S-Pabdana, 10. Main Pabdana, 11. Komsar, 12. Hashuni and 13. Hamkar.


