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Abstract 
The factors affecting the isomers of homohopane have always been controversial. One 
view is that maturity affects the change of homohopane isomers, and the other view is 
that high salinity sedimentary environment affects the change of homohopane isomers. 
In order to explore whether the high salinity sedimentary environment affects the 
change of homohopane isomers, the source rocks of Guyang formation and Linhe 
formation in well S5 in Linhe sag, Hetao Basin were analyzed. The results show that the 
source rocks of Linhe formation are in high salinity sedimentary environment, and the 
source rocks of Guyang formation are in freshwater sedimentary environment. When 
the source rocks of Linhe formation and Guyang formation are in low maturity stage, the 
homohopane isomers are affected by the high salinity sedimentary environment. 
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1. Introduction 

Seifert and modlwan believe that homohopane isomers are affected by maturity. With the increase of 
maturity, the 20R configuration of homohopane is transformed into 20s configuration of homohopane. 
When the ratio of 20S / 20R of homohopane isomer is 2.5, homohopane isomer is not converted. In 
the experiment, Chen Zhonghong found that the homohopane isomers were affected by the high 
salinity sedimentary environment. The change trend of the C35/Σ(C31-C35)(ratio of oxidation 
environment parameters in ancient lakes to high salinity environment) is more similar to 
C30R/Σ(C31R-C35R) (Chen et al. 2011). At present, a large number of scholars have studied the 
source rocks in Hetao Basin. Hetao Basin mainly develops two sets of source rocks, namely Linhe 
formation source rocks and Guyang formation source rocks. Most of the source rocks of Linhe 
formation are in high salinity sedimentary environment and a few are in freshwater sedimentary 
environment. Most of the source rocks of Guyang formation are freshwater sedimentary environment, 
and a few are low salinity high salinity sedimentary environment. 

2. Geological Setting 

Hetao Basin is located in the middle of Inner Mongolia Autonomous Region, China. It is about 600km 
long from east to west and 30-90km wide from north to south. It is distributed in an arc(Figure. 1). 
Linhe depression mainly experienced four tectonic evolution periods, Early Cretaceous inversion 
basin forming stage, Paleogene differential extension stage, Neogene strong extension fault 
depression stage and quaternary strike slip transition stage respectively. Well S5 is located on the 
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South fault step of Linhe depression and is one of the important exploration deployment wells. From 
bottom to top, Guyang formation, shangbikeqi formation, Ulat formation, Linhe formation, Wuyuan 
formation, ulantuk formation and quaternary Hetao group are developed. This study mainly studies 
Guyang formation and Linhe formation(Zhang et al. 2020). 

 

 
Figure 1. Location map and stratigraphic distribution map of the study area 

3. Organic Geochemical Characteristics of Source Rocks 

The study shows that two sets of source rocks of Linhe formation and Guyang formation are 
developed in this area. The source rock of Linhe formation in well S5 has high organic matter 
abundance. Organic carbon (TOC) was 0.07% ~ 2.06%, with an average of 0.43%; The hydrocarbon 
generation potential (S1 + S2) is 0.09 mg/g ~ 13.86mg/g, with an average value of 1.84mg/g. The 
organic matter abundance of source rocks of Guyang formation is low. TOC was 0.02% ~ 1.2%, with 
an average of 0.24%; S1+S2 is 0.05 mg/g ~ 2.73mg/g, with an average value of 0.32mg/g. According 
to comprehensive analysis, the dark mudstone of Linhe formation in well S5 is poor to medium source 
rock. The dark gray mudstone of Guyang formation in well S5 is a poor source rock. The maximum 
temperature (Tmax) of pyrolysis hydrocarbon generation in well S5 is small, which ranges from 366℃ 
~ 475℃ and the hydrogen index (HI) ranges from 60mg/g ~ 639.34mg/g. According to the HI-Tmax 
intersection map, the organic matter type of source rock samples of Linhe formation is type I and type 
III, and the organic matter type of source rock samples of Guyang formation is type III(Figure. 2). 
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Figure 2. Organic matter type map 

4. Sedimentary Environment of Source Rocks 

The gammacerane index (gammacerane / C30 hopane) can reflect the sedimentary environment. 
When the gammacerane index is greater than 1, it represents the salinity sedimentary environment. 
When the gammacerane index is less than 1, it represents the freshwater sedimentary environment. 
According to the characteristics of gammacerane index(Table.1), the gammacerane index of source 
rocks in Linhe formation is generally greater than 1, belonging to a high salt sedimentary environment. 
The gammacerane index of source rocks of Guyang formation is generally less than 1, which is a 
freshwater sedimentary environment. 
 

Table 1. Biomarker parameters of source rock in well S5 

stratum Depth(m) 3 5 6 7 8 9 10 

Linhe 

Formation 

3127 0.17 1.29 0.99 0.94 0.99 0.81 1.09 

3130.36 0.06 1.45 / / / / 2.72 

3131.01 0.09 0.98 0.57 0.52 0.55 0.39 1.66 

3131.77 0.09 1.37 0.79 0.53 0.72 0.38 1.68 

3133.9 0.07 1.7 0.5 0.65 0.62 0.49 3.18 

3134.49 0.06 1.68 0.52 0.54 0.56 0.28 2.63 

3135.2 0.07 0.72 0.72 0.67 0.54 0.51 2.85 

Guyang 

Formation 

3616 0.15 0.82 0.67 0.63 0.76 0.48 0.34 

3617 0.12 0.84 0.68 0.59 0.78 0.51 0.26 

3618.2 0.15 0.84 0.64 0.55 0.69 0.65 0.36 

3692 0.19 1 0.93 0.7 1.12 0.66 0.19 

3747.45 0.21 1.44 1.28 0.99 1.3 0.9 0.15 

3749.5 0.18 1.34 1.08 0.99 1.2 0.57 0.24 

3750.65 0.19 1.26 0.99 0.93 1.24 0.66 0.26 

3752.1 0.24 1.15 0.99 0.83 0.99 0.61 0.26 

3754.48 0.17 1.42 1.11 0.9 1.09 0.81 0.12 

3782.85 0.24 1.26 1.14 0.88 1.03 / 0.2 

3-C2920S/(S+R); 5-C31S/C31R; 6-C3220S/20R; 7-C3320S/20R; 8-C3420S/20R; 9-C3520S/20R; 10-the 
gammacerane index 
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5. Effects of High Salinity Sedimentary Environment and Maturity on the 
Homohopane 

Homohopane C3222S / (22S + 22R) can determine the maturity(Mackenzie. et al 1980; Luo. et al. 
2020). For immature samples, the value of C3222S / (22S + 22R) is 0. With the increase of burial 
depth, the value of C3222S / (22S + 22R) reaches 0.40 ~ 0.50, and the value of C32S / (S + R) can 
finally reach 0.60. The C3222S / (22S + 22R) evolution trend of source rocks of Guyang formation 
increases with the increase of buried depth (Fig. 3d). However, The C3222S / (22S + 22R) evolution 
trend of source rock samples of Linhe formation is opposite, which decreases with the increase of 
buried depth (Fig. 3b). The distribution of gammacerane index can explain this phenomenon. 
According to figure 3b and figure 3d, C3222S / (22S + 22R) increases with the increase of depth in 
the low maturity and freshwater sedimentary environment. However, according to figures 3a and 3c, 
C3222S / (22S + 22R) no longer increases with the increase of depth in the low maturity and high 
salinity sedimentary environment. This phenomenon shows that the high salinity sedimentary 
environment has an effect on the homohopane isomers in the low maturity stage. 

Figure 4 further illustrates this phenomenon. In Figure. 3, the slope represents the inhibition effect 
when 22R is transformed into 22S. The decrease of slope represents the increase of inhibition. The 
source rocks of Guyang formation are freshwater sedimentary environments. When the gammacerane 
index increased, the inhibition remained unchanged. The source rock of Linhe formation is a high 
salinity sedimentary environment. When the gammacerane index increases, the inhibition 
increases(Figure.4). It can be seen from Figure. 3 and Figure. 4 that maturity can promote the 
conversion of homohopane isomers, and salinity can inhibit the conversion of homohopane isomers. 
In freshwater sedimentary environment, the promoting effect of maturity is stronger than the 
inhibiting effect of salinity. In high salinity sedimentary environment, the promotion of maturity is 
weaker than the inhibition of salinity. 

 

 
Figure 3. Intersection diagram of gammacerane index and depth(a-Linhe Formation sample, c-

Guyang Formation sample); Intersection map of C3222S / (22S + 22R) and depth (b- Linhe 
Formation sample, Guyang Formation sample) 
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Figure 4. Gammacerane index-20S/20R homohopanes intersection graph of source rock in S5 well 

6. Conclusion 

Salinity inhibited the conversion of homohopane isomers, and maturity promoted the conversion of 
l-hopane isomers. In the low maturity stage, the inhibition of high salinity sedimentary environment 
is stronger than the promotion of maturity; The inhibition of low salt sedimentary environment is 
weaker than the promotion of maturity. 
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