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The factors influencing the enrichment of organic matters in the Carboniferous source rocks,

Ounan depression, eastern Qaidam basin

Abstract; The Ounan depression is a favorable structural unit for the Carboniferous hydrocarbon migration and
accumulation, which demonstrates certain exploration potential. However, the organic matter enrichment
mechanism is still unclear, which results in the absence of effective guidance for predicting the distribution of high-
quality source rocks and restricts the process of oil and gas exploration. Based on geochemical analysis and XRD,
SEM and other tests, the main factors influencing the enrichment of organic matters in Carboniferous source rocks
have been identified through a comprehensive investigation into the aspects such as mineral composition, organic
matter abundance, kerogen type, thermal evolution degree, formation environment, and the relationship between
TOC and primary minerals. The results reveal that shales and carbonate source rocks have been developed in the
Carboniferous, a large quantity at poor-medium level and a few at good or above level. They were deposited in the
environment of intercontinental shelf with saline-water, arid-hot climate and weak oxidation and reduction. The
dispersed organic matters are composed of mixed marine and terrestrial origins, which are overall in a “maturity-
high maturity stage”. The Carboniferous clastic source rocks are mainly residual type Il kerogen, but the extracted
chloroform bitumen “A” is mainly derived from type II kerogen. TOC values increase with the growing of quartz
minerals because the high-abundance source rocks are rich in siliceous biological fossils. The SiO, in the high-SiO,
source rocks has been identified as biogenic, suggesting that the participation of siliceous organisms in the
Carboniferous cause the enrichment of marine organic matters and greatly improve the primary productivity of the
sediments. This study provide the basis for predicting the distribution of Carboniferous high-quality source rocks and
the deployment of oil and gas resources in the study area.

Key words: biogenic silica; organic enrichment; high-quality source rock; Carboniferous; Ounan depression;

Qaidam basin
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Fig. 1 Location and tectonic division of the eastern Qaidam basin
(a) Elevation map of the Qaidam basin; (b) Structural outline map of the eastern Qaidam basin
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Fig. 2 Geological section striking NS in the eastern Qaidam basin ( The location of AB is shown in Fig. 1b)
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Fig. 3 Carboniferous stratigraphic column and source-reservoir-cap assemblages of the Ounan depression, eastern Qaidam basin ( Well
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Table 1  Whole rock mineral compositions of the Carboniferous source rocks by XRD analysis, Ounan depression
B OREBAT RS BH BE T R
m Ak MKkAE KA WA AzxfA B EET BLow
1 SHG-1 b= Ch — 30.3 — 69.7
2 SHG-2 . Y Cih — 24. 1 — — 51.4 — — — 24.5
3 SHG-3 aRA b= Cyk — 40. 4 — 1.9 — — — — 57.7
4 SHG-4 T C,k — 16. 4 — — — — — — 83.6
5 WGX-1 I igss C,k — 44.0 — — — — — — 56.0
6 WGX-2 e Cyk — 51.9 — — — — — — 48.1
7 BSG-1 Jigas Cyzh — 57.0 — — — — — — 43.0
8 BSG-2 g Cyzh — 42.0 — — 54.5 — — — 3.5
9 BSG-3 g = C,zh — 34.2 — — — — — 18.2 47.6
10 BSG-4 . K C,zh — 5.1 — — 94.4 — — — .5
11 BSG-5 ks V&= Cok — 3.9 — — 96.0 — — — 1
12 BSG-6 KA C,k — 10.2 — — 89.3 — — — .5
13 BSG-7 K C,k — 23.9 — 2.2 52.5 8.3 — — 13.1
14 BSG-8 K Cyzh — 0.8 — — 99.0 — — — 0.2
15 QDC-1 e C,k 3393. 80 71.9 — — 2.1 — — — 26.0
16 QDC-2 R C,k 3395. 20 6.0 — — 88. 1 4.8 — — 1.1
17 QDC-3 oDeI & C,k 3395.50 20.6 — — 59. 1 6.8 — 1.6 11.9
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31 CY2-11 TR C,h 2400. 30 1.9 — — 88.6 9.0 — — 0.5
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Table 2 Organic geochemistry characteristics and clay mineral compositions of the Carboniferous source rock samples,

Ounan depression

&R A K/ % B0 W s R I R %
=2 FE o5 Fax o — - — -
TOC AW A7 R, /5212 A e SR /S It
1 SHG-1 A 7.44 0. 1900 — 10. 46 4.88 54.37 — 25
2 SHG-2 W 0.57 0. 0900 1.44 7.35 2.45 14.70 — 25
3 SHG-3 ey 12.96 0. 5200 — 17.31 3.46 36.93 — 35
4 SHG-4 g 6.55 0. 1600 — 23.41 9.20 51.00 — 20
5 WGX-1 TUA 17.21 — 1.08 25.76 14.56 15. 68 — 25
6 WGX-2 TUA 21.17 — — 12.03 6.25 29. 82 — 20
7 BSG-1 TUA 22.73 0. 0093 1.36 13.33 6.02 23.65 — 25
8 BSG-2 iy 0.96 0. 0027 1.24 3.50 — — — —
9 BSG-3 A 14.51 0.0142 1.63 23.80 8.09 15.71 — 25
10 BSG-4 WA 0. 66 0.0014 1.47 0.50 — — — —
11 BSG-5 W 0.09 — — 0.10 — — — —
12 BSG-6 W 0.15 — — 0.50 — — — —
13 BSG-7 = 1.29 — — 5.24 2.75 5.11 — 20
14 BSG-8 &= 0.17 — 1.30 0.20 — — — —
15 QDC-1 b= 3.00 — 2.55 — — — 26. 00 —
16 QDC-2 R 1.45 — — 1.10 — — — —
17 QDC-3 R 1.52 — — 5.36 3.93 1.31 1.31 20
18 QDC-4 et 2.81 — — 15.33 13.51 4.38 3.29 20
19 QDC-5 eges 0.73 — — 21.57 18.41 6.31 6.31 20
20 QDC-6 e 1.30 — 2.57 32.75 13. 60 8.03 7.42 25
21 CY2-1 b 2.53 — 1.30 7.58 6. 64 5.93 3.56 25
22 CY2-2 g 2.06 — 1.37 8.35 4.52 2.78 1.74 20
23 CY2-3 g es 16.52 — 1.46 13.27 8.53 9. 80 — 20
24 CY2-4 = 0.28 — — 5.02 3.04 7.14 — 15
25 CY2-5 W 0.17 — 1.39 0.20 — — — —
26 CY2-6 e 27.83 — — 3.24 2.70 1.53 1.53 15
27 CY2-7 = 3.40 — 1.52 0.30 — — — —
28 CY2-8 beees 8.72 — — 18.32 12.73 13.74 6.11 20
29 CY2-9 WA 0.51 — — 5.34 23. 14 — 7.12 10
30 CY2-10 W 0.45 — 1.79 2.53 3.96 — 4.51 15
31 CY2-11 KA 0.39 — — 0.50 — — —
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Fig. 4 Compositions of the Carboniferous source rocks

(a) Contents of whole rock minerals by XRD analysis; (b) Relative contents of clay-minerals
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Fig. 8 Plots of kerogen types for the Carboniferous source rocks
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Fig. 16 Photomicrographs of the Carboniferous source rocks

(a) Mudstone, C,zh, outcrop Baishugou; (b) Mudstone, C,k, Well QDC-1, 3580 m; (c) Mudstone, C,k, outcrop Shihuigou;

(d) Mudstone, C,k, Well QDC-1, 3580 m

Qtz—Quartz; OM~-Organic matter; BSi—Biogenic sillica; Kln—Kaolinite; 1/S~Illite/Smectite mixed clay
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