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The mineralogical phase and preservation of organic matter in
sediments of the Qinghai [ake
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(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;
2. Department of Geology, Miami University, OH 45056, USA)

Abstract: The saline lake is one of the most favorable environments for developing hydrocarbon source rocks. In
this paper, a sample core from the Qinghai Lake was studied. Based on the relationship of the organic matter
content and clay mineral content to the mineral surface area, the authors used the mineral component (or miner-
alogical phase) to analyze the preservation of organic matter in sediments. Organic matters from abundant ter-
rigenous plants around the lake area composed mainly of microbes and algaes are very rich in the lake. The min-
eralogical phase indicates that clay minerals are up to 32.4% in sediments at the bottom of the Qinghai Lake,
with illite being the main component part. Density fractionation reveals that organic matter content is closely rel-
evant to clay mineral content and mineral surface area in the salified Lake, suggesting that clay mineral adsorp-
tion is the major mechanism in the preservation of organic matter in sediments of the Qinghai Lake.
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Fig. 1 Location of the studied borehole in the Qinghai Lake
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Table 1 Distribution of organic carbon in various

density ranges of the sediments from the bottom
of the Qinghai Lake

%

cm g mL !

1.9<p=<2.8 2.44

20~25 QHI-1 o= 2.01
0>2.8 1.96
1.9<p<2.8 1.31

15~20  QHI=2 112
p>2.8 1.11
1.9<p=2.8 1,44

10~15 QHI-3 o= 0.93
0>2.8 0.91
1.9<p<2.8 1.08

5~10 QHI-4 o= 0.99
p>2.8 0.99
1.9<p<2.8 2.89

0~5 QHI-5 o= 1.19
0>2.8 1.13
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ATOC 1.08% —2.89% 2 %
1.95% ATOC Table 2 Analytical results of minerals in the sediments
from the bottom of the Qinghai Lake
0.91% ~1.96% 1.22%
) QH1 QH2 QH3
. . . . 14.6 13.1 13.1 13.6
Ci2~GCss Ciz Gy 11.4 1.2 1.1 11.2
9.7 8.1 8.8 8.9
200 8.1 7.8 7.8 7.9
’ 15.5 16.3 16.1 16.0
L1530 2.5 1.9 2.1 2.2
“‘T"“IO.O 1.3 1.2 0.2 1.1
e 1.9 1.4 1.7 1.7
3.0 20.9 2.3 22.8 22.0
0.0 - = — — — — m' 9.0 8.9 8.4 8.8
5 oo o o 8888 58 94.8 92.4 92.0 93.1
2 Cn
Fig. 2 Distribution of the Cn content in the saturated SEM
hydrocarbon of the sediments
IS
2.1 3 XRD
2 34.0% ~65.8% 50.9% 3
32.4%
1.7~1.8 g mL
0.2%
SEM

Fig. 3 SEM Photographs of minerals in various density ranges of the sediments
a— Q K-f 5000 X b— 5000 X

a—quartz and feldspar from high-density separate 5000 X b—illite from medium-density separate 5 000 X
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3 % 3.2
Table 3 Clay mineral and organic carbon contents
of the medium-density range
ATOC=1.25% ATOC =1.95%

QHI1-1 63.4 2.83 ATOC =1.22%

QH1-2 34.0 1.31

QL3 159 L 56.0% 59.8% XRD

QH1-4 46.1 1.08

QH1-5 65.8 2.89 32.4% 50.9%

57.1%
N 56.0%
Bock and Mayer 2000 Furukawa 2000 Pichevina
2004 10.61 m’ g 5.72m’ g
2.3 85.5%
MSA 59.8%
4 MSA  5.59~19.89
m’ g 10.61 m> g AMSA
MSA  4.87~6.26 m* g 5.72 m* g AMSA
MSA 1.2~4.2
4 m’ g Hedges
Table 4 Mineral surface areas in different densities 999,

g mL™!
QHI1-1 1.9<p<22.8 5.59
QHI-1 0>2.8 4.87
QHI-1 1.9<p<2.8 19.89
QHI1-2 1.9<p<2.8 6.65
QH1-2 0>2.8 5.61
QHI-3 1.9<p<2.8 10.31
QH1-3 0>2.8 6.26
QHI1-5 0>2.8 6.12
3.1
G Gy Gy
10
1990
2005 Cn
1
1979
2000

Hedges and Keil
1999 Rupert et al. 2001
3.3

Keil and Hedges 1993
Mayer 1994a Hedges and Keil 1995 1999 Hedges

and Oades 1997 Thorarinn et al. 2001
2004 @
Mayer et al. 1988 Keil et al. 1994a

Mayer 1994a 1994b Bergamashi et al/. 1997
1998 Mayer 1999 Bock and Mayer 2000 @
TEM

Bishop et al. 1992 Ransom et al. 1997
Ransom et al. 1998 @

10 %

Keil and Hedges
1997

1993  Bergamashi et al.
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