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Fig. 1 Distribution of the black rock series and sampling sites of the carbonate concretions from the Quse Formation in the Shuanghu

area (Qiangtang Basin
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Fig.2  Field occurrence of the carbonate concretions from the Quse Formation in the Shuanghu area Qiangtang Basin
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Fig.3 Microscopic features of the carbonate concretions from the Quse Formation in the Biluoco area Qiangtang Basin
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Table 1 Stable carbon and oxygen isotopic data (%c) for the carbonate concretions from the Quse Formation in the

Shuanghu area Qiangtang Basin

3BC ( %) | 30 ( %o) 3BC ( %) | 8"0( %o)
1 BL01 8.2 3.9 12 GP-06 9.6 3.9
2 BL2 6.0 9.7 13 SKP-01 8.7 4.2
3 BL-03 6.1 3.9 14 SKP-02 1.1 8.8
4 BL-04 6.5 3.8 15 SKP-03 10.4 9.6
5 BL-05 12.0 2.1 16 SKP-04 6.8 4.7
6 BL-06 6.6 1.7 17 SKP-05 8.1 4.4
7 GPo1 17.6 4.7 18 SBP-1 41.6 0.4
8 GP2 19.4 8.5 19 SBP-2 9.3 8.6
9 GP-03 18.0 10.4 20 SBP-03 21.3 5.6
10 GP-04 8.4 2.2 21 SBP-04 7.2 3.1
11 GP-05 12.3 1.7 22 SBP-05 413.5 6.3
4 5
. 60 - 14 -15 .
80 (1) . N N
99% o ( Cu,0)
. 1 (2) ( \
S0, MAT21 \ )
VCDT ( )
0. 2%o0. ;(3)
5S  22.98%0~ 31.12%o 2. : +(4) :
N \ N 1 (5)
2 3*S (%o)
Table 2 &S values (%c) for the carbonate concretions
from the Quse Formation in the Shuanghu area Qiangtang . (6)
Basin ’ 813 C
3S( %
) S5%0 ~60% %0  2%0 ~T%o
1 BL42 24.13
2 BL46 26.85
3 GP-01 22.98 °
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5 GP-05 23.47
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Characteristics and significance of the cold-vent carbonate rocks from the
Quse Formation in the Shuanghu area Qiangtang Basin northern Xizang

XIA Guo-ging' YI Hai-sheng'
(1. Institute of Sedimentary Geology —Chengdu University of Technology Chengdu 610059 Sichuan China; 2.
State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation Chengdu 610059  Sichuan China)

Abstract: The carbonate concretions occur in large numbers in the Quse Formation Shuanghu area Qiangtang
Basin northern Xizang and display hummocky ellipsoidal lenticular = stratoid vein dendritic  clotted
vesicular and seepage textures and structures. These nodules consist dominantly of micritic carbonate minerals with
minor amount of clay minerals quartz framboidal and subhedral pyrite with an average grain size of about 5.0
pm in which the sun-flower structures may be observed. The organic fossils such as bivalves ammonites worm-—
like or dendritic fossils and ultra-microbial fossils are found to be arranged with a higher density. The carbon
isotopes in the analyzed samples are noticeably negative excursion while the sulfur isotopes in the analyzed samples
exhibit a markedly distinct positive excursion. The results of research outlined above are in good agreement with the
mechanisms for the formation of the cold-vent carbonate rocks produced by the seepage and release of the modern
submarine natural gas. It is inferred from this reason that the carbonate concretions in the study area may be
originated from the seepage and eruption of ancient natural gas. The presence of numerous submarine natural gas
vents implies that there is a direct correlation between the oceanic anoxic events and the eruption of the submarine
natural gas hydrates in the Shuanghu area Qiangtang Basin during the Early Jurassic.
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