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Oil-soaked Dolomite in Upper Reach of the Shenglihe River,
Northern Qiangtang

WU Zhen-han®, JI Chang-jun”, ZHAO Zhen®, KANG Shao-wei?, ZHAO Rong-tao”, LEI Yun-long?
1) Chinese Academy of Geological Sciences, Beijing 100037; 2) Shaanxi Coal Geology Group Co. Ltd., Xi’an, Shaanxi 710021

Abstract: Oil-soaked dolomite discovered recently in the upper reach of the Shenglihe River, south of the
Northern Qiangtang Depression, belongs to the upper section of the Middle Jurassic Buqu Formation. The
dolomite is dark gray, gently dipping, and overlies dark mudstone and shale of higher total organic carbon content.
Microscopic observation of the dolomite revealed dolomitization of bioclastic limestone. The oil-soaked dolomite
is covered by ashy asphalt near the surface, and the light crude oil in fractures of the dolomite is volatile. The oil
content of the dolomite sampled in the Shenglihe area reaches 765x107°, which is much higher than the oil
content of the dolomite oil sand outcropping in the Long’eni-Andarco Belt ((12-236)x107°) in the Southern
Qiangtang Depression. The oil-soaked dolomite is a favorable reservoir with a porosity of 6.49% and permeability
of 3.81 mD. Petroleum geochemistry and biomarker parameters indicate that the crude oil of the dolomite in the
Shenglihe area was derived from the Early—Middle Jurassic dark shale and mudstone enriched in organic matter.
The oil-soaked dolomite in the Shenglihe area indicates a potential for petroleum resources in the Northern
Qiangtang Depression.

Key words: oil-soaked dolomite; favorable reservoir; potential for petroleum exploration; Shenglihe area;
Northern Qiangtang Depression
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H(b)eA . WA, KA. O TR UG5 AR b
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Ess—Oligocene mudstone and sandstone of the Suonahu Formation; E;..k—Paleocene—Eocene redbeds of the Kangtuo Formation;
Jss—Upper Jurassic limestone of the Suowa Formation; J,x—Middle Jurassic mudstone, sandstone, and marl of the Xiali Formation;
J,b—Middle Jurassic limestone of the Buqu Formation; J;g—Lower Jurassic mudstone, sandstone, and limestone of the Quemocuo Formation;
Tsw-Upper Triassic dark-violet clastic rocks of the Woruoshan Formation; Tsnd—-Late Triassic volcanic rocks of the Nadigangri Formation;
T,-Middle Triassic shale, mudstone, sandstone, and limestone intercalated with coal seams; y:—Triassic magmatic rocks; the red coarse line
represents a thrust fault; A-B, cross section from A to B.

Bl 1 FEYELERREFSAT i X 12 Rk it R (5]

Fig. 1 Remote sensing image and geological map of the Shenglihe area, Northern Qiangtang Basin
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Fig. 2 Photograph of thrust fault and deformation in the upper reaches of the Shenglihe River (northward view)
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Fig. 3 Cross section A-B of the Middle Jurassic Buqu Formation in the Shenglihe area
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a—northward view of Middle Jurassic oil-soaked dolomite of the Buqu Formation; b—northward view of dark-gray mudstone and shale of the
Middle Jurassic Buqu Formation; c—sample of oil-soaked dolomite of the Buqu Formation;
d-photomicrograph of oil-soaked dolomite of the Buqu Formation.
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Fig. 4 Photos of the oil-soaked dolomite in Upper Reach of the Shenglihe River
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Fig. 5 Mass spectrum of saturated hydrocarbons from Shenglihe oil-soaked dolomite BD9299
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Table 1 Hydrocarbon biomarkers from the oil-saturated Shenglihe dolomite and Jurassic source rocks

. C23~Coe/ C23~Cys = IR J5E C Cor 22§85 4
) 27 21
P Ph/nC1s PrinCyr C1o~Cop- =R Bt /1Ca8~Coo- =il b 17E %8 /Ca9-000-20R ICag-01010,
BD9299 0.28 0.36 1.11 1.85 1.48 0.89 0.43
H () 0.58~1.17 0.36~0.93 0.92~2.88 4.18~8.26 0.73~6.19 0.76~1.03 0.43~1.18
/0.85 /0.66 /1.88 16.11 12.22 /0.86 /0.85
0.11~0.60 0.06~0.95 0.75~1.12 6.83~9.60 2.51~8.34 1.02~1.10 1.08~2.18
4]
HHA 10.34 /0.38 10.92 18.24 /5.03 /1.06 /1.75
P 0.45~0.70 0.73~1.04 1.00~2.34 2.42~6.38 0.70~2.86 0.78~0.95 0.21~0.82
i 1 2 (3.b)
/0.54 /0.84 /1.71 14.71 /1.70 /0.87 /0.56
’ 0.74~1.18 0.53~0.86 1.02~1.86 0.74~1.18 3.25~7.03 0.89~1.08 1.02~1.86
L mEZH (355)
/1.04 10.76 /153 /1.04 /5.32 /1.00 /1.53
’ 1.18~1.20 0.64~0.71 0.90~1.76 1.18~1.55 4.63~5.69 0.28~0.31 0.34~0.38
ih 220 (J.9)
/1.36 /0.75 11.42 /1.36 /5.25 /0.30 10.36
EaL sl 0.39~0.65 0.72~1.45 0.77~2.15 2.86~10.0 0.25~5.46 0.10~1.40 0.30~0.69
(Tat) 1051 10.97 11.24 /5.43 /2.08 /0.76 10.47
EEIR Y 0.32~0.56 0.20~0.55 1.38~2.19 1.56~3.65 0.32~1.35 0.65~1.20 0.11~0.44
I 0, T 10.47 10.34 /1.85 12.46 10.90 /0.83 10.25
J A 2 e 0.61~085 0.44~0.62 0.92~0.94 3.30~3.37 1.56~1.66 1.69~1.71 0.57~0.60
BT 10.72 /0.52 /0.93 /3.33 /1.60 /1.70 /0.59

E6 XEZMWGKDTREFEEMEMOMBEVRSUEYEBROE Jss, Ix, b, Tt FHFSENER 1)
Fig. 6 Biomarker diagrams of Jurassic source rocks and oil-saturated dolomite in the Qiangtang Basin
(the formations Jss, Jz2x, Jzb, Tst, etc., are the same as those in Table 1)
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