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Fig. 1 Paleogeography of Late Triassic and stratigraphic comprehensive column of Mesozoic in the eastern margin of North Qiangtang Depression
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Table 1 ~ Evaluation criteria of Mesozoic mudstone source rock
in North Qiangtang Depression

segy TOC/ S,+S,/ W A"
% (mg-g™) %
E[2 <05 <05 <0.01
#= 0.5~1.0 0.5~2.0 0.01~0.05
o 1.0~2.0 2.0~6.0 0.05~0.1
I >2.0 >6.0 >0.1
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Table 2 Organic matter abundance and maturity of mudstone source rock of Bagong Formation in the eastern margin of North Qiangtang Depression

LI TOC/% SAHTIH A" 1% $,+S,/(mg-g™) R /% T,./C
SYGO1 0.15~5.81/0.89(61) 0.01~0.17/0.08(6) 0.04~3.46/0.71(32) 1.22~1.37/1.31(5) 363~506/454(32)
T 0.26~2.81/0.78(82) 0.01~0.06/0.02(14) 0.04~0.63/0.32(22) 1.46~1.90/1.63(18)  455~537/489(22)
BFRE S ST 0.15~5.81/0.83(143) 0.02~0.17/0.05(20) 0.04~3.46/0.55(54) 1.22~1.90/1.56(23)  363~537/468(54)
FRRFCHEEHE  0.06~1.81/0.94(64) 0.02~0.17/0.06(17) 0.28~1.86/0.75(28) 0.95~1.46/1.33(20)  440~478/461(29)
At ) o) 0.67~1.72/1.12(47) 0.002~0.004/0.003(10)  0.08~0.11/0.09(9) 1.27~1.42/1.33(5) 594~613/601(10)

A R 0.06~1.81/1.02(111) 0.002~0.17/0.04(27)

0.08~1.86/0.59(37) 0.95~1.46/1.33(25) 440~613/498(39)
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Fig.2 TOC histogram of source rock of Bagong Formation
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Table 3 Kerogen characteristics of source rock of Bagong Formation in the eastern margin of North Qiangtang Depression

B TCRIE
i 5 HLE L% x| fpuE | ERTRETE
pramy 2R T 83C /%o o v Pr/Ph
ARAE | wRA | BE4A | BE4 H/C o/C 21+

SRIRFEBE | 52.0~65.0/ 0(11) 8.0~17.0/ | 19.0~37.0/ | 8.0~34.0/ |-27.4~-25.2/ I 0.59~1.15/ | 0.03~0.25/ |2.24~2.93/ | 1.40~1.72/
M | 60.0(11) 13.7(11) | 26.3(11) | 23.0(11) | -26.1(11) 2 0.73(19) | 0.09(19) | 2.55(11) | 1.58(11)
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Table 4 Parameters of biomarker compounds in source rock of Bagong Formation in the eastern margin of North Qiangtang Depression
e 25 R/ %
Coo 85 58 Coo 5§ 58
=5 29 29
HEA Pr/nC,, Ph/nC,q : ] ] Ts/(Ts+Tm) 205/(205+20R)  BB/(ac+BPR)
Cyy Cos Coo
SRRFEREE 0.22~0.42/ 0.17~0.28/ 33.0~42.0/ 15.0~23.0/ 34.0~52.0/ 0.47~0.64/ 0.18~0.36/ 0.32~0.50/
T 0.32(11) 0.22(11) 37.5(2) 19.0(2) 43.0(2) 0.56(2) 0.27(11) 0.41(11)
P 23.0~33.0/ 22.0~24.0/ 43.0~51.0/ 0.30~0.46/ 0.36~0.53/ 0.36~0.55/
Rl 29.4(5) 23.0(5) 47.0(5) 0.38(5) 0.43(5) 0.43(5)
P 0.10~0.73/ 0.12~1.37/ 32.0~48.0/ 20.0~27.0/ 31.0~43.0/ 0.53~0.57/ 0.35~0.48/ 0.30~0.45/
> 0.37(14) 0.59(14) 37.4(14) 23.4(14) 39.1(14) 0.55(14) 0.40(14) 0.36(14)
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Fig.7 Relative abundance triangle diagram of C,,~C,4—C,, steranes and correlation diagram of Pr/nC,, and Ph/nC 4 in source rock of Bagong Formation
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Characteristics of marine source rock of Bagong Formation
and exploration significance in the eastern margin
of North Qiangtang Depression, Qiangtang Basin
NING Shengwei', XIE Yuan', FU Xiaodong®, SONG Chunyan’, LIU Qi', XIONG Shaoyun’

1. Tibet University; 2. PetroChina Hangzhou Research Institute of Geology;
3. Chengdu Geological Survey Center, China Geological Survey

Abstract: The Qiangtang Basin, located in the eastern part of the Tethys domain, is the only large—scale superimposed basin
in China where no industrial oil or gas fields have been discovered. Based on the new round of comprehensive research on oil
and gas geology in recent years, a set of widely distributed black mudstone with large thickness (600-800 m) of Bagong
Formation is found being developed in the front delta—shallow water shelf during the foreland basin stage of Late Triassic
in Qiangtang Basin, which is of great significance for oil and gas exploration. In order to study the organic geochemical
characteristics of the black mudstone of Bagong Formation in the eastern margin of the North Qiangtang Depression, 61
core samples from shallow well and 64 hand—drilled plunger samples are collected to carry out geochemical and
mineralogical analysis, and the source rock potential and sedimentary environment are evaluated. The results show that:
(1) The black mudstone of the Bagong Formation, with TOC of 0.06%-5.81%, is poor—medium source rock on the whole,
and some reach the standard of high—quality. Formed in weak oxidation—weak reduction environment, the organic matter
type is IL,—III, mainly belonging mixed organic matter. It is in the late mature to high mature stage with R, of 0.95%—
1.90%. (2) The Bagong source rock has great hydrocarbon generation potential, due to high organic matter abundance,
good organic matter type, and moderate maturity. (3) There developed a source—reservoir assemblage of “lower generation
and upper reservoir” between the Bagong source rock and the glutenite reservoir at the bottom of the Quemocuo
Formation, which lays a foundation for the formation of large and medium—size oil and gas fields. Besides, the Bagong
mudstone is a favorable layer for shale oil exploration. In general, the Bagong source rock is of great significance for
conventional and unconventional oil and gas exploration in the eastern margin of the North Qiangtang Depression.
Key words: source rock; organic geochemistry; hydrocarbon potential; exploration field; Bagong Formation; North
Qiangtang Depression
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