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Abstract The Lower Jurassic Quse Formation in the Qiangtang Basin is an important source rock se-
ries in the basin. However, a systematic study on the mechanism of organic matter enrichment in this
source rock is still lacking, which limits the understanding of the material basis of hydrocarbon accumula-
tion in this area. In this paper, the 100-meter thick organic matter-rich shale of the Lower Jurassic Quse
Formation in the Biluogiao area of the South Qiangtang Depression is used as a study subject. we systemati-
cally investigated the the palaeoenvironmental and palaeoclimatic characteristics of shale at the time of de-
position, analyzed the main controlling factors of the organic matter enrichment in the shale, and estab-
lished models of differential organic matter enrichment in the shale of Quse Formation based on the inte-
grated core, TOC, major and trace elements data. The results show that the shale can be divided into two
intervals by the organic matter content which increased upward at both intervals. The lower interval (59~
110 m) had a generally low organic matter content (the TOC contents range from 0.3% to 8. 1%, with
an average of 2. 7% ), and contained three thin organic matter-rich intervals. However, the organic matter
content in the upper interval (0~59 m) was relatively high (the TOC contents range from 0. 8% to 16%,
with an average of 4. 9% ). The deposition of Quse Formation generally occurred in a humid environment,
and was influenced by hydrothermal processes. The organic matter enrichment in the lower interval was
mainly related to moderate terrestrial inputs, redox conditions and palaeoproductivity, and the organic
matter enrichment in the upper interval was mainly controlled by redox conditions and palaeoproductivity.

The difference in the organic matter enrichment mechanism between the upper and lower intervals of the

Quse Formation may be closely related to the driving forces of palaeoclimate and sea level changes.

Key words Qiangtang Basin, Quse Formation, organic matter enrichment, terrestrial input,

palaeoclimate
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Fig. 1 Location and target stratum of the studied Shallow Borehole A in Qiangtang Basin
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Fig.2 Vertical changes of TOC content, terrestrial inputs( Al,0,, Zr, Si0,), redox(V Mo, Ni/Co, V/Cr), and palaeo-
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productivity (Ni/ Al, Cu/ Al, Zn/ Al) of the Lower Jurassic Quse Formation in Shallow Borehole A in South Qiangtang Depression

| 45| e TOC/% CIA,, Ln(AL,0,/Na,0) St/Ba Ca/(CatFe)
=5

= | p 0 18 75 85 3 8 0 20 0.6 1

JE\" EX /m 4 8 1‘2 ]§

B3 mRHEME AR TRD Sl a4 TOC & &, A (CIA_, . Ln (Al,0,/Na,0))
DL Rt #h B (Sr/ Ba, Ca/(Ca+Fe) ) Iy [a] A2 4k
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Fig. 4 Al-Fe-Mn ternary diagrams of the Lower Jurassic Quse Formation in Shallow Borehole A in

South Qiangtang Depression ( modified from Adachi et al., 1986; Yamamoto, 1987)



‘(IM K

F2k HS5H g5 AE . FUARSEYE AL R AR Y ol B 41 TUE DURUR S A ML 22 S AR ML 1133
161 g=039 * (2) 161 g-035 * (b) 161 r=036 * (¢ 16{ =079 * ()
C\QIZ: . * g\°l2: . ° c\\GIZ: . * C>\012: * g
5 8: . 5 8: e 8 g: e o 5 g: -
24 Sel e Bl | 2e] 4
- - e o - [} . < o0
0 R et R () faromt 0
0 40 80 120 10 20 30 40 1 2 3 4 0 20 40 60 80
ALO,/% Zr/pg-g’ Si0,/% Vir Mo,
161 r-0.85 (e 167 r-0.76 o(2) 161 Rr-0.89 o (h) 16 peo.sy ()
S 12: M © 12: * c\\c 12: e 12:
O 81 . O 81 e S O 81 e
o T ° o ] ° o T (@) 1 o .
= 4 . = 4 e © = 4 = 4
E| L] - L] - 1]
0 0 +—g2emd 01 O heset e
2 4 6 8 1 2 3 5 10 15 20 25 4 8 12 16 20
Ni/Co V/Cr Ni/Al Zn/Al

a—AlL, 0, 5 TOC LK ; b—Zr 5 TOC 3L ; ¢—Si0, 5 TOC LK ; d—V 5 TOC 3L K ; e—Moy 5 TOC 3L 5

f—V/ Cr 15 TOC ZIC I ; g—Ni/ Al 55 TOC 58iCI s h—Ni/ Al 15 TOC 83C I 5 i—Cu/ Al 55 TOC 283 5 j—7n/ Al 5 TOC 3L
B S FEMEME A RILTHRY Gl G AR A . AR AT J1 43 51 TOC & & 138

Fig. 5 Intersections of terrestrial inputs, redox and palaeoproductivity with TOC content of the Lower Jurassic Quse Formation

in Shallow Borehole A in South Qiangtang Depression
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Fig. 6 Intersections of terrestrial inputs, redox and palaeoproductivity with TOC content of upper and lower intervals

in the Lower Jurassic Quse Formation in Shallow Borehole A in South Qiangtang Depression
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Fig. 7 Analysis of redox characteristics and basin constraints of the Lower Jurassic Quse Formation

in Shallow Borehole A in South Qiangtang Depression
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