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Biomarker characteristics of Jurassic source rocks
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Abstract; The characteristics of biomarkers for three sets of main source rocks in Angdarco area of the Qiangtang
Basin were studied, and the significance for sedimentary environment and thermal maturity was discussed, based on
the analyses of saturated hydrocarbon chromatogram and mass spectrometry. Thermally mature source rocks from the
Lower Jurassic Quse Formation have relatively higher ratios of (C,+C,,)/(Cx+Cy), Ts/Tm, C; homohopane S/R,
and rearranged sterane/regular sterane. The main sources were sapropelic and humic-sapropelic marine organic matter.
Source rocks from the Middle Jurassic Buqu Formation were deposited in a reducing environment, and were distin-
guished from the other two source rocks by relatively lower ratios of Pr/Ph and C,/Cy tricyclic terpane, which
indicated sapropelic and humic-sapropelic organic matter inputs, at low mature to mature stage. Source rocks from the
Middle Jurassic Xiali Formation were deposited in a marine-terrestrial transitional environment with a lower salinity,
presenting humic and sapropelic-humic organic matter inputs, and low thermal maturity.
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Fig.1 Tectonic units of the Qiangtang Basin and location of study area
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Table 1 Basic geochemical data of Jurassic source rocks in Angdarco area of the Qiangtang Basin

_ e w(TOC)/ AFUETECAY / WivE A LU % Too/ FHE
FER 5 HJZE itk % 10- - e P < K F
MR MAYE R dER 7~
HR-1 XEHH JeH 0.62 610 55.7 6.6 6.6 21.3 367
HR-3 XHA kH 0.50 810 50.6 4.9 9.9 309 413 i}
HR-5 HH4 RH 0.51 790 59.5 2.5 89 241 348 n,
HR-10 X HA A 0.52 910 56.0 2.2 44 352 426 I
QR-3  fithdl WKAE 0.61 460 32.6 17.4 174 39.1 405 I,
QR-7 fighdl WA 052 270 206 11.1  11.1 444 465
QR-11 ARfhdl WA 051 250 400 12.0 12.0 360 422 I
BP-1 izl hUTE  10.20 374 39.1 112 189 212 441 I,
BP-2 ffiadl WITFA  10.00 1218 19.4  21.6 28.8 238 442 I
BP-3 fffifadl hITA 8.96 1324 29.5 150 229 203 444 I
BP-4 et huiH 8.20 922 36.6 125  18.1 255 439 I,
F2 ZEEAMBIERBMEGET RRBESEMREYSH
Table 2 Biomarker parameters of Jurassic source rocks in Angdarco area of the Qiangtang Basin
S
24
HR-1 HR-3 HR-5 HR-10 QR-3 QR-7 QR-11 BP-1 BP-2 BP-3 BP-4
CPI 1.58 1.55 1.49 1.38 1.34 1.34 1.47 1.03 1.00 1.01 1.01
(Cy+Cpy)/(CptCo9)  88.15 11.28 4220 28.06 5.38 3.37 3.67 4.55
P1/Ph 0.39 0.42 0.41 0.58 0.21 0.20 0.17 0.57 0.62 0.60 0.58
Co =IMEHE/ Coy = FRIELE  0.12 0.16 0.03 0.02 0.14 0.14 0.14 0.16
Copy VUIRIS BE/ Cog = IR WRE  2.64 2.66 2.36 2.55 2.77 2.48 2.44 2.37 2.41
Cyy/Coo 1.82 0.98 1.20 1.09 1.04 1.08 1.02
Cpg/Coo 0.84 0.64 0.68 0.42 0.41 0.43 0.43
aaa—Cy 5§85 205/ (205+20R) 0.35 0.36 0.38 0.38 0.35 0.36 0.35
Co %5 BB/ (e +8B) 0.36 0.43 0.44 0.48 0.46 0.47 0.46
o £S5 e R0 £ o 0.11 0.13 0.10 0.18 0.18 0.14 0.19
Ts/Tm 1.80 0.74 0.85 1.07 0.86 1.70 1.78 1.71 1.66
Ts /(Ts + Tm) 0.64 0.42 0.46 0.52 0.46 0.63 0.64 0.63 0.62
228/(228+22R) -C;, 0.55 0.55 0.53 0.54 0.57 0.57 0.57 0.57
Cy ZE%E S/R 1.20 1.24 1.13 1.16 1.31 1.30 1.31 1.32
C, 7T S/R 1.73 1.61 1.39 1.38 1.37 1.35
ANZh 5/ C 7 0.20 0.19 0.17 0.18 0.20 0.20 0.20 0.21
RHT TRt/ C g R 0.15 0.19 0.20 0.08 0.24 0.23 0.24 0.23
Co EHEREBE/ Co A E 0.03 0.04 0.03 0.03 0.05 0.05 0.06 0.05
Coyo 5LJ5E/ Cy HEBE 0.14 0.12 0.11 0.11 0.09 0.09 0.09 0.09
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ok 16 A1 17, LA FigERS” S 3, CPLEH % (1.00~
1.03) , IEM B R H LU AE (C,, +Coy )/ (Cog +Co ) AH
X, 3.37 ~5.38; 1M1 Pr/Ph B HEE AH X 421K
(0.57~0.62) (£ 2), B —E WM S, ik
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I JE IR
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Fig.2 Mass chromatograms of saturated hydrocarbons for source rocks in Angdarco area of the Qiangtang Basin

10000
VIR

(77 izt m—isn s
[ AR A — 42
B kA sy
© R G o i U]
o kB G ALK L
X 40| e hiRBGE B
l/\s s
K?

.
N

Q?\ ;
.
M\ N
17 ANAVAN
3 \

70

80
390
/\\ 100

30 20 10 0

30 40
C,, 8 5%/%

B3 JEYRAH B IR ARG X
h— RS SRR C,y—Co B 5 2 = M R
JEEHES %SGR 3218
Fig.3 Ternary diagram of aaa20RC,,—C,,regular sterane
for the Middle—Lower Jurassic source rocks
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Fig.4 Correlation of terpanes for source rocks
in Angdarco area of the Qiangtang Basin
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Fig.5 Correlation of biomarker parameters for maturation
of the Middle~Lower Jurassic source rocks
in Angdarco area of the Qiangtang Basin
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