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Fig. 1 The section of Cenozoic in the Jiyang super-depression (after Wang et al. , 1992)
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ST A FHIBRE T A 4R IR BE 8 100°C, BA4C/
min J#Z, F £ 320C, FEE 20min; ARE B, 7
W20+ 1, Wi & 1mL /min, i 3% 247 &1 R EI
B FRTRER0eVELEMRE, REHKS0~
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H 3£-18a-22, 29, 30-= [ 78 be A9 I HE I L #F 72 3¢
Tm [ Ts B %L E B g8, B4 2 A K (E5) . 20
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ERBBEL. BIRE RS T E L SERESR
A BT, H0. 60~0. 73, R E LA FIHL A FF
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EAIE R TF A Es F3) SR K ESTHD PR
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L H0. 3% ~2.5% : XRENK LT YU KERA,
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Table 1 The geochemical parameters and 2-methylhopane index of the samples

FHLBR R, 208/(20S A2 8 e CsMHI
L ;jm% R B oo [ oo | O qem |PPTP) am %)
%3 2827.00 | EsSTFH | BiEREhE | 1.83 11. 14 0.51 0.58 0.53 4. 39 0.25 0.6
B3 2839.57 | ESSTH | BkMeEhE | 1.64 10. 39 0.54 0.54 0.52 4.92 0.26 0.9
%3 2847.34 | ESSFH | BkBRERE | 1.31 6.35 0.54 0. 64 0.55 5.76 0.29 1.9
Z3 2854.53 | Es' ¥ | BkEREE | 1.44 4.37 0.57 0.83 0.50 7.28 0.63 3.7
B3 2914.56 | Es* ¥ | BkRERE | 1.37 5.41 0.57 0.57 0.49 3.31 0.52 16.2
%3 2933.10 | Es' B# | BKERERAE | 1.05 4.97 0.55 0.57 0. 47 1,02 0.26 18.5
F11 3102.60 | Es*F# | BERERSE | 1.84 8. 41 0.79 0.93 0.51 2.34 0.22 4.1
F11 3126.25 | ESSTH# | BkBREE | 2.16 6.71 0.79 0. 85 0.53 7.11 0. 39 2.0
F11 3138.30 | Es* ¥ | BkERERE | 0.81 0. 64 0.82 1. 00 0.43 3.98 2.21 3.6
211 3169.50 | Es* ¥ | BREREEE | 1.34 1.12 0. 82 1.03 0. 34 10.18 3.15 4.0
F11 3226.00 | Es*b# | BRERELE | 1.53 5,17 0.75 0.56 0.53 2.81 0.69 20. 4
FEIWL | 3298.00 | ESTFE | gedgths | 2.57 9. 39 0.73 0.95 0.50 1.06 0.10 1.4
%L 3410.60 | Es' ¥ | BkER#E | 2.84 11.12 0.76 0.97 0. 45 1. 14 0.10 0.7
%L 3414.50 | Es* ¥ | BkEREA | 0.56 0. 36 0.93 0. 89 0.58 6. 05 0.79 5.1
%1 3492.00 | Es* b3 | BeERh | 0.82 0. 48 — 1.06 0. 44 6. 89 0.93 16. 4
T 3496.50 | Es' ¥ | BkER#hE | 0.82 0. 68 0.97 0.96 0.45 6.35 1.36 16. 3
F127 3059.60 | Es* B BH 4.02 29. 07 - 0. 81 0. 39 0.08 0.32 1.2
F127 3118.44 | Es' % A 1.15 5.76 - 0. 42 0.47 0. 31 0.84 2.0
ERod 3275.25 | Es* | RE 2.39 9. 63 - 0.91 0.50 0.07 1. 00 1.5
ERa 3279.30 | Es* 3 g = 3.62 23.15 - 1.01 0. 47 0. 04 0.37 1.5
FEH1 3685.80 | Es! ¥ ®E 2.38 8. 68 — 1.03 0. 46 0.03 0.19 0.5
F£H1 3819.00 | Es* % RE 2.31 8.52 — 1.03 0.43 0.03 0. 20 0.9
FR1 3916.70 | Est 3 ®E 1. 44 2. 97 - 1. 04 0.43 0.05 0.15 2.5
E£%1 4023.60 | Es' |3 ®E 3.15 11. 77 — 1. 05 0. 46 0.04 0.18 1.0
PRG43 3533.00 | ESSTF# RE 1. 46 3.43 0.70 1. 30 0.41 0.07 0.08 0.6
15 2993.00 | ESSTFB ik 8.20 53.23 0.49 1.38 0.25 0.24 0.06 1.2
27 3748.12 | ESST# RE 5. 71 26. 87 0. 65 1. 09 0. 45 0.01 0.10 0.9
HE30 3661.37 | ESSTEB ’E 6.97 40. 03 0.62 1:12 0. 45 0.13 0. 05 1.3
X172 3528.00 | EST R 2.57 12.46 0.74 1.17 0. 41 0.24 0. 06 0.4
HE31 3711.20 | Es3H3p R 1.57 7.21 0. 62 1.09 0.43 0. 05 0. 07 1.0
X736 3308.00 | Es*ehf ik 7.38 56. 66 0.73 1.14 0. 44 0. 07 0.06 0.3
HE31 3424. 40 Es! b= 3.28 26. 61 0.53 0.77 0.45 0.08 1.17 0.3
131 3429. 80 Es! HE 3.43 26.91 0. 54 0. 88 0.48 0. 06 0.41 0.3
X102 2861. 00 Es! W 3.42 25.96 0. 60 1.10 0.15 0.17 0.41 0.5
®651-11 | 1970. 84 Es! g 4.82 37.95 — 1.14 0.05 - 0.17 0.1

WS+ SR R H (mg /g B A) s Re—TH B 48 R4 R AT 2, 76 5K LR 5 FEH RS % OEP—# B 3, OEP=[(Ci +
6Ci+o+Cita)/ (4Ciaa+4Cip ) 1TV, Hod1 iy CpaLAJG TE 5542 0 £ W 5 205/ (20S+20R) F R Cao 5 52 0ae20S/ (20S—+20R) ;DBT/P—
R HEY 5 3E A Ho 1B 0 8 05— D 8 %/ @B-Cao B 5% 5 Cot MHT — 2- B B 728 2 45 3 = 20- A1 BE-a BB/ (Co-F B-oB FikE +aB AT 4R ) 5
ERRE X HRLET UM AREE MBS S "HR R EE R .

HESHBEBEAER P 2P RERAHE S
16.2%~20. 4% .1 F Es' E 3R L 5 TE R F K
B KRR RBEMRWTIBRSE, R A £ 52
LT b UL 22 M B 28 3% 1 GG R4S, 2005), A
Es' B8 2 Es* T #BULBET 5, BE & W 4 15 3h 04 3
o 3R S AR 16 9 YR L W N BB I T R R
FTLRE 28 KN 2 JB K — Rk i 2 R — 5
UL, B9 K KR B R A F) T 35 40 8 19
ERKAT - BHE'~ESH T F2-FEELEE

MR FEAR, N B3 . B 113 5T B IR 1 3 i 28 3 30 1
RAT AR BB E BX — . B 3 7£2933. 10~
2827.00 m BXFEE Wl A MY KA NG Cu MHI AR
HIE16. 2% ~18. 5 U M HEME EL. 9% ~3. 7%, £ JF
MR AFO0.6%~0.9%; 3 8 F 1 3 7 3496.50 ~
3298. 00 m Bt[G]#f By B AR 16. 3% ~16. 4 % 1R 1 [
BN EEEHMERNOCTY~1.4%; B 113 &
3226.00~3102. 60 m Bt 1 R HIM20. 4 R EBR T
JEAR2.0%~4.1%.
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Fig. 2 Mass spectra of 20~ methylhopanes in the extract from well Luo-3, 2933.10 m, upper part of Es*
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Fig. 3 Distributions of hopanes (a) and 2a-hopanes (b) in the extract of carbonate source rock from well Luo-3,
2933.10 m, upper part of Es” Data was obtained by MRM transmons M*™—>191 or MT—>205 respectively
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Fig. 6 The 2-methylhopane index CyMHI against the : Y A
SRR CZB\C:%O\CB]%: 20- A REIAED, R

maturity indicator Cz920S/(20S+20R)

B BB 20- B s 7E ARV P R L Co B K2



908 #oE ¥ 2006 4
x2 HEHEERNAR
Table 2 The compositions of hopanes and 2-methylhopanes in some samples
b5 e Cas 8 2 Ca1~Cos-#i bt B Cap~Cse-2- F B S 4L R
" 20S/(20S+20R) Ca Csz Css Cas Css Cae Cas Caq Css Css
23 0.53 0.33 0.24 0.13 0.09 0. 2] 0.42 0. 30 0.14 0. 04 0.10
3 0.52 0.29 0.23 0.13 0. 09 0. 25 0. 35 0. 30 0.12 0.08 0.14
%3 0.55 0.34 0.23 0.12 0.08 6. 23 0.42 0.32 0.09 0. 05 0.12
%3 0. 50 0. 35 0. 25 0,13 0. 08 0.18 0.41 0. 30 0.10 0.03 0.17
%3 0. 49 0. 26 0. 34 0.11 0.10 0.18 0.29 0.48 0.10 0. 05 0. 08
%3 0.47 0. 30 0. 51 0.08 0. 05 0. 06 022 0. 69 0. 05 0. 02 0.02
GN43 0.41 0. 44 0.24 0..21 0.08 0.03 0.47 0.23 0.19 0.08 0.63
X172 0.41 0.46 0.26 0.16 0.08 0. 04 0.43 0.29 0.15 0. 09 0. 04
F127 0. 39 0. 47 0. 28 0.13 0.07 0.105 0.47 0.28 0.14 0.07 0. 04
E127 0. 47 022 0.15 0.13 0.16 0. 34 0. 26 0.17 0.13 0.15 0. 29
15 0.25 0. 50 0.23 0: 15 0.08 0. 04 0.53 0.24 Q.13 0. 07 0.03
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2-Methylhopanes as Biomarkers for Depositional Environment
in the Lacustrine Basin
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2) Institute of Geological Sciences, Shengli Oilfield Co. Ltd, Dongying, Shandong , 257015

Abstract

In this paper, abundant and complete C,s~C;s2a-methylhopane series are identified in the Jiyang Eogene
lacustrine deposition with the GC-MS and GC-MS-MS. 2-methylhopanes from 2-methylbacteriohopanepolyols
(2-methyl-BHPs) may be regard as biomarkers for cyanobacteria (Summons, et al, 1999). 2-methyl-BHPs are
bonded into kerogen during diagenesis and subsequently released due to thermal degradation of kerogen.
Isomerization of 2-methylhopanes is trending in line with that of hopanes with the increase of maturity except
some differences in velocity and equilibrium points. The abundance of 2-methylhopanes may be controlled by
depositional environments; they are prominent only in carbonate deposition formed in a shallow environment
with low energy; the 2-methyl hopanes index (C, MHI) increases with the maturity and decreases with
expansion and deepening of the lake. Cy;;MHI is always low in mudstones and shales. It is also showed that the
distributions of 2-methylhopaes are related with the redox condition of the water. Therefore, the study on 2-
methylhopaes is useful to rebuilding a depositional environment as well as precise ascertainment of effective

source rocks in oil exploration.

Key words: 2-methylhopanes; saline lacustrine; carbonate; redox condition; Jiyang super-depression;
GC-MS-MS
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