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Table 1 Structural assignments from terpane mass fragmentograms
%% AFR B % gy
1 C27 His 18a (H) -22,29,30-Trisnorhopane (Ts) 370+
2 C27 His 17a (H ) -22,29,30-Trisnorhopane (Tm) 370 +
3 Cos Tl48 1T CH)Y,218 (H) -Bisnorhopane 384+
4 C29 Iis0 17a (H),218 (H) -Norhopane 398 +
5 C29 Hso 17a (H)Y,218 (H) -Normoretane 398 +
6 C30 Hs2 17a ({1),218 CH) -Hopane 412 +
7 C29 Hs0 1T (Y218 (1) -Normoretane 398 +
8 C30 Hs2 1Ta CH DY L2118 CHD)Y -Moretane 412 +
9 C31 H54 (225317 (H)»,218 (H) -Homohopane 126 +
10 C30 Hs2 Gammacerane 412+
11 C31 Hs4 (22RY1Ta (H)Y,218 (H) ~-Homohopane 126 +
12 C32 Hse (225> 17a (H)»,218 (F ) -Bishomochopane 110 +
13 C32 Hsé (22R)Y17a (H)Y,218 (H) -Bishomohopane 440 +
14 C33 Hss (22S)>17a (H)> ,218 (H) ~Trishomopopane 454 +
15 C33 Hss (22R)Y17a (H) ,218 C(H ) -Trishomohopane 154+
16 C34 Heo (225)17a CH DY ,218 C11) -Tetrakishomohopanc 468 +
i7 C34 Hso (22R)17a (H )y ,218 C(H) -Tetrakishomohopane 468 +
18 C35 Hez2 €225)17a (F ) ,218 (11) -Pentakishomoliopane 182 =
19 C35 He2 (22R)17a (1) ,218 CH) -Pentakishomohopane 482 -
2 RHOEREVHZLSVITER
Table 2 Quatitative biomarker assay results
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Fig. 6 The ratio of 225/22R homohopanes related to depth of burial
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Fig. 8 Variation in relative concentration of hopane in

oils formed under various depositional environments
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Fig. 11 The structure of bacteriohopane and 3B-methyl bacteriohopane
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Table 3 Structural assignments from sterane mass fragmentograms

%4 AFR ) L Gy
1 C27 Has 58 (H) -Cholestane 372 +
2 C27 H48 5a ([1) -Cholestane 372 +
3 C27 H4s Cholesane Epimer 372 +
4 C28 Hso 4-Methyl Ergostane 386+
5 C28 Hso 58 (H) -Ergostane 386+
6 C28 Hs0 4-Methyl Ergostane 386 +
7 C28 Hs0 5a ( H) -Ergostane 386 +
8 C29 Hs2 Sitostane Epimer 400 +
9 C29 Hs2 58 ( H) -Sitostane 400+
10 C29 Hs2 4-Methylsitostane 400+
11 C29 Hs2 5a (H) -Sistostane 400 +
12 C30 Hs4 (30-Sterane 114+
13 C30 Hs¢ C30-Sterane 414+

14 C30 1154 4-Methyl-C30-Sterane 414+
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Table 4 Biomarker parameter summary

P o 58 + 14B/5a 58+ 14B/5a MR sE
Cos Cog 5a0 C27 Ca7 Cz28 C29
J—1 T 0.22 0.24 0.29 0.40 0.16 0.21
J—2" T 0.31 0.83 0.32 0.18 0.12 0.17
J—3" i 0.10 0. 12 0.30 0,47 0.11 0.21
J— 1l 1.30 1.20 0.11 0.21 0.21 0.27
J—5" % 0.27 0.35 0.28 0.35 0.20 0.35
SR T N.D. 0.39 0.18 0.25 0.05 0.39
=1 0.57 0.99 0.1 0.19 0.21 0.23
W2 ) G.27 0.58 0.20 0.33 0.18 0.26
N—1"T ik 0.52 0,47 0.12 0.22 0.18 0.32
N—2/If i 1.44 0.57 0.12 0.22 0.11 0.25
N—3'17 ith 2.60 1.07 0.1l 0.19 0.10 0.22
N—4’ B ih 2.74 1.10 0.11 0.20 0.11 0.21
N—3"tg| 0.28 0.23 0.12 0.16 0.31 0.28
N—b’ T N, AN.D N.D N.D. N.D N.D
D=1l N.D. N.D N.D N.D. N.D N.D
P—2/ il N.D. N.D N.D N.D. N.D N.D
P—3' Kk N.D. N.D N.D N.D. N.D N.D
B—1"F i 3.59 1.73 0.08 0.17 0.11 0.8
L—1"4&| N.D. N.D N.D N.D. N.D N.D
B—2'u®m N.D. N.D N.D N.D. N.D N.D
B—3"#% N.D. N.D N.D N.D. N.D N.D
H—1" % 1.10 1.07 0.13 0.25 0.11 0.23
H—2"" 1.94 0.70 0.13 0.23 0.05 0.22
H—3" 4w N.D. N.D N.D N.D. N.D N.D
H—yvun N.D. N.D N.D N.Iw N.D N.D
H—5' ¢85 N.D. N.D N.D N.D. N.D N.D
Hl—86" 4t 0.28 0.16 0.18 0.32 0.15 0.30
H—7"4F N.D. N.D N.D N.D N.D N.D
H—8"4n 0.18 0.62 0.12 0.18 0414 0.40
ROZELM 0.31 0.61 0.20 0.32 0420 0.25

ESHRE it 1,47 0.72 0.08 0.22 0.16 0.23

dEe ey
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JREE A ML R E & RIS 5 Y BTRRE
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WA, TES-WRSIE S- B AKE TAIRE A5ask H5B. T H (58 +148)/
5aC. MIC. MEMEEBREEEMAXR, XM HAEBEEBEES MM, o U
ERERMEE,

2.FRAARFHNFHERMBNER ANRHE TP - 148/5alibr H{E (E18),
TE 3R K R B BRI IR5 0 + 14B/5a M S U H A, T BUKIR IRl e 1k, R Bt
TRARBE, RAEERZE, HlRBEEE,
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CHARACTERISTICS OF BIOMARKER COMPOUNDS
( CYCLOAKANES ) IN OIL FORMED UNDER
VARIOUS DEPOSITIONAL ENVIRONMENTS

Fan Pu

( Lanshon Instiiute of Geologis Academia Siniea )
J. David King George E. Claypool
(U. S. Geological Survey, Denver, CO 80223)

Abstract

It has recenily become possible to accurately determine the siructures and rel-
ative amounts of organic compounds of biological significance through the use of
computerized Gas Chromatography-Mass Spectromeiry ( GC/MS) .These compounds
derive from primal organisms and still retais the basic caron skeleton throughout
the process of diagenesis and subsequent formation of oil and gas. Because of the
study the source and evolution of petroleum,

The compounds present in oils depend upon the depositional environment and
the types of organisms contributing organic matter to the sediment, For example,
oils formed from terrigenous organic matter tend to be high in phytowaxes and
n-alkanes as opposed to oils from marine facies which tend to contain more cyclic
compounds, Accordingly,steranes and terpanes in oils formed under various depos-
itional environments should be expected to exhibit different characteristics.

Systematic discussion of the characteristics of biomarkers as influenced by the
depositional environment and salinity of the associated agueous medium has been
lacking., Oils and source rocks from China and a few other locations have been
examined to determine the influence of depositional environment on biomarker pa-
rameters, Thus, results of GC/MS analyses can be empirically related to biological
input, aqueous salinity and depositional environment.

Examination of oils and source rocks formed under various depositional condi-
tions shows that biomarker parameters can be related to marine, saline and fresh-
water environments, Differences are due mainly to organic input from organisms
present in the various aqueous media, Marine oils show similar characterstics to
saline lacustrine oils but are significantly different from fresh water facies oils,

Thermal maturity affects all the biomarkers predictably within any facies type.



