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Table 1 Relevant geochemical parameters of Ordovician crude oil in Tahe oilfield

W VRIE Im 2L a b c d e f g h i j k 1 m n o P q r s
AD4 6 448~6 558 (0] 1.30 1.08 1.05 0.73 041 0.55 245 1.83 1589 056 029 032 056 049 0.75 094 045 1.82 5.39
YQXI1-1  5920~5985 O,y 7.02 1.19 1.02 1.05 036 042 280 238 10.18 0.58 025 0.55 0.54 048 0.66 0.74 048 2.08 3.31
YQ5 — O,y 209 104 093 0.78 040 0.54 251 1.85 525 0.62 027 046 056 049 0.65 079 049 2.17 4.50
TP31 6477~6638 0Oyy 336 109 1.18 0.77 043 0.66 235 1.51 485 047 031 041 056 048 0.53 058 035 0.68 5.71
TP134  6532~6655 O, 2.89 1.19 101 080 055 076 1.83 131 866 039 027 031 056 048 0.53 0.56 035 0.73 5.19
TP138X — O,/ 469 100 113 070 049 090 204 1.11 688 044 026 025 056 048 0.59 0.66 037 0.57 4.69
AT20 6100~6 130  Oyy 1082 1.01 099 1.08 033 039 302 256 7.15 0.81 038 0.15 054 048 0.77 087 049 — 9.26
586 — Oy7 491 128 093 073 035 052 290 192 982 041 028 022 056 049 0.63 069 038 0.29 3.97
TP23 6588~6705 0Oyj 212 1.08 096 098 0.53 0.64 189 155 735 054 031 036 055 046 062 072 041 0.36 8.30
T738 6045~6090 Ol 200 1.09 1.08 0.60 043 0.87 235 1.15 823 035 024 026 056 048 0.68 0.84 046 041 2.74
S1144 6150 Oy7 346 104 098 0.81 035 048 284 207 1503 0.72 028 023 0.54 047 0.65 074 040 — 4.39
TP37 6804~6940 0Oyy 395 103 1.03 097 035 044 287 228 2243 0.83 031 028 054 048 0.68 0.78 040 — 13.53
AT17 6375~6440 Oy7 129 1.01 1.01 1.08 0.19 020 520 494 663 — 027 029 053 049 067 077 043 — 9.78

AT28 6582~6736 0Oy; 123 100 1.00 0.94 0.17 0.18 6.00 558 1597 131 0.62 042 055 046 0.83 093 050 — —

S107CH 6170 Oy 159 100 1.01 1.10 0.19 020 5.17 497 1022 090 048 038 0.58 048 0.83 094 050 — —

AT27X  6867~6996 Oy; 590 1.01 1.02 1.06 026 031 3.83 325 1547 0.65 042 035 057 048 095 106 052 — —

S101 5756~5817 0yj 0.62 1.00 1.01 0.89 020 0.23 494 439 1427 030 047 0.60 057 049 078 086 044 — —

1 : (1)a.2nC,, /3nC,,, ; b.CPI; c.OEP ; d.Pr/Ph ; e.Pr/nC,, 5 f.Ph/nC g ; g.nC,/Pr; h.nC o/Ph ; iMDBTs/MDBTFs ; j.C,, ,, # BE/(C,, ,,+C,, ) £ 5 5

21-

k.C,,dia/(dia+reg) St 5 L.GLs m.C,g 9 % BRA ae+BBR) 3 n.C, 15

BE SIS+R) 5 0.MPL, 5 p.MPL ; . MPDF, 5 1.C,-25 B 7 %6 /Co- 17 o (H) 2 it 5 5.3 =38

5 456 /Coy=17 o (H) 75 455 5 (2) CPL B A 3848 $ . CPIS[3(C g~y 3 (CoymCy)+ 3(Co~Co VS (ComCo )T 5 OEP. 21 18 1L #5445 %K , OEP=[(C+6C,,+C.,)/
4C,, FAC, 17U, C O B BAE 1 Y TE A4 J5g S A AR G 25 ik 5 Pr/Ph= 1 50058 /A A% s MDBTs. Pk 2% Jf E W 3% 4] ; MDBTFs. F1 6 — 2% JF mk g
F N 5 dia £ e . T HE 595 5 veg (51958 . MU 55 62 5 GL A0 5 85 J52 45 B, Gl=4I0 = 855 J52/C. )17 o (H)= 7 2 5 MPL=1.5%(3-MP+2-MP)/(P+9-MP+1~
MP) ; MPL=3x2-MP/(P+9-MP+1-MP) ; MPDF1. Ffl 3£ 3E 4318 46 4, MPDF =(3-MP+2-MP)/(3-MP+2-MP+9-MP+1-MP) ; P.  ; MP. I JE3E .
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Table 2 Carbon isotope values of individual n-alkane in Ordovician crude oil in Tahe oilfield (6"°C,,, /% VPDB)

alkan

> nC,, nC,q nC,q nC,, nC,q nC,, nC,, nC,, nC,,
AD4 -323 -33.0 -33.6 -33.7 -352 -34.8 -33.7 -35.0 -33.9
YQXI1-1 -33.1 =335 -34.0 -33.7 -33.6 -343 =342 -35.0 -34.6
YQ5 -334 -34.4 -343 -342 -34.9 =353 -352 -352 -34.8
TP31 -33.6 -33.8 -35.0 -35.4 -36.0 -36.7 =353 -37.0 -36.2
TP134 -338 -343 -33.7 -342 -34.0 -34.2 -36.3 -33.9 -34.0
TP138X -34.1 339 -34.0 -34.9 -35.9 -36.2 =355 -36.2 -35.0
AT20 -34.0 -34.1 -33.9 -34.0 -343 -34.4 -343 -34.7 -344
S86 -34.7 -34.1 -335 -33.9 -342 -34.9 -33.8 -34.9 -33.7
TP23 -34.0 =345 -352 -343 =352 -35.0 -343 =355 -34.8
1738 -34.6 -34.1 -35.0 -35.0 -35.0 -33.4 -34.1 =333 -33.6
S1144 -344 -34.8 -34.4 -34.8 -35.3 -34.8 -34.2 =353 -36.1
TP37 -35.1 -34.8 -34.1 -352 -35.1 -35.8 -35.1 =359 =352
AT17 =352 -35.6 =353 -352 -34.9 -34.8 =349 -35.1 -344
AT28 -31.9 -32.1 -325 -31.6 =327 -32.7 -325 =335 -323
S107CH -324 -32.3 -324 -322 -324 -32.0 -31.9 -32.6 -324
AT27X -324 -33.1 -323 -32.7 =335 -33.0 -32.1 =335 -344

5101 =322 345 -33.1 -33.6 -333 -33.8 -33.6 -34.0 -33.1
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Abstract: [Objective] To clarify the cause of the different compositions of the individual crude n-alkane carbon iso-
tope (8°C,,,..) in the three categories, [ Methods] in this study the composition of §°C,,,,. in 17 Ordovician crude oil
samples from the northern Tahe oilfield, combined with relevant organic geochemical parameters, were examined for
depositional environment, maturity and biodegradation. [ Results and conclusions] The differences in physical

properties allows the crude oils in Tahe to be categorized as heavy, medium and light crude oils. The §°C,_, . value is

alkane
between 37%o and —31%o. It has the properties of marine crude oil, indicating that the composition and distribution of

8"C,

alkane

are by the depositional environment and the type of parent material. Maturity gradually increases from heavy to

medium to light crude oil, in turn leading to heavier 6°C,,,. values, which is significantly higher in the lowcarbon-

alkane
number part of the heavy crude oil. The heavy crude oil has been more strongly biodegraded than the medium and
light crude oil, indicating that the degree of biodegradation is the main factor affecting the positive bias of §°C,, to
8"C,, values of the medium- and low molecular weight n-alkanes in heavy crude oil.

Key words: carbon isotopic composition of individual n-alkane; bhiomarker compounds; maturity; biodegradation;

Tahe crude oil



