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Organic geochemistry of Longli—Kaili oil seepages on the east margin of the
Central Guizhou Uplift

LIN Jia—shan', XIE Yuan', LIU Jian—qing', ZHAO Zhan', FENG Wei—ming', ZHU Dong—jun’

(1. Chengdu Center, China Geological Survey, Chengdu 610081, Sichuan, China; 2. Unconventional Exploration Headquarters ,
East China Company ,SINOPEC , Linfen 042100, Shanxi, China)

Abstract: Massive Paleozoic— Mesozoic oil— seepages occur in the east Guizhou uplift. In this paper, crude oil samples were
analyzed by GC, GC—MS and IRMS, with a discussion on their organic geochemistry and the oil—source correlation. The results
show that all of the crude oils are maturate and influenced by multi—uplift tectonic activities. The crude oils from Lower Triassic
Daye Formation originated from oil shale in this formation and are different from Paleozoic oil—seepages in biomarkers, family
composition and free carbon isotopic composition. The crude oils from Middle Permian Maokou Formation is genetically related to
Lower Permian Qixia Formation, the crude oils from Lower Ordovician Honghuayuan Formation originated from shale section of

Middle Silurian Wengxiangqun Formation and Lower Cambrian Niutitang Formation, and the shale member of Middle Silurian
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Wengxiangqun Formation is the product of late hydrocarbon generation, suggesting the probable existence of a set of special oil—

bearing compositions. These data are of positive significance for petroleum prospecting in this area.

Key words: Central Guizhou Uplift; seepage; organic geochemistry; carbon isotope; oil—source correlation
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Table 1 Geochemical data of crude oil and source rock
B 5 Mo JEE A B C D E F G H I J
LL-Y1 EHAME Tid 3066 432 nC,; 087 1004 093 007 049 056 058
LL-Y2 Tid 3111 431 nCyg 091 1053 102 016 044 054 056
LL-Y3 Tid 3248 433  nCy 097 1006 094 044 052
KD-Y1 Y ACRIE  Pom 2902 426 nCi 124 0985 072 006 053 043 066
KD-Y2 Pyn 2892 419 nC, 190 0981 076 007 049 024 063
LP-Y1 WAEEE S 447 nC 306 1015 095 -
LP-Y2 Syw 440 nC;s 307 1023 098 -
LP-Y3 Syw 447 nC;s 294 1006 092 -
KL-Y1 R A Oh 3134 452 -
KL-Y2 Oh 3067 449 nC, 221 1041 088 048 067
1% 47 $19 Ok -3136 nCy; 112 <01 -
KD-SY1*  HLEAKIE Py 2867 nCis 491  1.007 079 -

H: A— DM/ BB R 7 2 (8°C) , PDB, %0 ; B—-A #UfIETR (Tmax) , °C ; C—F MR E ; D— X nCor/ X nCor s E—
FHEBRAEFAIE R (OEP) ; F— I 55 AT e (Pr/Ph) ; G—A L 452/Cooa B (yGa); H—Ts/ (Ts+Tm)(Ts— = &8 ke ; Tm— =%
FELE) 3 T—Coo i Bt aa—20S/(20S+20R); T—Cas {5 Bt BB/ (ccarartaBB) 1 * ™ T J SR, FEATHA M JEAE s

&2 [FimkAS

Table 2 Group components parameters of crude oils

#5 Hb LA A% FEE% ARKHITE % RS54
LL-Y1 LS B Tud 64.12 1391 2197 461
LL-Y2 Tid 62.58 15.36 2206 407
LL-Y3 Tid 65.4 6 286 10.90
KD-Y1 ) B A IR Pom 26.5 3249 4101 0.82
KD-Y2 Pom 20.8 37.81 4139 0.55
KL-Y1 R Ok 2452 50.47 2501 0.49
KL-Y2 Ok 56.53 14.94 2853 3.78

52 47 31 Ok 65.70 17.24 17.06 3.81
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Fig.3 Saturated hydrocarbon chromatogram of the crude oil samples
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Table 3 The free carbon isotopes in n—alkane of crude oil and source rock (5°C/%o, PDB)
- LL-Y1 LL-Y2 KD-Y1 KD-Y2 LP-Y1 LP-Y2 LP-Y3 KL-Y2 KD-SY1 WY-SY1 WY-SY2
LA
Jatih Jm Jah Jh Jm Jsah Jsia Jiih iEe ke it
nCi, -32.55 -329 -32.69
nCs -32.68 -33.16 -33.05
nCy -33.07 -334 -33.22
nCis -33.46 -33.35 -33.38 -29.1
nCie -33.53 -33.56 -33.48 -28.61 -28.48
nCys -31.85 -33.97 -33.55 -33.52 -28.69 -29.69
nCs -31.59 -31.65 -26.9 -26.51 -34.04 -33.74 -33.59 -32.22 -28.6 -28.89
nCio -31.6 -31.87 -26.86 -26.63 -33.95 -33.55 -33.43 -33.14 -26.18 -29.61 -29.88
nCy -31.75 -31.58 -26.54 -26.41 -33.8 -33.62 -33.42 -33.15 -25.8 -30.07 -30.42
nCyy -31.55 -31.51 -26.67 -26.13 -33.83 -33.51 -33.33 -334 -25.79 -30.78 -30.64
nCy, -31.34 -31.44 -26.14 -26.21 -33.82 =335 -3343 -33.22 -2591 -30.48 -30.41
nCss -31.33 -31.17 -26.33 -26 -33.89 -334 -33.25 -33.33 -26.28 -30.23 -28.1
nCyy -31.19 -31.02 -26.28 -26.07 -34 -33.45 -33.1 -32.86 -25.72 -30.45 -30.68
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Fig.7 Comparison of carbon isotopic composition between
crude oil and source rock
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