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Geochemical characteristics of crude oil and oil-source analysis
in Nai 1 block for Naiman depression, Kailu Basin
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(1. State Key Laboratory of Petroleum Resource and Prospecting in China University of Petroleum , Beijing 102249, China;
2. PetroChina Tarim Oilfield Company, Korla 841000, China)

Abstract; Based on systematic analysis of group compositions, saturated hydrocarbon GC-MS for source rocks and erude oil
in Nai 1 block, the geochemical characteristics and oil-source correlation were studied. The follwing are the characteristics of
crude oil and lower Jiufotang formation source rocks: The distribution of alkane is complete, possessing double peaks which
are nC,; and C,, respectively. Content of phytane is obviously higher than pristane w(Pr)/w(Ph)= 0. 36~0. 53. For sterane
series, the content of regular sterane, distributing in the shape of “V”, is also obviously higher than the counterpart of preg-
nane and rearranged slerane. Besides, the value of the parameters of Cqw(20S)/w(205+20R) and w(PB)/w(aa+pR)
are respectively 0. 27-0. 49 and 0. 23~0. 39. The terpane series is characterized by major part of C,,Hopane, relatively high-
er content of tricyclic diterpane and gammacerane but lower content of rearranged sterane, w(Ts) <w(Tm). The values of
C,w(22S)/w(22S+22R) and Cy,w(22S)/w(225+22R) are respectively 0. 51-0. 57 and 0. 48-0. 59. All of these charac-
teristics mentioned above show that the crude oil in research area mainly origins from strong reducing environment of salt-wa-
ter deep lacustrine facies. Parent materials come from both lower aquatic plants and terrestrial higher plants. Maturity of
crude oil is low and mainly distributes from lower to middle stage. The crude oil in Nai 1 block is mainly from lower Jiufotang
formation in Lower Cretaceous.
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Table 1 Thermal evelution properties and group composition of source rock in Nai 1 Block
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1.1095 Wikd 2.30 10. 40 440 0.437 37.53 25.99 12.95 61.06 2.01

=

1‘ 2.0307 1. 86 14.13 436 0. 668 63.05 36.72 16. 80 46. 48 2.19
2.2430 TR 2.25 11.88 438 0. 496 43. 82 43.82 13.42 42.76 3.27
¥
2.4617 1.13 4.95 435 0. 350 36.36 38. 86 14. 36 46.78 2.7t
WIGHB A S L FEREERABRIENN CC-  MSEEAHDXA(E?2) (B ELNE N T8,
1000 1. ' 100p
WRAKE /2 125 prans
¥FE:1.109 5kn A 1. 109 5km
% 50 # 50
s ®
Z B
ot DU oo
0 0
10 20 30 40 50 60 70 80 90 10 20 30 10 50 60 70 80 90
REPEEE t/min et e/min
1 e i Y
: W/Z 125 m
WE:2.030 (ka a b iEe
z c, f= =
- 1] M
& 50 50
e ®
® L l \ M' * “ | } ! B-8W h ik
o ..Jll.t ahbale | _‘L‘j aludl
10 20 a0 40 30 60 70 80 90 70 20 30 10 36 60 70 80 90
G@etEt/min G B BF 8 t/min
100( Ph 100r
TIC AFREHE M/Z 125 %F%Z%Eﬁ
B2 243 kn WA 2. 243 kn
< ®
- C, Cus il
# 50 P i # 50
® %
E 2
{ l B-#% Mk
0 al ‘I FINA I R ) o
o 30 30 40 50 60 70 80 90 100 20 30 10 50 60 70 83 90
) RESE t/min R EeSE t/min
1001 h 1000
TIC WLTREE N/Z 125
- HE:2. 461 Tkm
z z
P #
# 50 " H 50
® i r
= T
L
oLl Bl LU o y
10 2 [} 10 b 70 80 90 10 20 30 40 50 70 80 90

60
BREH M t/min

H2 F1REREHBWME TIC RMZ125 RREER
Fig.2 TIC and M/Z 125 mass chromategram of saturated hydrocarbons of source rocks in Nai 1 block
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Table 2 Characteristics of gas chromatography of source rocks in Nai 1 block
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Table 3 Characteristics parameters of steranes from source rocks in Nai 1 block

HE/ " . . w(Cy )/ w(Cy)/ w( B+ R4y s Cayw(208)/ Couw(BB)/
S Bl wlGnlGmCe) ) wifmmumz) W(0Rs205)  w(aa+BB)
1.1095 Wigd 34.19 : 20.77 : 45. 04 0.76 0.46 0.049 0.1t 0.31
*f 2.0307 A 22.93:31.05 : 44,57 0.54 0.71 0.003 0.27 0.23
4 22430 F 23.58 : 30.94 : 45.48 0.52 0.68 0.003 0.27 0.24
2.4617 B 32.56 : 26.26 : 41. 17 0.79 0. 64 0. 006 0.49 0.39
®4 FIRKRBESHERASHUBRISTSY
Table 4 Characteristic parameters of terpane from source rocks in studying area
st 73 4 i w(Ts)/ w(Cy )/ w(M)/ w(M)/ w(y)/ Cyw(228)/ Cypw(228)/
H/km w( Tm) w( Cyy-Tri) w(y) w{H} w(H) w(225+22R) w(225+22R)
1.1095 WigA 0.14 5.46 5.6l 0.75 0.14 0.32 0.40
? 2.0307 A 0.10 1.16 1.51 0.43 0.28 0.51 0.49
4 22430 F 0.10 1.1 1.50 0.43 0.29 0.54 0. 48
2.4617 B 0.24 0.84 0.72 0.23 0. 31 0.54 0.59

T Tri SR M N Ba-Co, BP0 (1042 oy M INTDHEGE H X o -Cao Hibt.
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Table 5§ Characteristics of gas chromatography of crude oils in Nai 1 block
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Fig.4 TIC and M/Z 125 mass chromatogram of saturated hydrocarbons of crude oils in Nai 1 block
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Table 6 Characteristics parameters of sterane from crude oils in Nai 1 block

3 . w(Cy )/ w{Cy)/ w( R, Coyw(208)/ Coow(BBY/
i w(Crr) * (G ) 2 (C) w(Cy) w(Cyp) wimﬂlﬁibg) w(wzomzom wz(guu+BB)
40-50 28.67 : 29.26 : 42.07 0.68 0.70 0. 006 0.41 0.32
4846 20.66 : 29. 14 = 41.20 0.72 0.71 0. 004 0.44 0.35
76-36 28.62:9.45: 41.92 0.68 0.70 0. 007 0.41 0.34
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Table 7 Characteristic parameters of terpane of crude oils in Nai 1 block

5m w(Ts)/ w(Cy )/ w(M)/ w(M)/ w(v)/ Cayw(228)/ Couw(228)7
w(Tm) w( Cyy-Tri) w(y) w(H) w(H) w(225+22R) w(225+22R)
40-50 0.12 0.99 0.74 0.26 0.35 0.57 0.55
4846 0.24 0.96 0. 80 0.22 0.28 0.57 0.55
76-36 0.14 1.01 0. 70 0.22 Q.32 0.55 0.54
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Fig.7 Comparison of biomarker index fingerprints from crude oils and source rocks in Nai 1 block
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Fig.8 Comparison of biomarker index from source rocks and crude oils in Nai 1 block
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