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Abstract

The Chang-8~Chang-10 oil reservoirs of Yanchang formation are supplied by multiple oil sources
in Yan’an area of Ordos Basin. It is difficult to distinguish the oil sources of different reservoirs by
conventional source rock biomarkers. The paper analyzes comprehensively the oil resource of
Chang-8~Chang-10 oil-bearing beds in study region by the abundance partitioning model of rare
earth elements and transition group metal elements extracted from asphaltenes by oil sands and
hydrocarbon source rocks, and by combining with the rearrangement of C27, C28 and C29. It is
considered that the oil sources of Chang-8~Chang-10 in the study region are generally a mixture of
the high-quality source rocks in the center of the Chang-7 lake basin and the source rocks of
Chang-9 in the study area, while the dark mudstone of Chang-7 and the source rocks of Chang-10
in the study region have almost no contribution, and the oil sources of different formation of Wuqj,
Shunning and Xihekou in the study region have difference. The result reflects that the abundance
partitioning model of rare earth elements and transition group metal elements extracted from
asphaltenes by oil sands and hydrocarbon source rocks has good effect on Chang-8~Chang-10
formation. The mean is an effective supplement of lacustrine oil source.
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Figure 1. Study area and sample location distribution
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Table 1. Collection information table of mud shale, oil sand and crude oil samples

F1LORIUE. MEPAEMFRREREER

FS #42 BN HEm FE FS HFE8 BN HKEm R F5 O HE BN BEm RA
1 G68 K10 1901 P& 19 GI35 K9 188095 Yg 37 Gl422 K10 1718 JEuh
2 G34 K10 18281 YgE 20  WI07 K9 20893  Ygi 38  Gle~23 K 10 1717 JEul
3 QI32 K10 19289 s 21 w24 K9 76242  WRE 39 S103 K7 1840~1842 JEyh
4 G336 K10 17369 UHE 22 G135 K9 19755 b 40 S107 K7 1849~1851 JsiiH
5 G83 K10 2141.88 #H 23 G20 K8  1969.7 u®k 41 S85 K8 2081~2085 JEiuf
6 G771 K7 133542 RH 24 G25 K9 20464 RSP 42 S117 K8 1840  JEii
7 GI35 K7 185235 ®HE 25 Ges K8 1696.8 i 43 S15 K8 1761~1765 Jiiih
8§ B407 K7 20212 PHE 26 G76 K8 144925 gy 44 S154 K8 1748~1752 s
9 B516 K7 207834 s 27 G83 K9 2028 Wb 45 S114 K8 1793~1797 JE
10 B212 K7 204156 Jem 28 G83 K10 2032.16 b 46 S101 K8 1757~1760 Jilit
11 B27 K7 2554 Yes 29 G84 K8 2103 Wy 47 S112 K9 1986.5  J5H
12 B417 K7 216535 W®EH 30 G89 K10 211445 jhEb 48  S616~639 K9 20377  JEuM
13 H320 K7 286808 A 31 Q125 K9 161991  jhEb 49 S16 K9 1723~1727 JEM
14 T211 K7 1624 RHE 32 Q22 K8 142732  hEb 50 S141 K9 18715 JEu
15 H25 K7 227153 A 33 QI28 K8 1619~1621 JEih 51 S116 K9 1969~1971 J5ii
16 G52 K9 165645 H 34 Q133 K9 1677~1680 il 52 S99 £ 10 1912~1914 J5ih
17 Q22 K9 148135 Y& 35  QI25 K10 1712~1714 JEulr 53 S610~613 K 10  2116.05 Jsiih

18 G66 K9 1658 E 36 Gl6~22 K 10 1785 Jiw 54 S175 K8 2141~2145 J5iuh
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Figure 2. The sample separation flow chart
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Figure 3. Triangulation of the types of alkanes from C,;DiaH, Cy3DiaH and C,9DiaH
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Figure 4. Distribution pattern of rare earth elements in asphaltene of Yanchang formation in the study area (left: Chang 7, middle:
Chang 9, right: Chang 10)
E 4. MREEKARFEEFERTFHELITREMERE(E: K7, #: K9, A: K10

DOI: 10.12677/ag.2020.1012122 1261 HOBRBL 2RI


https://doi.org/10.12677/ag.2020.1012122

RS A

RlE. K7THHRXNKBRGORE, K9 ZEBXBERE. K9 TR DA T X BERE, K 10 6
FXBOYeE . MR E, KRR Lo R A G R T R R — R AT P I E A (6, B 7).

~—&—Bai212 ~—m—Huang25 —%—Huang320 —e—Baid07

—#—GAO135 —+—GAO66 ——QIAD22 —— GAOS52 —+—GAO34-CI0-N —#—GAO36-CION ——GAOB8-CIO-N
——Bai516  ——Bai27  —Ta2ll  —e—Baidl7 1600 - 3500
600 | —+—GAO135 —=—GAO77 1400 2000
500 1200 - 2500
0
400 100 2000
800
300 1500
600
200 1000
400
100 200 500
o4 0 1o _— 0 :
sc cr Mn o Ni cu Zn sc cr Mn co Ni cu zn s & M N Cun

Figure 5. The distribution pattern of transition group metal elements in the asphaltene of Yanchang formation in the study area (left:
Chang 7, middle: Chang 9, right: Chang 10)
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Figure 6. The average distribution pattern of rare earth elements in the asphaltene of Yanchang formation in the study area (left:
Chang 7, middle: Chang 9, right: Chang 10)
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Figure 7. Average partition pattern of transition group metal elements in the asphaltene of Yanchang formation in the study area (left:
Chang 7, middle: Chang 9, right: Chang 10)
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Figure 8. The oil source comparison triangle of the lower combined biomarkers in Yanchang group in the study area (left: Chang 10,
middle: Chang 9, right: Chang 8)
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Figure 9. Oil source comparison diagram of the distribution model of combined rare earth elements in the Yanchang formation in the
study area (left: Chang 10, middle: Chang 9, right: Chang 8)
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Figure 10. Oil source comparison diagram of composite transition group metal element distribution model in Yanchang group in the
study area (left: Chang 10, middle: Chang 9, right: Chang 8)
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