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Table 1 Data of the geochemical abundance of different landscapes

¥ H # upl/kg B £ (CFH) ul/kg ACY # B K ppb

i@ﬁ ﬂ:}sﬁ; " | B ¥ B | B ¥ "R | B b2 B | B ¥
oy wom| X |2 x| A x| A x| oA

K i<t # iz =4 izt =4 # =4 it 111 ;1 #

BimaRX 244.91199.5(213.0) 23.3 | 16.2 | 19.5 | 1.65 | 1.53 | 1.58 | 12.27 | 2.09 | 4.32

#+-vPMRIEX [157.1) 70.7 [115.6| 12.6 | 2.9 | 85 | 1.95 | 1.07 | 1.30 | 9.27 | 1.97 | 4.03

Y B K 67.8 | 38.8 | 49.5 | 7.8 | 2.5 | 4.6 | 1.53 | 1.19 | 1.41 | 9.74 | 2.34 | 4.65

1.2 HMERESEYN

R R E A HUE OB & B B R A R L 454 UTBUE R AL BB & A I R K 4
MR R IR, XX EY R FEEL MR FAG A RESEERRE
BT B BB

H2HHETREAAMX I RIHRBENTRAEL., BELXFLHTEHERN 213.
Opl/kg, AL W B 9 199. 5—244. 9ul/kg, B K FHE BN 19 5pl/kg, BB N 16. 2—
23. 3pl/kg. BLRVVEBIM PG THEEN 45. Tul/ke, B AEN 6. 8—438. 4ul/kg, B
ZHFH &M 11. opl/kg , BLHE A 1. 0—101. Opl/kg.

Table 2 Content of hydrocarbons in soils (ul/kg)

%2 TMPRAXEERl/ke)

o Hm X T B H X ¥R X
Cpul/ k) it X fadi- 4, 6.0 SMEHE HEZMH LR
213.0 115. 6 45.7 442.5 53.6 14.5
i =} 199.5—244.9 | 70.7—157.1 6.8—43.8 52.5—190.7 5.4—196 1.0—92.8
(309) (301) (400) (75) (50) (327)
& B 19.5 8.5 11.0 78.9 18.1 3.4
) 16.2—23.3 2.9—12.6 1.0—101.0 18.0—397. 3 2.0—82. 8 0.3—14.0
(309) (301) (391) (75) (50) 327
1.08 0. 58 0.56 2.97 0-52
RTH 0.20—2-33 0.10—3.7 0.1—37.7 0.41—11.7 0.10—2.4 /
(323) (301) (391) (75) (46)
1.43 0. 65 1. 04 6.12 2.46
ETH 0.1—4.1 0.1—6.1 0.1—89.3 0.93—27.7 0.3—12.7 /
(261) (251) (393) (75) (50)
4.0 10. 6 7.9 1.8
Z # / / 0.3—3.2 2.81—75.1 0.9—34.9 0.2—7.5
(400) (67) (50) (324)
2.9 4.4 6.0 0.9
] / / 0.1—15.4 0.51—25.1 0.4—30.0 0.1—5.7
(400) (67) (50) (193)
¥ {E
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Fig.1 The ideal model of geochemical anomaly Fig. 2 The ideal mode! of geochemical anomaly

above the structural trap reservior above the fractural trap reservior

72 S5 e 24 1) U 2 o AR b L I SR SRR U B SR R S B IR B R I 3. XK
HEAEBER . RMER . REEK, AL BRERNRES SR —ENRE.
2.2 WEBMBSRERE

XEREMESAFHEFRET AV . REERRAUBEA . ME 4. RESHAERER
PRI SR L7, i A2 LR K, AR AEH R R W — R 2 @R R WK
EHEE ARATASAHRES,. WaERMEREEMFRBRA BRRRRE.

EREHBEAMSEUNRYAAHANBEBSUERERE, ERTHEIHTER
B R R R R MR REERES LN, EEM S RIEETRIENHER, R



174 nw o % #H 13 %

EREERAMBIRSERTE.

®
N
/
=

B3 FR R A SR L 7 R R A B R A4 BPEAMIELTREHEERR
Fig.3 The ideal model of geochemical anomaly Fig. 4 The ideal model of geochemical anomaly
above the fold and fractural trap reservoir above the stratigraphic trap reservior
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Fig.5 The abnormal changes of heavy hydrocarbon, AC

and heated mecury above oil and gas fields
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Formation of Oil and Gas Surface Anomaly and its Evaluation

Cheng Xuehui Zhang Qian Wang Xianbin

Zhang Tongwei Shen Qizxiang Zhouze
(Lanzhou Institute of Geology, Chinese Academy of Sciences, 730000)

Abstract

While oil and gas from a deep reservior migrates near surface along the microfracture of sedimentary
rocks covering above the reservior, the original geochemical characteristics of soil are changed. Thus, the
recognizable geochemical anomaly is formed in the near surface soil. After analyzing soil hydrocarbons, soil
secondary carbonate (AC), soil mercury and the carbon isotope of methane and AC, and so on, we may sup-
ply an important information on determinating oil — gas migration, discovering geochemical anomaly related to
deep oil and gas reserviors, and, thereby, may suggest the existence of deep oil and gas in buried reserviors.

According to our study on the geochemistry of soil hydrocarbons, soil secondary carbonate and soil mer-

cury, different geochemical indicators and methods are of different results in various geochemical landscapes.
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The indicators of C,/C5 and C;/C5 ratios for soil hydrocarbons and the carbon isotope of methane and AC are
able to effectivly identify the origin of near surface geochemical anomaly. Choosing soil hydrocarbons, AC,
s0il mercury and the carbon isotope of methane and AC as geochemical testing methods, we made a test on
the suitablity and validity of these methods at the known oil and gas area (Tiahchi oil and gas bearing struc-
ture) and the unknown oil and gas area (Taolimiao district), and successfully blocked and evaluated a com-
prehensive geochemical ring - type anomaly at the Taolimiao district, in which the anomalous area is more
than 100 km®. According to our geochemical prospecting results, the first well was decided and drilled by
production department at the district and a commercial natural gas was found. Moreover, the evaluation com-
parison on these methods at the Tianchi area also shows a ring - type anomaly. Thus, it can be seen that the
geochemical methods, such as soil hydrocarbons, soil secondary carbonate (AC), soil mercury and the carbon
isotope of methane and AC and so on, are effective indicators for oil and gas geochemical exploration in a dry
and semi — dry area of North China.

In addition, the formation of oil and gas microleapage and the type of oil and gas reservoirs are dominant
factors causing the shape changes of near surface oil and gas anomaly. According to the close relationship be-
twgén oil - gas microleapage and geological conditions (including the type of oil - gas trap, fratures and
faults) as well as the formation of surface anomaly, the formation models of geochemical anomaly for a struc-

ture trap reservoir and a stratigraphic trap reservoir are initiated in the paper.
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