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Hydrocarbon accumulation in Chengdao
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Abstract: To reveal the hydrocarbon accumulation law in Chengdao buried hill and thus optimize favorable targets for oil
and gas exploration in the buried hill, we systematically studied the fine oil-source correlation, reservoir characteristics,
and hydrocarbon migration and accumulation in Chengdao buried hill, depending on organic geochemistry, isotope, and
physical properties of crude oil. Research demonstrates that Chengdao buried hill is governed by Fault Chengbei 20 and
North Fault Chengbei 30, which is divided into three zones: west, middle, and east buried hills. Influenced by accumulation
conditions such as source—reservoir configuration and migration patterns , the sources, migration, accumulation and enrich-
ment of hydrocarbon in the three zones are different. Fault Chengbei serves as the oil source for west buried hills, which
connects with the source rock of Chengbei Sag and traps hydrocarbon (mainly migrating and accumulating vertically)in the
faulted nose and faulted blocks on the uplifted side. The oil-bearing area is small and independent, and the top weathering
crust is enriched by hydrocarbon. In middle buried hills, Fault Chengbei 20 and a series of NNE strike—slip faults can trans-
port oil from sources. Oil and gas generated in Bozhong Sag migrate and accumulate along the strike—slip fault and then
travel laterally to the adjacent traps for accumulation, presenting as an overall distribution along large—scale strike—slip
faults. Moreover, in east buried hills, oil and gas originate from source rocks in the Lower Submember of the third Member

of Shahejie Formation in Huanghekou Sag. They are enriched in multiple strata through diversified sets of composite trans-
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port systems consisting of unconformities and faults. Differential hydrocarbon migration and accumulation in buried hills de-

termine their orientation of exploration.

Key words: oil-source correlation ; accumulation conditions ; enrichment law ; lateral migration ; migration along fault strike ;

buried hill; Jiyang Depression
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Fig.1 Regional tectonic position of Chengdao buried hill
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Fig.2 Hydrocarbon source and accumulation system of Chengdao buried hill
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Fig.4 Comparison of biomarkers between crude oil from Chengdao buried hill and
source rocks from surrounding hydrocarbon—generating sag
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Tablel  Geochemical parameters of typical wells in Chengdao buried hill and surrounding source rocks

Rk = = HAPR (m) Tenr il EARRS S bE Ts/Tm  4-T BE S LefE 4k
bR 14 0 3792.00~3938.56  C,, 0.14 0.34 2.46 0.18
b 11 Pz, 2926.95~3 072 Cys 0.19 0.26 1.52 0.47
kL EG JeE i 3 c—p 2573.5~2573.76 Cys 0.34 0.62
bt 4 Pz, 3213.3~3308.8 Cys 0.31 0.36 1.90 0.44
AL R 405 Pz, 3673.13~3 811 Cie 0.41 0.23 0.84 0.44
FEIE35-2-1  Es,F 3800~ 3 825 C, 0.05 0.23 1.67
B b IR
F R 35-2-3 Es, 3474.42 ~3492.45 (o 0.22 0.28 0.85
£k 30 Art 3351 ~3352 Cys 0.10 0.47 1.38 0.31
1246302 Mz/e  3502.17~4117.88 C, 0.10 0.29 0.82 0.36
AL 5 126 304 0] 3486~3507.3 Cs 0.12 0.34 1.70 0.25
1216305 0 3790 ~ 3 887.6 Cie 0.14 0.43 1.69 0.33
246306 0] 3929.43 ~ 4 050 Cs 0.17 0.43 1.76 0.24
WO O MG RS B 34-1-4 Esy © 3585 Cg 0.12 0.43 1.64 0.44
$k 242 0 2865.95~294599  C, 0.16 0.18 0.98 0.20
T 1 0 2257.07 ~2 388.75 Cys 0.33 0.16 0.82 0.23
POHE L g
$it 244 Pz 2897.75~3 425 Cys 0.33 0.25 0.82 0.21
JifE 7 Mz 3052.30 ~ 3 242.15 o 0.09 0.24 0.45 0.24
bl AL |VEpeyiEey b4 Es, © 3600 ~ 3 650 Cpy 0.07 0.25 0.87 0.16
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Table2 Comparison of physical properties of crude oil in different blocks of Chengdao buried hill
L Iz PR (m) B MR R (gem®)  HUIGEGMBEE (Pars) & (%) SIMH(%)
121k 242 2928 ~2945.29 Pz, 0.85 6.25 0.09 60
LRGN 2300.94 ~ 2 388.75 Pz 0.87 11.60 0.21 42
PYHELL
2t 244 2962~2978.4 Pz 0.86 6.90 0.17 44
b 1 2544.92~2613.78 Pz 0.85 5.95 0.08 37
#2430 3340.2~3 542 Art 0.78 0.80 0.02 1016
$2t 302 3525.91~3550.38 Pz 0.80 1.92 0 113
ARHEL #6303 3598.2~3728.6 Art 0.80 1.92 0.02 183
#2306 3929.17 ~ 4 050 0 0.82 2.84 0.05 106
$24k307 4169.3 ~ 4 446.7 Pz, 0.81 1.43 0.06 345
bR 14 3792 ~3938.56 0 0.84 27.00 0.07 70
AL 110 2989~3110 Pz, 0.80 3.45 0.03 141
ul Al 2926.95~3072 Pz, 0.84 27.00 0.12 839
kL JHEE ity 2 2400.17 ~ 2 689.24 Pz, 0.87 9.89 0.06 109
Pt 4 3213.30 ~ 3 308.80 Pz, 0.86 8.48 0.08 160
AR 405 3673.13~3811 Pz, 0.86 8.50 0.14 1470
Ft 403 2 748.27 ~ 2 769 Pz, 0.86 9.01 0.05 17
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