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Origin of the Subtle Oils in the Niuzhuang Sag

1.2 . 3 1,2 ... 3
LI Su mei "5, QIU Gui qiang™, JIANG Zhen xue'", GAO Yong jin
1. Key Laboratory for Hydrocarbon Accumulation, Ministry of Education, China University of Petroleum, Beijing 102249, China

2. Basin and Reservoir Research Center, China University of Petroleum, Beijing 102249, China
3. Shengli Oilfield Company Limited, SINOPEC, Dongying 257015, China

Abstract Detailed oil oil, oil source rock com parison according to the composition and distribution of hydrocarbons in the
Niuzhuang sag was performed to unravel genetics and migration mechanism of the oil. Results indicate that the oils analyzed
are characterized by low ratios of Pr/Ph (<C 1) and relative high concentration of steranes and gammaceranes w hich are typi
cal features of Ess source rocks. No genetic relationship was observed between the oil and the middle interval of Es; mud
stones characterized by Pr/Ph> 1 and low concentration of gammaceranes, and apparent dissimilarities were also observed be
tween the oil and the low interval of Es; mudstones. We suggested that the oils are mixed oils derived from the Es and Es; mud
stones and there is no possibility of the Es¥ to be the primaty source rock for the oil. The results show that the traditional hydmo
carbons migration and accumulation model for subtle oil pools especially sandy lens shaped pools featured by short oil migration dis
tance with hydrocarbons sourced from surrounding mudstones is unlikely fit for the cases of this study. The mixing of the oils source
from the Es; with hundreds of meters under the EsY oil pools probably indicates the existence of subtle oil migration pathways.

Key words; Niuzhuang sag; lithological oil pools; oil gas genetic mechanism; oil source rock comparison.
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1
Table 1 Basic geochemical parameters for the oils in the Niuzhuang oilfield
. Pr/  Pr/ Ph/ . CoSt/ G/ CgTri/Cy Tetr/4m/ CxTs/ SS/
( m) CPT OFEP Ph nCyy nCig 208 SB C3pH C;0H CxyH Cx T Cpst CxpH LS
20 55 Es3 3013.4~3059 0.93 0.97 0.4 0.98 2.25 0.450.47 1.28 0.53 0.026 1.11 0.31 0.123 0.018
100X28 Esy 2153.9~2156.6 1.01 1.02 0.46 0.76 1.70 0.45 0.47 0.82 0.27 0.023 1.19 0.32 0.114 0.024
X171 Es3 2841.9~3107.8 1.00 0.99 0.37 0.75 1.75 0.48 0.49 1.07 0.40 0.032 1.04 0.32 0.116 0.026
36 Esy 2034.5~2060.7 0.95 0.99 0.41 0.90 2.26 0.49 0.43 1.15 0.36 0.024 1.23 0.31 0.108 0.018
169 Es3 3021.8~3030.7 1.02 1.01 0.38 0.72 1.66 0.43 0.51 0.86 0.32 0.025 1.25 0.30 0.122 0.026
19 Es~Esz 2171.0~3110.1 0.95 0.99 0.4 0.93 2.21 0.47 0.47 1.29 0.51 0.029 1.20 0.30 0.133 0.020
48 Es - 1.03 1.01 0.41 0.66 1.47 0.46 0.51 0.98 0.36 0.029 1.06 0.32 0.132 0.031
35 Es3 2985.4~3001.4 1.03 1.04 0.499 0.73 1.56 0.45 0.48 0.71 0.23 0.023 1.28 0.36 0.130 0.020
28 Es3 3190~3200 1.03 1.02 0.40 0.84 1.98 0.42 0.49 0.95 0.42 0.025 1.18 0.37 0.102 0.020
101 Es3 3279.3~3294.3 1.06 1.06 0.43 0.81 1.55 0.47 0.47 0.61 0.17 0.024 1.44 0.37 0.132 0.020
25 48 Es3 3284~3296.5 1.05 1.03 0.36 0.96 2.06 0.47 0.47 0.94 0.33 0.027 1.17 0.32 0.144 0.021
41 Es3 3103.5~3255.6 1.09 1.07 0.60 0.67 1.01 0.47 0.51 0.35 0.12 0.023 1.31 0.47 0.136 0.022
42 Es3 3265.3 1.05 1.03 0.35 1.48 1.38 0.44 0.53 0.46 0.19 0.024 1.39 0.41 0.163 0.028
24 Es3 3174.21~3182 1.03 1.01 0.38 1.16 1.60 0.45 0.54 0.53 0.20 0.029 1.26 0.40 0.167 0.023
24 Es3 3055~3073 1.02 1.03 0.47 0.81 1.53 0.41 0.55 0.56 0.23 0.027 1.17 0.40 0.144 0.027
25 30 Es3 3254~3283.1 1.01 1.01 0.39 0.86 1.98 0.48 0.46 1.02 0.36 0.028 1.20 0.34 0.127 0.020
21 Es3 3193~3206.9 1.00 1.00 0.45 0.95 1.89 0.49 0.51 1.18 0.41 0.035 0.99 0.35 0.172 0.021
87 Es3 2928.37 1.05 1.03 0.3 1.11 1.99 0.44 0.43 0.67 0.22 0.019 1.25 0.61 0.126 0.016
872 Es3 2922.7 1.15 1.06 0.35 0.8 1.61 0.52 0.41 0.55 0.17 0.022 1.16 0.39 0.123 0.011
3 X11 Es3 2608.3~2633.3 1.02 1.05 0.63 0.67 1.15 0.48 0.48 0.64 0.26 0.028 1.07 0.41 0.154 0.025
76 13 Es3 2771.6~2773.5 1.01 1.03 0.5 0.78 1.44 0.50 0.41 0.73 0.23 0.022 1.23 0.37 0.121 0.020
872 Es3 3040.8~3049.1 1.00 0.92 0.5 0.75 1.50 0.44 0.42 0.50 0.23 0.020 1.24 0.44 0.117 0.017
532 Es3 3311.9~3346.7 1.04 1.06 0.81 0.49 0.67 0.47 0.53 0.34 0.13 0.028 1.22 0.55 0.180 0.028
: 208. Cpo aaa20S/( S+ R);[3. Ca9 a3 /(aoat-of3f); C2oSt/Cag H. Cag /Cs0 ;G /30 30 3 Cog
Tri/Csp H. Cx /C30 ;3 Cog Tetr /Cos Tri. 2XCog /Cas ;4m/Cpst. 4 /Cag ; CoTs/CxH. Cx Ts/
(OF) ;SS/LS. /Ca7 29
, . ( 1.
, : (20 ). (8 )
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Fig.1 m/z191 mass fragmatograms for the oils and Es; rock extracts from the Niuzhuang sag
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Fig. 2 Oil source rock correlation for the Niuzhuang and adjacent oils and source rocks based on maturity parameters
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Fig.4 Characteristics of the biomarkers in the oils and mudstones in the Niuzhuang sag
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