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Abstract; The traditional organic index can be greatly affected in the areas with high thermal evolution degree
whilst combination of REE for oil —source correlation will improve the results. In addition, Re—0Os dating is a
quantitative method of geochronology, but the significance of the test results is quite controversial. In this paper,
REE geochemical analysis and Re—0s dating of bitumen in the Banjie paleo-oil reservoir is carried out. The REE
distribution pattern of bitumen was compared with that of the main source rocks in the area using the method of
grey correlation. Results show that the SREE of bitumen in the Banjie paleo-oil reservoir is low, and the fractionation
of light and heavy REEs is obvious, showing a weak negative Ce anomaly and an obvious negative Eu anomaly, which
indicates that the bitumen was formed in a reducing environment and has not experienced any strong weathering or
leaching. The REE distribution mode belongs to the right-leaning mode of LREE enrichment. The REE distribution
pattern curve is similar to that of Devonian source rocks in this area, indicating a genetic relationship. The results of
Re—0s dating show that the Re—0Os model age of bitumen in the Banjie paleo-oil reservoir ranges mainly from
(203.6+1.1) Ma to (238.5+4.2) Ma, with an average of (224.8+3.3) Ma (n=7). The last factor which
disturbed the Re—0Os system of the bitumen is the process of bitumen generation. The model age represents the

age of bitumen formation in the Banjie paleo-oil reservoir, when oil was cracked into gas.
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Fig.1 Geological sketch map of Nanpanjiang Basin
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Fig.2 Tectonic geological map of Naban dome in Nanpanjiang Basin
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Fig.3 Occurrence of bitumen in Banjie
paleo-oil reservoir, Nanpanjiang Basin
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Table 1 REE of bitumen from Banjie paleo-oil reservoir, Nanpanjiang Basin

S8 bqs—2 bqs—4 bqs=5 bqs—6 bqs=7 bqs—8 bqs—9 xt=2 HE

La/107° 0.42 0.24 0.62 10.70 1.85 1.86 0.33 2.82 2.36

Ce/107¢ 0.59 0.36 0.85 14.60 2.19 2.23 0.44 4.22 3.18

Pr/107¢ 0.07 0.06 0.17 1.75 0.21 0.32 0.08 0.44 0.39

Nd/107¢ 0.30 0.28 0.89 6.54 0.76 1.22 0.40 1.77 1.52

Sm/107° 0.06 0.07 0.22 0.64 0.08 0.19 0.09 0.27 0.20

Eu/107° 0.01 0.02 0.05 0.07 0.01 0.04 0.03 0.05 0.04

Gd/107¢ 0.08 0.10 0.29 0.42 0.07 0.20 0.13 0.30 0.20

Th/107¢ 0.01 0.01 0.05 0.07 0.01 0.03 0.02 0.05 0.03

Dy/107° 0.09 0.10 0.32 0.45 0.06 0.22 0.14 0.33 0.21

Ho/107¢ 0.02 0.02 0.07 0.11 0.01 0.05 0.03 0.08 0.05

Er/107° 0.07 0.06 0.20 0.39 0.04 0.16 0.09 0.23 0.15

Tm/107¢ 0.01 0.01 0.03 0.06 0.01 0.02 0.01 0.04 0.02

Yb/1076 0.06 0.05 0.18 0.41 0.04 0.16 0.07 0.23 0.15

Lu/107¢ 0.01 0.01 0.02 0.06 0.01 0.02 0.01 0.04 0.02

SREE/107° 1.81 1.39 3.95 36.27 5.35 6.72 1.86 10.86 8.53

LREE/107° 1.45 1.02 2.80 34.30 5.10 5.86 1.36 9.58 7.68

HREE/107¢ 0.36 0.37 1.15 1.97 0.25 0.86 0.50 1.28 0.84

LREE/HREE 4.10 2.77 2.43 17.37 20.59 6.86 2.75 7.48 8.04

Lay/Yby 5.07 3.17 2.51 18.86 33.85 8.61 3.29 8.87 10.53

8Eu/107¢ 0.62 0.62 0.65 0.38 0.44 0.66 0.79 0.57 0.59

8Ce/107° 0.77 0.75 0.62 0.75 0.72 0.65 0.65 0.83 0.72
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Fig.4 Normalized REE chodrites distribution pattern

of bitumen from Banjie paleo-oil reservoir, Nanpanjiang Basin
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Table 2 Re—Os test results of bitumen from Banjie paleo-oil reservoir, Nanpanjiang Basin

e 87 Re/ 18805 870s/1880s FiH 0s/(ng - ¢g7') "™0s/(ng-g") Re/ (ng-g') HAFEH/ Ma

7 MWEME 1o WEE 1o WEMH 1o 5 15 lo MWEME 1o WEE 1o
bqs—2 720 26 2.807 0.033 0.583 0.020 0.2105 0.004 8 89.20 1.00  226.0 5.2
bqs—4 763 15 2.960 0.020 1.073 0.019 0.404 0 0.004 0 173.89 1.34 2224 2.1
bqs=5 1402 38 2.578 0.040 0.940 0.024 0.308 0 0.005 0 279.90  2.90 105.4 1.7
bqs—6 711 35 2.641 0.052 0.815 0.039 0.2909 0.0095 123.10 1.40  226.2 7.4
bqs—7 754 12 2.720 0.030 0.621 0.009 0.2120 0.001 0 99.55 0.67  203.6 1.1
bqs—8 678 22 2.700 0.020 0.991 0.031 0.3370 0.004 0 142.67 1.68  226.3 2.8
bqs—9 695 12 2.780 0.010 0.958 0.009 0.3410 0.0030 141.43 1.98  230.9 1.9
xt—=2 535 18 2.650 0.040 0.786 0.023 0.222 0 0.004 0 89.28 1.29  238.5 4.2




55 4

TSP, 25 S AL X il Re—Os 4E1032 Y REE SRHIESMT—— ARG ST A AR A 7] - 883 -

®3 BERIIAMEELEHEISSTRREEHR LI TERENS YL
Table 3 REE correlation of bitumen and source rock
from Banjie paleo-oil reservoir, Nanpanjiang Basin

s LR %/107¢

MLTRE s RARPE4 RARMA —AZREE4  —ERFO4
WY BRI BRI MRRES R
La 2.36 39.60 55.66 85.81 0.722
Ce 3.18 66.70 99.79 172.88 1.320
Pr 0.39 8.10 12.07 21.48 0.133
Nd 1.52 30.90 45.44 82.85 0.524
Sm 0.20 5.10 7.41 15.41 0.082
Eu 0.04 1.00 1.30 4.04 0.036
Gd 0.20 5.38 5.97 14.32 0.190
Th 0.03 0.87 1.06 2.36 0.025
Dy 0.21 5.40 5.92 12.58 0.155
Ho 0.05 1.15 1.17 2.30 0.031
Er 0.15 3.41 3.41 6.17 0.080
Tm 0.02 0.50 0.58 0.85 0.011
Yb 0.15 3.17 3.64 5.09 0.054
Lu 0.02 0.42 0.51 0.76 0.005
SREE 8.53 171.70 243.93 426.90 3.368

B A S SCHR[45] SCHR[35] SCHik[46] CHK[47]
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Fig.5 Comparison of REE patterns for bitumen and source
rock from Banjie paleo-oil reservoir, Nanpanjiang Basin
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