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Heavy mineral characteristics and provenance analysis of Chengzihe and
Muling Formations in Dasanjiang basin group, East Heilongjiang Province

ZHANG Yun-peng'?, REN Jian-ye''>, HOU Yan-ping*, WANG Shan' and YANG Cheng-zhi!

(1. Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China; 2. Xi’an Center of Geological Survey,
China Geological Survey, Xi’an 710054, China; 3. Structural Research Center of Oil & Gas Bearing Basin, Ministry of
Education, Wuhan 430074, China; 4. Research Institute of Exploration and Development, Daqging Oilfield, Daging
163712, China)

Abstract: Although Dasanjing basin group is a residual basin at present, there existed a huge oil and gas poten-
tial in the uniform lake basin in Early Cretaceous, especially in the Chengzihe and Muling Formations, which
now serve as important exploration strata. Based on mathematical statistics and Q type cluster analysis, the au-
thors analyzed the heavy mineral ZTR indexes, stability coefficients and assemblage characteristics of the sand-
stones from Early Cretaceous Chengzihe and Muling Formations distributed in 20 drill holes in the main basins of
Dasanjiang basin group, and then determined the direction of the provenance. The heavy mineral ZTR index
contour maps of Chengzihe and Muling Formations are characterized by the gradually increasing trend from the
edge towards the center, while their heavy mineral stability coefficients are relatively low, reflecting a lower
heavy mineral stability at the early stage of the basin formation. According to the heavy mineral distribution, the
study area can be divided into 6 heavy mineral assemblage zones. A comprehensive analysis shows that the prove-
nance directions of Chengzihe and Muling Formations in Dasanjiang basin group did not change significantly, and
both of the formations actually had an inheritance relationship. There mainly existed three provenance systems:
the west and northwest provenance from Xiao Hinggan Mountain-Zhangguangcai Mountain, the east provenance
mainly from Baoging Block and Dongsanjiang uplift area and the southeast provenance mainly supplied by

Xingkai Block. Nadanhada Block and Yanji fold belt provided source materials for northern Hulin Basin and
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southern Jixi Basin respectively, but the influence was limited.

Key words: Dasanjing basin group; heavy mineral; provenance analysis; cluster analysis
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Fig. 1 Location of the study area
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Table 1 Stratigraphic sequence of the main basins in Dasanjiang basin group
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Table 2 Heavy mineral statistics of Chengzihe and Muling Formations in Dasanjiang basin group

1 Km 31.3 1.4 0.0 2.3 24.5 12.9 18.5 0.0 1.0 9.7 0.0 0.0 0.0 0.0 0.0 0.0
1 Kim 42.3 52 0.0 3.4 19.8 17.7 1.6 1.3 1.3 4.9 2.5 0.0 0.0 0.0 0.0 0.0
2 Kz 20,5 3.8 85 30 6.9 1.8 6.5 3.1 16.3 5.1 23.2 25.4 0.0 0.0 0.0 0.0
1 Kz 22,2 3.7 00 0.0 23 19.6 4.1 2.4 1.3 6.9 24.2 24.5 0.0 0.0 0.0 0.0
D6 Kz 10.7 2.4 17.6 3.0 8.0 3.9 8.4 10.6 1.2 7.4 27.1 0.0 0.0 0.0 0.0 0.0
1 Kz 38.1 0.0 7.5 0.0 2.9 1.4 15.9 6.8 5.5 12.6 3.3 3.4 0.0 0.0 0.0 0.0
1 Km 25.6 7.2 0.0 0.0 49.0 0.0 2.8 2.6 6.6 2.7 2.8 8.6 0.0 0.0 0.0 0.0
D3 Km 18.9 0.0 0.0 2.4 4.8 1.9 8.9 0.8 0.0 15.9 0.0 0.0 0.0 0.0 0.0 0.0
1 Kiym 49.0 12.1 0.0 2.0 8.1 4.7 0.0 0.0 0.7 8.7 12.8 1.3 0.0 0.0 0.0 0.0
D2 Kym 31.9 5.3 0.0 3.2 2.8 11.0 0.0 3.9 2.2 16.0 26.7 3.6 0.0 0.0 0.0 0.0
6 Km 1.4 0.0 0.0 1.1 12.4 13.1 12.4 35.3 2.2 3.2 0.0 0.0 0.0 0.0 0.0 10.2
2 Km 16.9 2.4 84 6.3 17.3 2.7 23.4 18.6 1.5 1.8 0.0 0.0 0.0 0.0 0.0 0.0
D7 Km 16.8 1.3 0.0 0.3 1.4 0.7 2.8 1.0 2.6 2.7 3.8 68.8 0.0 0.0 0.0 0.0
2 Kyf 28.2 2.5 00 0.0 1.6 4.3 2.6 3.1 53.0 9.3 0.0 0.0 0.0 0.0 0.0 0.0
1 Kyf 21.4 09 86 0.6 0.5 0.0 2.6 6.9 56.6 2.3 0.0 0.0 0.0 0.0 0.0 0.0
4 Kyf 21.5 0.0 0.0 1.2 41.9 14.1 0.0 10.5 0.0 8.7 0.0 0.0 0.0 0.0 0.0 23.5
1 Kyeh 50.6 2.8 0.0 2.8 21.0 11.7 3.5 3.4 5.0 14.1 0.0 0.0 0.0 0.0 0.0 0.0
1 Kych 40.9 3.3 0.0 2.8 55 6.1 4.6 1.9 5.4 6.2 32.4 2.7 0.0 0.0 0.0 0.0
2 Kich 17.6 3.9 3.3 1.0 12.7 8.8 5.7 2.2 3.2 3.9 45.9 7.1 0.0 0.0 0.0 0.0
1 Kich 17.9 4.1 0.0 0.0 14.2 9.3 4.4 1.4 1.4 3.1 44.9 1.6 0.0 0.0 0.0 0.0
D4 Kyeh 16.6 1.3 11.7 1.5 5.1 2.8 11.5 9.4 2.4 6.8 32.8 2.1 4.1 1.5 0.0 0.0
1 Kyeh 10.0 0.0 45.3 0.0 7.0 1.5 6.6 6.2 4.3 3.1 1.2 2.3 1.5 0.0 0.0 0.0
1 Kyeh 54.1 3.5 00 0.0 7.3 3.3 1.9 2.3 5.1 11.0 17.8 1.8 0.0 0.0 0.0 0.0
D3 Kjch 23.5 0.0 0.0 0.9 94 4.4 4.0 2.1 0.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0
6 Kich 9.7 00 0.0 1.5 0.8 0.7 0.5 0.8 0.0 8.3 0.0 0.0 0.0 0.0 0.0 0.0
Kich 42.2 7.3 0.0 2.6 0.0 6.3 2.7 2.3 3.6 10.6 26.7 2.2 0.0 0.0 0.0 0.0
Kyeh 40.3 2.2 0.0 1.2 11.5 6.5 0.0 0.0 1.0 4.1 35.7 2.3 0.0 0.0 0.0 0.0
1 Kyeh 37.6 2.5 0.0 2.1 0.0 0.0 0.5 3.6 5.0 10.8 40.6 2.4 0.0 0.0 0.0 0.0
2 Kich 4.1 2.8 86 0.5 0.0 23 35.7 5.3 13.6 1.0 9.1 8.4 1.6 6.2 0.5 0.0
Kiz Kif Kim
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Heavy mineral ZTR index characteristics of Dasanjiang basin group
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Fig. 3 Heavy mineral stability coefficient characteristics of Dasanjiang basin group
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