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Provenance system of the Late Cretaceous Sifangtai Formation
in the south of Daqing placanticline of the northern Songliao Basin

XIAO Peng'?, JIN Ruoshi'*, TANG Chao'?, LIU Huajian'?, DENG Yonghui®, WEI Jialin'*, XU Zenglian'"

(1. Tianjin Center, China Geological Survey, Tianjin 300170, China;
2. Laboratory of Non-fossil Energy Minerals, Tianjin Center of China Geological Survey, Tianjing 300170, China;
3. CNOOC Shenzhen Branch, Shenzhen, Guangdong 518000, China)

Abstract ; The provenance system restricted the flow direction of interlayer water and the distribution characteristics of
sandstone reservoirs. The previous analysis of the upper Cretaceous provenance system in the northern Songliao Basin
was focused below the Sifangtai Formation, and there was a lack of reports on the origin of the Sifangtai Formation. We
systematically studied the characteristics of source systems of the Sifangtai Formation at the southern end of Daqing
placanticline in the northern Songliao Basin using regional geological understanding, through sedimentary structural
analysis, sand body distribution pattern and heavy mineral analysis, and identified the source direction and parent
rock type. The results showed that the main parent rocks of the Sifangtai Formation are intermediate acid magmatic
rocks and intermediate and high-grade metamorphic rocks. Through contrast analysis with the source regions, it was
concluded that the provenance of the Sifangtai Formation in the south of Daqing placanticline was mainly from the
Zhangguangcai Ranges, the eastern Jilin—Heilongjiang provinces and the southeastern region of the basin.
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Fig.1 Geotectonic map of the southern Daqing placanticline of the northern Songliao Basin(a)

and stratigraphic column of the Sifangtai Formation (K,s) (b)
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Fig.2 Heavy mineral assemblage in sandstones

at the bottom of K,s, in the southern Daqing
placanticline, northern Songliao Basin
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Table 1 Electron microprobe analyses of ilmenite from the K,s,

in the southern Daqing placanticline, northern Songliao Basin %0

g B

) IIm1 IIm2 IIm3 Tm4 IIm5 1Im6 TIm7 TIm8 Im9 1mI0 Tmll Tmli2 T1ml3 Tml4 Tml5
MgO 058 001 051 0.00 164 049 0.04 059 019 1.68 267 203 321 149 2.83
AlL,O; 0.13 0.02 0.05 0.05 0.09 0.04 0.07 0.20 0.11 0.53 0.54 0.20 0.18 0.10 0.25
CaO  0.01 0.01 0.00 0.05 0.01 0.00 0.08 0.07 0.04 0.10 0.11 0.04 0.00 0.00 0.01
TiO, 56.92 57.87 1.07 65.02 54.22 50.43 48.99 54.56 54.14 38.15 38.06 48.25 50.29 47.06 44.46
MnO 5.74 1.64 8.42 5.83 13.40 1.32 1.40 7.66 12.49 0.46 0.85 0.43 0.71 1.08 0.40
FeO 36.00 39.33 40.16 28.78 30.62 47.85 49.42 36.70 31.98 57.33 56.95 49.55 45.61 50.69 52.33
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Table 2 Electron microprobe analyses of garnet from the K,s,
in the southern Daqing placanticline, northern Songliao Basin %0

i Fhdn
WH Grtl Grt2 Grt3 Grt4 Grt5 Grt6 Grt7 Grt8 Grt9  Grtl0  Grtll  Grtl2  Grtl3  Grtl4  GrtlS
Si0, 36.31 37.15 36.50 37.04 41.04 38.63 39.29 37.97 39.42 38.50 36.93 36.88 36.66 38.76 37.50
TiO, 0.02 0.44 0.18 0.05 0.14 0.15 0.04 0.28 0.08 0.04 0.07 0.06 0.22 0.06 0.11
Al,O; 19.66 18.64 19.21 19.95 19.41 1896 19.69 19.00 19.37 18.76 19.12 19.82 18.55 19.29 19.96
FeO 33.00 35.02 32.19 36.91 5.41 30.95 33.00 29.80 34.64 38.27 35.86 35.60 35.28 35.71 3547
MnO 0.68 1.99 2.42 0.80 1.38 4.43 1.87 3.73 0.59 1.51 5.33 1.30 2.65 0.61 0.66
MgO 8.01 1.80 2.19 3.49 0.11 2.14 3.36 2.22 6.68 3.59 2.31 4.64 1.03 5.59 5.78
CaO 1.26 6.53 7.47 3.03 32.62 6.40 3.95 7.20 1.03 1.00 1.72 1.03 5.12 0.82 0.87
Na,O  0.00 0.02 0.01 0.01 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.01 0.00 0.00
K,0 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00
Si 2.88 2.97 2.93 2.95 3.13 3.07 3.10 3.05 39.42 38.50 36.93 36.88 36.66 38.76 37.50
Ti 0.00 0.03 0.01 0.00 0.01 0.01 0.00 0.02 0.08 0.04 0.07 0.06 0.22 0.06 0.11
Al 1.84 1.76 1.82 1.87 1.74 1.77 1.83 1.80 19.37 18.76 19.12 19.82 18.55 19.29 19.96
Fe* 0.41 0.26 0.29 0.24 0.00 0.08 0.00 0.08 1.40 1.57 3.73 2.62 2.67 1.11 291
Fe?* 1.78 2.08 1.87 2.22 0.35 1.97 2.18 1.92 3338 36.86 32.50 33.25 32.88 3471 32.85
Mn 0.05 0.14 0.17 0.05 0.09 0.30 0.13 0.25 0.59 1.51 5.33 1.30 2.65 0.61 0.66
Mg 0.95 0.21 0.26 0.41 0.01 0.25 0.40 0.27 6.68 3.59 2.31 4.64 1.03 5.59 5.78
Ca 0.11 0.56 0.64 0.26 2.66 0.54 0.33 0.62 1.03 1.00 1.72 1.03 5.12 0.82 0.87
Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00
Alm 61.83 69.61 63.62 7536 11.09 64.29 71.84 62.79 80.09 8580 77.64 82.67 78.89 83.18 81.80
Pyr  32.86 7.16 8.91 14.05 0.39 8.25 13.04 8.67 16.03 8.36 5.52 11.54 2.47 13.40 14.39
Gros 3.72 18.71 21.86 8.76 85.66 17.74 11.00 20.26 2.47 2.33 4.11 2.56  12.28 1.97 2.17
Spes 1.60 4.52 5.61 1.83 2.86 9.72 4.12 8.28 1.42 3.51 12.73 3.23 6.36 1.46 1.64
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Fig.3 Sand thickness at the bottom of K,s, in the southern Daqing placanticline, northern Songliao Basin
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Fig.4 Characteristics of erosion surface at the bottom of K,s, in the southern Daqing placanticline, northern Songliao Basin
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