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Fig. 1 Major structural elements in the Weixinan Depression of the Beibuwan Basin and the location of the study area
o ( Do 29 Q A4
Q ( 2). -0.48
A4
. (
) Q o
R
R ( 2
Q 13
R o 2 A4 R
A4
. [
( + + + + )y I,
o ( + + )
ZTR ZTR . ZTR o
14 Q R
3 [ ) I« )
(2 I I ( + +
+ + I + ;
31 ) o )
]] ]I 1 ( + + ) > ]] 2(
+ NIl + + +
14 A4 LS
) I( + + ) o
. A4 29 I
° 1



5 837
1 A4
Table 1 Heavy minerals type and content in the lower submember of the third member
of Liushagang Formation from the Well A4
ORI g, SO WAUE RWE BB BB K B FEA MUEE
7 /m 1% % % %o W /% 1% % %o 1%
1 2096 5 2 3.8 0.2 18.3 65.6 3.4 0.5 0.2 0.9
2 2100 6 2 3.4 0.2 16.4 66.9 3.4 0.4 0.2 1.2
3 2104 4.6 1.4 13.3 0 13.5 57.8 755 0.5 0.2 152
4 2108 14.7 2.5 16.4 0.3 16.1 32 12.5 0.8 0.3 4.2
5 2112 20 4.5 14.5 0 14.5 30.6 11 0.6 0.3 3.2
6 2116 131 2.2 9.6 1.6 24.4 39.7 6.4 0.6 0.3 1.2
7 2122 6.5 1.4 8.9 17.5 15.5 40.9 6.2 0.3 0.3 1
8 2126 127 2 i5.7 22.6 7.5 28.3 7.2 0.9 0.3 0.9
9 2130 3.8 8.4 13 16.4 50 5.3 0.4 0.4 0.4
11 2138 10.2 1.6 12.2 10.9 7.4 48.5 5.8 0.2 21 0.5
12 2142 23.9 0.7 8 2 173 38.2 7 1.3 0.7 0.7
13 2146  22.5 2.1 3.1 11.4 43.9 5.4 1.3 0.5 0.8
14 2146 399 33 6.2 21.7 8.7 8.7 .6 1.1 1.4 1.1
15 2148 4.5 2.1 5.5 77.4 2:1 5.8 4 0.3 1 0
16 2150 30.3 6.8 20.1 18.9 6.1 8.6 6.1 21 0.8 0.3
17 2152 284 53 29.9 22.6 3.2 2.4 6.3 0.6 0.9 0.3
18 2154 443 5 20.5 153 3.2 4.2 4.6 1.2 1.2 0.4
19 2156 3.8 34 11.8 66.8 5.7 3.8 4 0.4 0.2 0.2
20 2158 3.3 1 2.4 58.4 15.8 15.4 2.1 0.4 0. 0
21 2158 2.8 0.8 3 69.9 12.3 9.8 .3 0.2 0 0
22 2160 2.6 0.7 1.7 78.4 7.1 6.7 2.4 0.2 0.2
23 2162 5.7 2.5 6.8 72.1 5.7 3.9 2. 0.6 0.2 0
24 2162 1.7 1.9 6.5 81.8 3 1.2 3.5 0.3 0
25 2164 S 3.6 9.6 D97 9.6 3.4 4.3 0.5 0.1 0.2
26 2168 2.8 4 4.2 75.7 6.8 3.7 1.6 0.7 0.2 0.2
27 2176 3.3 33 4.4 55.4 23.1 6.9 2.5 i 0.2 0
28 2194 6.1 3.2 8.8 48.2 14.3 12.8 4.7 1.2 0.2 0.2
29 22060 2.4 0.9 3.5 71.7 13 6.5 0.9 0.2 6.6 0.2
A €4 G4 JH I,
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Fig.2 Q-and R-type cluster plots of the heavy minerals identified in the Paleogene lower

submember of the third member of the Liushagang Formation in the Weixinan Depression
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2

Table 2 Suite and distribution of heavy minerals in the lower submember of the third member of the Liushagang Formation
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Fig.3 The distribution of different heavy mineral suites in the lower submember of the third

member of the Liushagang Formation in Weixinan Depression
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Fig.4 ZTR isoline in the lower submember of the third member of the Liushagang Formation in the Weixinan Depression
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Fig.5 The isoline of glutenite content and distribution of different facies in the Paleogene lower

submember of the third member of the Liushagang Formation in the Weixinan Depression

D2

ZTR

ZTR

D=2

D=2
( References)

@ 1 . M . : 2003: 46-54 Jiang
Zaixing. Sedimentology M . Beijing: Petroleum Industry Press
2003: 46-54

J . 2006 27(1): 4952 Zhang Xinjian Zhang
Jianjun. Heavy mineral characteristics and geologic significance of the
Yanchang Formation in the Fuxian exploration area Ordos Basin J .

Xinjiang Petroleum Geology 2006 27(1): 4952

I 2007 26(3): 3946 Wang
Hongwei Yang Jianguo Lin Dongcheng. Heavy mineral combination
o and source analysis in the Paleogene sandstones in the Tangyuan Rift
J . Petroleum Geology & Oilfield Development in Daging 2007 26
(3): 3946

I 2007 25(2): 230238 Cao Yingchang
Wang Yanzhong Xu Taoyu et al. Application of the ratio of character—
; istic elements in provenance analysis: a case study from the upper part
of the fourth member of the Shahejie Formation in the W58 area
G4 . Dongying Depression J . Acta Sedimentologica Sinica 2007 25(2) :
230238

I 2003 22(4): 331338 Ma Feng Liu

Li Yan Hua. Application of statistical analysis in provenance analysis



5 841
in the strata in West Songliao Basin J . World Geology 2003 22 9
(4): 331338 J. 2002 20(4): 680-686 Jiang
6 Fuqing Li Anchun. Geochemical characteristics and their implications
J . 2007 21(6): 1145 Shi Yan to provenance and environment of surface sediments from the South Oki-
Lou Shunshe Han Yonglin et al. Source analysis of the Chang-6 oil—- nawa Trough J . Acta Sedimentologica Sinica 2002 20(4): 680-
bearing strata in the Yanchang Formation Yanhewan area Ordos Ba— 686
sin J . Petroleum Geology and Engineering 2007 21(6): 1145 10 2ka
J. 2005 23(2): 268274 Xiao Shangbin Li
J . 2006 26(3): 6166 Sun Anchun Jiang Fuqing et al. Provenance analysis of mud along the
Xiaoxia Li Yong Qiu Dongzhou et al. The heavy minerals and prov— Min—Zhe Coast since 2 kaBP J . Acta Sedimentologica Sinica 2005
enances of the Neogene Guantao Formation in the Huanghua depression 23(2): 268274
J . Sedimentary Geology and Tethyan Geology 2006 26(3): 61- 11 M . : 1987 Han Jin—
66 yan. Mathematical Geology M Beijing: Coal Industry Press
Lemons David R. Facies architecture and sequence stratigraphy of fine 1987
grained lacustrine deltas along the eastern margin of late Pleistocence 12 . M . 1983  Zhao

lake Bonnville northern Utah and southern Idaho J . AAPG Bulletin
1999 83(4): 635-665

Pengda. Deposit Statistical Prediction M
1983

. Beijing: Geological Pub—
lishing House

Application of Heavy Mineral Data in the Analysis of Sediment Source:
A case study in the Paleogene lower submember of the third member of the

Liushagang Formation Weixinan Depression

CAO Ying—chang' SONG Ling® WANG Jian' LI Jundiang’ LIU Ming~qian’ FANG Yong’

( 1. College of Georesources and Information China University of Petroleum Qingdao Shandong 266555;
2. Research Center of Western New Development Region Shengli Oilfield Company SINOPEC Dongying Shandong 257000;
3. Research Institute of Zhanjiang Branch Company CNOOC. Zhanjiang Guangdong 524057)

Abstract

tional stages and different source areas can be identified based on heavy mineral suites. In this study using Q-type

Heavy mineral data are widely used in the analysis of sediment source. Source rocks of different deposi—

clustering analysis the sample group with the same or similar features in the vertical profile is identified as sediments
of the same depositional stages so each sample group is representative of a certain depositional stage or source rock.

On the basis of Q-ype clustering analysis using R-type clustering analysis the differences among each kind of heavy
mineral are available in the same depositional stage and different heavy mineral suites are defined. The same heavy
mineral suite is considered that it comes from the same source rock and the different heavy mineral suites are used to
recognize different source areas. These the sediments with features of the same depositional stage and the same heavy
mineral suite are as an independent system. Coupled with the independent systems ZTR maps allow robust identifica—
tion of specific directions of sediment source in each depositional stage. The integrated data set shows that there are
four distinct sediment sources in the submember in the study area. These are the northwest source the southwest
source the northeast source and the east source. The directions of different sediment sources identified are in ac—
cordance with the main building directions of fans delta or alluvial fans. Using heavy mineral suites generated from
cluster analysis to identify source area in the Weixinan Depression is quite effective.

heavy mineral; ZTR maturity index; cluster analysis; provenance; Weixinan Depression
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