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Fig. 1 Geological background of the Donghetang Formation in the Hade Oilfield and grain-size analysis samples in wells
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(a) tectonic location of the Hade Oilfield in the Tarim Basin; (b) residual thickness distribution of the Donghetang Formation in the Hade Oilfield ;

(¢) composite chart of the GR logging curve, coring description and sampling location of grain-size analysis in the Well HD402
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Fig. 2 Grain-size distribution frequency curves of 156 littoral

facies sediments from the Donghetang Formation in the Hade

Oilfield
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Fig. 7 Parameter characteristics of different types of subpopulations in grain-size distributions of littoral facies sediments
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Table 1 Types and parameters of subpopulations in grain-size distributions of littoral facies sediments

from the Donghetang Formation in the Hade Oilfield
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YCRMABZIAD | B KIAR (%) | NE (%) | BME(d) | T
sl <9 <15 [ 0.9~1.7 | <0.2
s2 7~33 20~85 | 1.9~2.5 | <0.5
s3 <10 <18 | 1.8~2.7| <0.3
s4 8~25 20~72 | 2.6~3.7 | <0.3
85 <8 <18 [2.9~3.7| <0.1
s6 <6 <14 | 3.8~4.7| <0.2 y
87 <3 <18 [ 5.2~7.7|0.1~3.8]
S8 <2 <20 7.8~10 |0.3~5.7

y = 1.5866x + 0.2107;R*= 0. 8451
y = 3.1298x + 8. 1118;R*= 0.4163
y = 1.4895x —0.0232;R*= 0.7134
y = 2.6291x + 6.5345;R*= 0.5764
y = 2.2327x -0.7325;R*= 0.9042
2.185x —0. 1437;R*= 0.9371
6.2493x —0.057;R>= 0.7691
y = 11.676x + 0.0234;R*= 0.8317
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Table 2 Percentage statistics and combinations of subpopulations in different types of grain-size distributions

of littoral facies from the Donghetang Formation in the Hade Oilfield
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Sedimentary significances mining from subpopulations in grain-size

distributions of littoral facies sediments:
A case study of the Donghetang Formation in the Hade Qilfield, Tarim Basin

YUAN Rui'’, LIU Xue'’, ZHU Rui*’, HAN Denglin”
1) School of Geophysics and Petroleum Resources, Yangtze University, Wuhan, 430100;
2) School of Geosciences, Yangize University, Wuhan, 430100

Objective: Littoral facies is a kind of transitional environment between marine and terrestrial deposition.
Controlled by complex sedimentary dynamic mechanisms, frequency curves of grain-size distributions of littoral
facies sediments are usually multimodal. The subpopulations of grain-size distributions are the recorders of original
depositional information contained in littoral facies. In order to mine sedimentary significances from subpopulations
in grain-size distributions of littoral facies sediments, ancient littoral sand body in the Donghetang Formation in the
Hade Oilfield, Tarim Basin, was investigated in this paper.

Methods: Skew normal probability density function is used to decompose 968 subpopulations from 156 grain-
size distributions. These subpopulations are automatically classified by hierarchical clustering. Relevance,
combination mode, depositional environment significances and transport way of subpopulations are discussed in
Pearson correlation coefficient, microfacies and probability cumulative curves.

Results: In this paper, the results show that all subpopulations can be classified into 8 types. With the
increment of fine sandy dominant subpopulations’ percentages in grain-size distributions, medium sandy
subpopulations’ proportions increase and fine-very fine sandy subpopulations’ proportions reduce. Medium sandy
subpopulations’ proportions firstly increase and then decrease from bottom to top in bar sands. Proportions of fine-
very fine sandy and silty subpopulations are markedly increased in beach sands. Proportions of clay subpopulations
are over 6% in trough sands. From bar to beach and trough in shoreface seaward, peak frequencies of fine sandy
dominant subpopulations decrease and sorting are worse, and silty and clay subpopulations increase gradually.
Medium sandy particles were transported by swash, while fine and very fine sandy grains were transported by
backwash mainly. Silty and clay grains deposited in graded and uniform suspension respectively.

Conclusions; Depositional information mined from subpopulations of grain-size distributions offers references
for researching sedimentary environments and evolutionary processes of modern and ancient littoral facies sediments.

Keywords: Tarim Basin; Donghetang Formation; littoral facies; sediments; grain-size distribution;
subpopulation
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