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Sedimentary characteristics and reservoir properties of the Shahejie Formation
braided river delta in Raoyang Sag

ZHANG Da—zhi'"?, JI You—liang’, HAN Chun—yuan*!, CHU Li—lan’, NI Chao’

(1.Research Institute of Petroleum Exploration and Development, Petrochina, Beijing 100083, China; 2. Hangzhou Institute of Petroleum Geology,
Hangzhou 310023, Zhejiang, China; 3. China University of Petroleum, Beijing 102249, China; 4.Huabei Oilfield Company, Petrochina, Rengiu
062552, Hebei, China; 5. Exploration and Development Research Institute of Daqing Oilfield, Daqing 163712, Heilongjiang, China)

Abstract: The Shahejie Formation in Raoyang Sag mainly comprises a set of terrigenous clastics such as
conglomerate, conglomeratic sandstone, sandstone, siltstone and mudstone. A study of sedimentary characteristics
led to the recognition of typical braided river delta deposition, whose characteristics are distinct and significantly
different from other types of deltas resulting from river tractive current sedimentation which are generally
controlled by torrential flood and seem to be seasonal sediments. The most notable feature of the braided river
delta deposition in this area is the existence of a three—layer structure, which is composed from bottom to top of
pre—braided river delta subfacies, braided river delta front subfacies and braided river delta plain subfacies, showing
an obvious progradational sequence. There are several main microfacies, such as braided distributary channel, flood
plain, subaqueous distributary channel, subaqueous inter—distributary channel, mouth bar and sheet bar. According
to lithologic characteristics, sedimentary structure, grain size and sedimentary sequence of the braided river delta, a
sedimentary model for the braided river delta was established. From lithologic characteristics of deposition, it is
thought that the thickly—bedded conglomerate and conglomeratic sandstone developed in the braided river delta
are widely distributed and constitute favorable oil and gas reservoirs. The sand bodies of the subaqueous
distributary channel and mouth bar make up the most beneficial reservoirs and can form useful lithologic
reservoirs. These places deserve much attention in future exploration.
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Fig.1 Structural unit division and stratigraphic regionalization of Qiangtang basin

I —Roulagangri stratigraphic regionalization; Il —northern Qiangtang stratigraphic regionalization; Il —southern Qiangtang

stratigraphic regionalization ; N*Gaizhe*Dongqiao stratigraphic regionalization ; % —location of Qiangzi Well—2
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Fig.2 Lithologic association characteristics and depositional system division of

Sewa and Buqu Formation in Qiangzi Well—2

1—parallel bedding;

2— inclined bedding; 3—horizontal bedding
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Table 1 Parameter characteristics of grain size measurement for Sewa Formation in Qiangzi Well-2

P Ff i kB 4 Bz H B RLEE 53 AT 053 B BCRFAE
5 oge ARRE TR boReE e Wk Rk
(My) /pm () (Sk) (Kq) (So) .
1 LD267-1 S AR AR 7 127.47 1.375 0.571 1.107 1.827 157.0500  -19.2673
2 LD269-1 Kbt 46.81 2316 0274 0.799 3.586 3729332 -48.2785
3 LD270-1  Ekibanib e 120.99 1.373 0.547 1.652 1.548 1662377 -19.0773
4 LD271-1 MRS RIS 77.67 1.657 0.534 1.076 2.070 2112097  -26.5921
5 LD281-1 WbFUNSRRLb S 110.29 1.534 0.509 1.076 2.004 1854773 -23.0222
6  LD282-1 MM JFAS R 7 82.19 1.609 0.590 1.172 1917 2037698  -25.4869
7 LD284-1  ERbaiibs 107.37 1.409 0.609 1.294 1.720 167.1035  -20.2791
8  LD289-1 B JANSERIAD 7 50.01 2136 0.615 0.842 3.096 3272968  -42.9239
9  LD290-1  KWbJIiASERIAD 62.20 2019 0.614 0.969 2577 297.8761 -38.6507
10 LD293-1 &b ARERAbE 117.36 1.437 0.493 1218 1.808 168.9894 204104
11 LD294-1 Wbl RiiD 96.80 1.609 0.486 1.098 1.990 200.7461 -24.9775
12 LD296-1  WRMibis 47.42 1.956 0.058 0.771 3.006 2674581  -33.7500
13 LD301-1 Wbk 38.90 1.880 0312 0.940 2513 2558946 -32.4331
14 LD302-1  S#ibanib e 145.41 1.481 0.499 1.175 1.854 177.1779  -21.5587
15 LD311-1 &M b )iannb 72.43 1.852 0.560 1.703 1.678 268.1625  -32.6850
16 LD312-1 AP ASERID 50.44 1761 0.403 1.025 2207 230.8255  -29.0754
17 LD314-1 Wb 47.60 1.526 0.563 1.247 1.769 187.0295  -23.0815
18 LD315-1 bR 57.35 1.557 0.495 1.136 1.923 190.1768  -23.5886
19 LD317-1 Wik 37.34 2.120 0.321 0.987 2.695 319.9836  -40.8853
20  LD318-1 ARG Rib S 81.12 1.690 0.525 0.961 2216 2162304  -27.5203
21 LD3182 Kb RAZERAD A 57.75 1.843 0.388 0.888 2.466 247.5521 -31.5954
22 LD321-1 WP IRARERIb S 57.64 1.605 0.425 0.905 2238 194.6125 -24.5867
23 LD322-1  Bfb A 56.86 1.806 0.528 1.242 1.970 247.7521 -31.0809
24 LD322-2  EMMCRANRD 61.64 1.962 0.591 1.395 1.891 2904232 -36.5299
25 LD326-1 MMPRASRISE 106.91 1418 0.551 1.050 1.925 1632029 202301
26 LD327-1 WP IRARERIb S 92.87 1.628 0.527 0.977 2.145 203.2292 -25.7238
27 LD327-2 AR A 96.27 1.857 0.551 1.013 2279 256.8233 -32.8299
28 LD333-1 &M 148.67 1.226 0.580 1.382 1.555 137.1680  -15.8970
29 LD335-1 R 38.88 1.928 0.272 0.927 2583 2669400  -33.8393
30 LD337-1 PSR S 89.58 1.362 0.369 1.091 1.838 150.1652  -17.9786
31 LD337-2 S RN 80.91 1.408 0.548 1.542 1.593 169.9888  -19.9515
32 LD337-3 AR RANRD 111.79 1273 0.567 1.629 1.517 148.6436  -16.8608
33 LD344-1  ER b IRANRD 106.16 1.063 0.464 1315 1.502 108.6459  -12.0761
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Fig.3 Cumulative curve diagram of arithmetic probability for grain

size analysis in Sewa Formation of Qiangzi Well—2
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Fig.4 Diagram of grain size parameters of sandstone in
Sewa Formation (after Friedman, 1961, 1967)
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C—M diagram of sandstone in Sewa Formation

(after Bull, 1962)
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Sedimentary characteristics of Middle Jurassic Sewa and Buqu Formations
from Qiangzi Well-2, southern Qiangtang basin, Tibet

DUAN Zhi—ming', ZHONG Cheng—quan’, ZHU Hua—ping/,
CHENG Jiang', LI Zhong—xiong', WANG Zheng—jiang'

(1. Chengdu Institute of Geology and Mineral Resources, Chengdu 610082, Sichuan, China;
2. West Sichuan Institute of Engineering Geology and Reconnaissance, Chengdu 611730, Sichuan, China)

Abstract:Based on core logging and sample analysis of Qiangzi Well =2 petroleum shallow drilling hole in
southern Qiangtang basin, the authors hold that the southern Qiangtang basin was in the evolution stage of passive
margins in Middle Jurassic Bajocian and Aalenian period, and formed an upward coarsening and shoaling delta
facies prograding sequence of Sewa Formation. On the cumulative curve in the grain size arithmetic probability
graph, characteristics of saltation mass and suspension are obvious. The C —M diagram of grain sizes is
characterized by typical braided river delta deposition. Pollen analysis also indicates a dry and hot climate of
tropical and subtropical zones. In Middle Jurassic Bajocian period, the basin developed a comparatively stable stage
of depression basin and formed carbonate platform shoaling sedimentary sequence of Buqu Formation, comprising
mainly abundant oolitic, rudaceous and bioclastic limestone. The entire southern Qiangtang basin developed a
regular transgressive —regressive cyclic succession from Aalenian period to Bajocian period in Middle Jurassic,
forming in upward succession delta subfacies, delta frontal subfacies, platform —frontal slope subfacies, open
platform subfacies and limited platform subfacies.

Key words:southern Qiangtang basin; Qiangzi Well—2; Middle Jurassic; sedimentary characteristics; grain size

analysis
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