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New fields,new types and resource potentials of oil-gas exploration and
development in Santanghu Basin
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2. Research Institute of Exploration and Development , PetroChina Tuha Oil field Company , Xinjiang Hami 839009, China)

Abstract: Over the past 30 years. significant progress has been made in the oil-gas exploration and development of Jurassic low-pres-
sure sandstone reservoirs, Permian tuff reservoirs, and Carboniferous volcanic weathering crust reservoirs in Santanghu Basin, with
the proved geological reserves of 168 X 10°t and a production capacity of crude oil of 56 X 10*t/a. The remaining oil-gas resources in
Santanghu Basin have great potentials, but the proved unused reserves are insufficient. It is necessary to expand new fields and im-
plement new types of oil-gas exploration and development, so as to achieve new discoveries and breakthroughs, and support stable
and sustainable oil-gas production. Based on the understandings {rom the recent research on basin structure. source rock distribu-
tion, reservoir characteristics, as well as coal rock experiment, four new fields are proposed, i. e. ,» southern thrust belt, shale oil in
subsag areas, megaclast reservoirs at the near-source margin, and interior reservoirs in Carboniferous volcanics, with the petroleum
geological resources of 0.86 X 10%t, 2.45 X 10%t, 0. 69 X 10*t and 0. 96 X 10°t, respectively. Also, two new types are proposed,
i. e. , coalbed methane in Jurassic Xishanyao Formation and tar-rich coal in Badaowan Formation, with the coalbed methane resources
of 1427 X10%m’ and tar resources of 60. 1 X 10%t, respectively. There is great resource potentials and broad prospects for exploration
and development. Based on the hydrocarbon exploration degrees, geological conditions, and development technologies, deployments
and arrangements were made at three levels, i.e. , strategic deployment, strategic breakthrough, and strategic preparation.
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Fig.2 Comprehensive stratigraphic characteristics of Santanhu Basin
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Fig.3 Oil-gas exploration and development stages in Santanhu Basin
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Fig.4 Seismic interpretation section of Santanhu Basin
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Fig.5 Source rock thicknesses of Haerjiawu Formation, Lucaogou

Formation and Xiaoquangou Group in Santanghu Basin
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Fig.6 Characteristics of volcanic reservoir in Haerjiawu Formation of Well M67
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Table 1

Nuclear magnetic resonance logging and whole rock X-ray diffraction analysis data of shale oil

sweet spots in Member 2 of Lucaogou Formation,Santanghu Basin
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I g3 LB MZIEE, TFHEAL TR BE 5B TR/ %
S B/ m m B/ %  ALBRJE /m HEvy Axfa Aax+Ka Hib
T34 BEKFRATH 3283.4~3301.6 18.2 9.7 9.3 3 0 64.7 35.3 0
T3403 BERFEAZ 4 3343.5~3362.8  19.3 7.8 7.4 15 0.8 51.8 36. 6 10.3
M6103 KT Z 4 2949. 0~2960. 3 9.7 8.2 7.3 2 0 67.5 31.5 1.0
M708  EEKFEH A 2176.6~2179. 4 16.2 8.2 8.1 3 1.0 55. 0 34.6 9.4
LUl  BRFEHZSE 3056.5~3064.5 8.0 7.9 6.8 3 0 57.3 40.0 2.7
LUl  BERRHAZS 3122.0~3125.0 3.0 7.3 6.0 2 0 58.0 30.5 11.5
LUl  BEKEHZ=A 3162.8~3164.9 2.1 7.1 6.3 1 0 75.0 24.0 1.0
M62  BERJE S 4 2879.3~2903.3  18.0 12.6 12.0 7 1.9 57.0 38.6 2.5
M804 MEKIEIZ 1915.3~1937.8  22.5 9.9 8.7 5 5.8 53.6 35. 4 5.2
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Fig.7 Well logging evaluation and reservoir space types of shale oil sweet spots in Well T34
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Fig.8 Terrigenous clastic sedimentary of Lucaogou Formation in southern Santanghu Basin
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Fig.9 Reservoir characteristics of clastic rocks of Lucaogou Formation in Santanghu Basin
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Table 2 Industrial analyses and maceral measurements of Jurassic coal samples from Well Tangl and Well T15
) T4 5/ % ALY/ %o
4 MY /m — — — — = — -
KRGy L Yix ER I iR R a4 1 B2 SEITA T )
Tangl 993.05~ 1.14~3.57/ 2.18~20.70/ 24.39~40.83/ 11.80~66.30/ 26.60~81.80/ 0~0.50/  5.30~6.90/
AMEL 993,40 2.94(23) 6.33(23) 6.33(23) 34.16(5) 59. 48(5) 0.10(5) 6.26(5)
T15 843.72~ 7.74~8.89/ 2.94~9.82/ 26.93~40.77/ 24.50~67.90/ 30.50~68.70/ 0.40~2.50/ 0~5.90/
851. 93 8.46(15) 5.38(15) 31.96(15) 4.10(15) 53.10(15) 1.00C15) 1.87(15)

VT T EI 9 1 P

R3 Tangl M TIS HRFREEHREESH

Table 3 Reservoir parameters of Jurassic coal samples from Well Tangl and Well T15

H 4 BB /m fLBREE/ % BIEAR/mD BEAR AT 3/ % FAHE/ (/0
Tangl  993.05~993.40 7.17~11.60/9. 44(5)  0.31~18.90/6.88(5) 0.42~0.54/0.48(7)  3.46~6.14/4.17(23)
T15  843.72~851.93 8.07~11.59/9.89(15) 0.39~0.46/0.44(15)  3.09~3.75/3.41(6)

/7 G 3~ AR 45 5 N D R R

2042 FHEEZBRSNTRAER

B R AR TR L AT AR R AR
W EBAE T rh KB = A R
R WRBT BRI F 5 R R L R N R AR
JEOR s 245 T i vl M mIE 90 g i e 1 B it % 1

YR A A R I RAR S R
J2 A 20K 3 B A R AR WY G ARV LA 2
RE B ECY s Hop, GE AL 1 £ T
PR 7. 20% ~22.20% , FH R 14, 55% (4 70 f44E
VRS a2 I = o BN T D O A 7 i G S e

7.00%) . PG 1A 4B S 0 R R 4.40% ~
22.80% » F-H4 0 14. 60% (Fi 70 LERE S S8 AL 43
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Table 4 Experimental results of low temperature retorting of Jurassic coal samples from Well Tang2 and Well HD1

4 b )2 WE/m BIER/ % BEER % BKSEER/ % BB/ % AR
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1938. 00 15.0 69.0 5.8 10. 2 F=RlIiE S

1.940. 00 14.2 70. 3 6.4 9.1 T
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Fig.10 Top structure of Lucaogou Formation in Tiaohu-Malang sags
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Fig.11 Reservoir profile of the southern thrust belt in Santanghu Basin
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Fig.12 Thickness distribution of shale oil sweet spots in Member 2

of Lucaogou Formation in Tiaohu-Malang sags
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Fig. 13 Sedimentary facies of Lucaogou Formation in

Tiaohu-Malang sags
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Fig. 14 Carboniferous volcanic reservoir profile in Niudong area
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Fig. 15 Evaluation of the prospective area for Haerjiawu

volcanic reservoir in Tiaohu and Malang Sag
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Fig.16 Thickness of Jurassic coal seam in Santanghu Basin



128 al H

¥ ki 2024 4 45 %

x5 ZHEBEMELESEARRSTRTEN
Table 5 Resource evaluation of coalbed methane in

Xishanyao Formation of Santanhu Basin

s TR mA/ SFHIERE, BEERE, &R/ Wi/ BHFRE/
H km? m (g/cm3)  (m3/t) 1085m3 (108m3/km?)
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Table 6 Resource evaluation of tar-rich coal in Badaowan

Formation of Santanhu Basin
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