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Abstract ; Jianbei slope is one of the key areas for natural gas exploration in the eastern segment of the Altun Piedmont
Qaidam Basin,but the analysis of developing characteristics and gas accumulation conditions of the basement reservoirs in
this area is still rarely seen. Based on observation of cores and thin sections, combined with major element analysis, XRD,
SEM , MIP ( mercury intrusion porosimetry ) and log-seismic data analysis, we analyzed the developing characteristics of
basement reservoirs and the favorable conditions for natural gas accumulation in Jianbei slope, Qaidam Basin. The results
show that the basement reservoirs in the study area are dominated by granodiorite, granite and schist. The reservoirs of
weathering crust type are developed there, with the semi-weathering crust reservoirs being the best in porosity and per-
meability. The reservoir space is mainly matrix micropores, dissolved pores and cracks,with a reservoir porosity ranging
between 2.23% and 3.77% and an average permeability of 0. 06mD. So the reservoirs are mainly Type Il reservoirs of
medium permeability. The distribution area of the basement reservoirs is adjacent to the Jurassic hydrocarbon kitchen to
the west of Pingdong area. The natural gas generated in the kitchen migrated along the well-developed deep-rooted large
faults and unconformities at the bottom of basement;then got effectively sealed by the gypsiferous mudstones deposited
under the Paleogene saline lacustrine environment on the basement top ;and ultimately got accumulated in the faulted an-
ticline trap formed during the Late Pleistocene,resulting in the formation of weathering crust gas reservoir on the base-

ment top. In all,the research results are of instructional significance to further exploration of basement gas reservoirs in
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Fig. 1  The structural unit division in Chaixi uplift, and the location of the study area(modified after reference[ 227 )
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Fig.3 Petrological characteristics of the basement in Jianbei slope,Qaidam Basin
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Jianbei slope,Qaidam Basin

u_.‘\\ ml\ =} [
e Al Al K% il

S B2 (R 25 A LpaRE/ (’51&35/ L A2/ %%
% (107 ym®) pm
e ETURCL N 3, B AL
7*% ~
I Hrs Bk 2 >4 >1 3-~5 >10
M2k sl T, mmhsgkz 2~4 0.03~1 1~3  5~10
. KREBEME s, D
2% ’ 2 . 1
e L AL < <0.03 < <5

2.4 HEEIEM

BIARS T 254802 B (PN I 58 2 DAl )= FL IR
FAOE T CE DAL WM S T g 2R B S Ak g =
) Jy [ A 2 AR A A S A
)R B B LAl |, 255 WF 5 X 6 2 1 O AL
BLEE B A ALMREE A S e BT &, AT AR A R Ak
HREER Y =2 (3R 2) .

32 WACTHRIEAE FISE M , SR AL AR AT ™ Tolk <
RN E Tk Y S Vo= N R N S LR TN T €
B, 0 b A e i A R A S A AT AL , i AL
LA IR 15 %, JE A AL AR R 5 U A T 2 A A
SN LB AR BTk R e A AR A5 ], BB B
[ RILAAR =D A DALBRE R T 4%, BB R AT
1.0 x 107" wm® LMWL, T 252 LAV L Ry
LB T 2% ~4% , RAB S HILR, BAH
DR IAE R DB BRI, WA AR
JZo MEAEIZ AR K 1 BB L A AL, £ 250U
TR SE N BRAE DN T, ALB R ALK, oK%
LA NT T wm, AN H A RAFR RS R GE S 5%
o BEFEER R, RALRI I A 82 2 0 12 rp 2
filf)J= , 2T WL T 7, (U #2352 A= B
KEBA R FRE TR 2RI A2, DL
e 7 55 04 2R 22 6=

3 RIRRAT F M o A5

3.1 RAREEZH

VTR SR B IR 25 SRR B, R 28 A T A B A
ARG 0RO BRI IX A 1 I R, (H A
TTE2.5% ~2.7% Y AL B E , B R it

O e, R%E, F U A PURGINRT RS OB B SR AT 00T [ R . Hf - 75 Tk P R0 T R ik g B ( R %) ,2018 11 - 87.



312 A5 KR A iR

Fal %

(o] [2J
T R

K9 Sk ARAMARAL - RIFHIX RS RIGIR A
Fig.9 Isopach map of the Jurassic source rocks in

Jianbei-Dongping areas, Qaidam Basin

& IR FEIE . 87 C, {HAE - 20. 6% /e 47, TR
AL R AR T 2 B IR, ORI TR P &R
- I B P, ARIEEFA LLPGORS 28 )2 ) JR A1 i
(1E19) , A BEARAL AT 1L Wy A 3 ol A AR 38 1 3

AR IR , A RAERE AR IR BB R AR T 260
3.2 R¥FHMEHS

AW R R Ty St 1'% AINEE S
o KAbTE3Z b Hu SR R ), SF- 11 JE B 4 A A3, 3l ) b
H RUEEIbR B8 A B (AR TR] L 1T 43k 382 A KR 2 LA
WALJZ , Horp g2 L2 A RS R R B AR e
) 7 A SR, 3962 B9 AC AT CNL il 2% ) IR (B
#75 GR \LLD [i£845 Kk, AC .DEN GR FlefL L% i 28 78
FHEZ R KGR Z MAEAE I B 248 S B (181 10)
WAL Z v ) AC (CNL i g0 IRk ER , Bk
WREE /1N, FHT 28 Jmy 750 5 A 1 A 252 [32) g bR A A IR, DEN  GR
1 SP B I, MARIR AR, 2 KU 2 2B 1)
GR ML =, i A AR T 5 b 28 h
RHEAL o TERRALZNE, GR B3R i 28 326 (1 1 A
1k, DEN S HEZEAR | 3B A I O ARFAE

F D LB A AT U 45 S R i R R
RAFIZ B TR KL T2 KA 2 (B 1) R85
1 7 4 637 ~4 647 m ({22 KAk Z H B 20 6 24K
R T TS Bos, Bk KA 2 T4 S 3 R
thFetig )2 A R B

AC/ps-m') GR/API
400 150 [0 200 HLLS/(2-m) R
_0_2_ _____ E 90_0 ‘ft i‘l?l‘lr-‘ F-RH' MH‘ E!Q:H
# | DEN/g-em™ %
g-em™) SP/mV
E Ak il
et 18 32400 700| g i
47502m
CNL/%
05 0,
4750 - 3 i i
L o e 241019, 475076 m
3 A B0 SRR IE A Sk
3 KA AR
4760 -
44
i<y
i/
r' ~
\'J
4770 - %
o
K}
]
“r
i
5
4780 8
’c
v
[
N
£
amol % - 6T
i Jdb1013F, 475365m
e 4753.8m RGBS

P10 Ak 7o 2t bl T ) 43

Fig. 10 A diagram showing the profile hierarchy of the weathering crust



52 4] - YA\VIE

SRR AR TE A RIS L A R AR B AR U & A F 313

Hon PR E, L RIABEAT A SHIE, N
ARACRBIE il R X B S5 2 o [, 22 i
2RI PR RN | s THURR XL A 7 4% S i FL B
AT R, R /A=, A REA TR A0 ~
20 mo I DR URA DN R W AR AE s (1 12), 4
FUAFRREEAE 140 m 7oAy, 4R | H a2 R
15 219 m, AR RAGE S T RAFRE PR

3.3 MHIRASESER

WA R 5 2 i U Y 2 B AR, SR P ML X
TEE LB BRI 32 ] IR 4 Wi 2807 1B VR T, S 3
b Py B A K 2L T L AR T R
Rl JRAEARHE 32 3] SW - NE [a] AT, Rt 2R
P AIARAL IR =T 4 6 30, 7 5 S 3 A o 01 B T S e
B, F W R AR SE TS B, O A R SR P

FLBRE/ %
2 4 [

0.1

B AL FE TR/ m

o RIS

Fe1-14F
e Jk101
1000 b Jedb1-34F

L1 R il S22 AL RE B XA e TOURR 25 56 2%
Fig. 11  Relationship between the porosity and the distance to

the weathering crust top in basement reservoirs

i

L ]
1.2 (e o P
] o &R
[ ]
= e #% e ® b
&S 08 .
2 ot °
S 06 -_‘;M"i
= = [ ] - i ¥
04 o 053@-'- sS 'w
024+ ’
0 I I I 1 L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

SGR/API

K12 e U R
Fig. 12 The chart for gypsiferous mudstone identification

TARTULL ARACH T AT I, A 280 8 B 2R DL A
MR, RS BRI B3R AL T 2%, JRAE Rl
WA s SR X

XA SRS AR Z AR T R bl P
BT IXAE R IE ), B, BV R R X s KA
SRS LB SRR, TR 2 F A KA
LB LR A A 0, 220 2 AL R Ak g 1 1
P T REE R B T, O T AR A ) LR Y K
B, s MRS T &M,

3.4 AHEHEE

SALRB B AR B A i IR AY R I T 5, TR T
Dhy 30 T2 A ) £ A TR DR SR AR A, R kP AR
(EERRISTRA R L™ > TR R 28 D T 22 300 2
FRAEG Bl Z AR T I B ARALWT = 13, B R
Tl S RACPIHER G o 85— 2 M 72 e B TR L B DAS
AR TS, I TUU LA 3 TR J2 0 32 AR T 1L RIAR 1 T 2= 11 4
I B B R, M R 2 A — 2 Y 4R
T2 2T = 42 I E e BE A TR G . by
1 oA 2B IR 2 5 i B 2R V4 1) 9 R B 4
g bR YELS  RIEE RIS e R, AR AL R
MIRIR U SRR T P AT ARAL P Hy i Ay
KEAW R W Wb TR N BB A T RS
WALTERBIZ , WALTE )2 (8 WAL TR TR R i X R
SR R, ARG ) R ST (A ) B
PR A b A A 2 A b A o o R R ) R JBORAL
AL, )2 R By s 2 8 DEN (GR L iR 3 K
I H i LR, 20545 MU AR BORMIRAT , b/ ik X e K
IR TIAE A R ] P SR A 1

4 AR

IRAC RIS IR RORORSZ PR %P 2R A A (M A5 e
TS R T 308 P AR A A5 TR DR IR S84 T, % 40 A A T B 1Y
e T WM I AR T B B o 22U A 3 15 2l A
AT Z LRI A 4 i e KA 52 6 = Y
AL A AL A S A R S IR T . ik
WIHIE A R N R P A BB R A
A T AT R R AR E B IETEIA e X
FEA AU Ay R T AU e B, KRR
AR AE T SRR T 2 T A AA) 3 s L, 6 2 KA 7e
JZ A A BRR, 52 AR A P42 o PO S, DR A 3 B
SRR TR AR SR M B , DR i DX e U it s
Z A (B 13) .



M B

841 %

314 Val( I ISIPN
RIF3 dHE2 RIF
3250
3600 +
3950 +
if‘a-l_‘»{]f]_
;‘E
4650 +
5000
5350
5 700
= ~N B 2 O I
25 WilE SRS ARKE R ARRES
=] B [ 1 O e
WGEB TN ARA  QN, E, E, . ]
B 13 SR AR A b o b Ak L a A R B A =X

Fig. 13 The gas accumulation model of the basement

reservoirs in Jianbei slope,Qaidam Basin

1) SEIRORGE AR AL AR 0 = Ve 2 2 4
B DR AR IR, T LTI B SR R i
WAL TR IR, Ferp = WAL R LB R R, DL I e 2
fiff )2 o AR s a] D B T AL I i F LRI 24 | S o
AL P AL R X R R s 7 ) BRI R

2) RACRB IR IR LLPY AR 2 R AR e MTRE , B
28 IR ] JAUAR B 0 22 30 U 4 s a8 B, e IR
RIS, A RGEE T WAL Z FAE SR MB35 T
T 2RI, T Ve A RS T R )R TS, B
& R Bk R RO

3) RIRTAAIEMEI WM R & L A5,
T ZAE SR 5 0T B A W 7 L DA P R B, TP
T THUR A A 58 B R, 2 XA it a1 4
W,

2 £ x #

(1] S, 043, skGaR, 4. IR A OB R R (1] RAR
Tlk,2006,26(1) .8 —11.
Ma Long, Liu Quanxin, Zhang Jinglian, et al. Discussion on explora-
tion prospects of basement rock reservoirs[ J]. Natural Gas Industry,
2006,26(1) .8 —11.

[2] Amorus K J J,Landes K. Petroleumresources in basement rocks[ J].
AAPG Bulletin, 1960,44(10) ;1682 —1691.

[3] Smith J E. Basementreservoir of La Paz-Mara Oil Fields, Western
Venezuela; Geological Notes [ J ]. AAPG Bulletin, 1956,40 (2) .

[4]

(5]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

380 —385.

Arechev E G,Dong T L,San N T,et al. Reservoirs in fractured base-
ment on the continental shelf of southern Vietnam[ J]. Journal of Pe-
troleum Geology,2010,15(4) :451 —464.
FEZ3T , RS0 AR LT, 55 R HE T80 R R 230t Tl St SRR AE
FIBCH I ] . Al 5 KA H BT, 2008 ,29(04) 485 -490.
Tian Naxin, Chen Wenxue, Huo Hong, et al. Petroleum geological
characteristics and favorable hydrocarbon accumulation zone predic-
tion in the Silt Basin, Libya[ J]. Oil & Gas Geology,2008,29 (04 ) .
485 —490.

Walters R F. Oilproduction from Precambrian basement rocks in Cen-
tral Kansas: Abstract[ J]. AAPG Bulletin, 1950,34(2) :300 - 312.
Sl PRS0 BG4 T D A G L il A R R R
TR L RAE () ] TR ,2015,33(10) 11832 - 1837.

Jing Shihong, Li Lianwen, Jing Xiaofeng, et al. Fracture characteris-
tics of the Silurian metamorphic reservoirs in the Ya’ erxia Oilfield,
Jiuxi Basin[ J]. Henan Sciences,2015,33(10) .1832 - 1837.
RAAZR, WIEA 3002, A AP B 2R 5 0 LU 25 d B =
fEJZFRHELT] . AihaE4e,2011,32(01) .77 - 82.

Song Borong, Hu Yingjie, Bian Shaozhi, et al. Characteristics of oil
and gas reservoirs of crystalline basement rock in Xinglongtai buried
hill, Liaohe depression[ J]. Acta Petrolei Sinica,2011,32(01) ;77 -
82.

it 04 B, AP AR S TR i R R AR i FH A SRR R L
TR T]. B2 PR 5 TR ,2011,11(14) 3178 - 3181.
Shi Shangming, Fu Hongjun, Fan Zili. Accumulation rules of Budate
buried hill reservoir in Sudelt Oilfield, Hailaer Basin[J]. Science
Technology and Engineering,2011,11(14) :3178 -3181.

M4k, 2281, W, 55 et SR )2 RIR BB A10 BoA R #5
J L] A7 S R, 2019,40(5) 11095 - 1105.

Tian Jixian, Li Jian,Zeng Xu, et al. Accumulation conditions and fa-
vorable plays for deep gas exploration at the northern margin of Qaid-
am Basin[ J]. Oil & Gas Geology,2019,40(5) :1095 - 1105.

B RS AY. AR OB A BRI [T ] Re b
J,2011,18(01) ;7 — 11.

Yang Fei, Xu Shouyu. Global basement rock reservoir distribution and
accumulation Rules [ J]. Special Oil & Gas Reservoirs, 2011, 18
(01):7 -11.

SRR WY TR PG A0 1T 9 A RS T B HL A A MU LT ] A
5RKARS T ,1982,3(02) 1149 - 157.

Wu Zhenlin. Brief discussion on the types and distributionof Oil and
Gas Reservoirs in the West of Liaohe Depression[ J]. Oil & Gas
Geology,1982,3(02) :149 - 157.

TLZRIE, W20 T E A RIS L) ). A R
SR HIR,1985,6(01) :113 - 116.

Fan Taiyong, Xie Gongjian. Exploration status and prospects of base-
ment rock reservoirs in China[ J]. Oil & Gas Geology,1985,6(01) :
113 - 116.

TRARAS , IR, 2 MG 000 2 4t v L PR e a9 0
5% (1], Ao aER ,2014,19(08) :35 - 39.

Zhang Jiwel, Tian Haichuan, Lu Pengjie. Research progress and en-
lightenment of the inner reservoir of buried hills in Bohai Bay Basin

[J]. Sino-Global Energy,2014,19(08) :35 -39.



52 4]

PR/ A SRR B A R R S 2 R SR IR R 2% 1 315

[15]

[16]

[17]

[18]

[19]

[21]

[22]

[24]

Wi, 1G4, SCAS, 45 SR e gt R AR /)2
SURRAE R & S [T ). AT 5250 M 57, 2019,41 (2) : 215 ~
221.

Chen Lei, Tian Jingchun, Wen Huaijun, et al. Jurassic coal bed meth-
ane characteristics and gas-bearing property evaluation in Iqe
Coalfield , northern Qaidam Basin[ J]. Petroleum Geology & Experi-
ment,2019,41(2) ;215 -221.

INEE H AR A SRR AR A T SRR AE 5 A A
KAHFWFSEL T R 8, 2018,25(6) :49 - 54.

Sun Xiujian, Yang Wei, Bai Yadong, et al. Bedrock Reservoir Charac-
terization and Favorable Zonesin Qaidam Basin [ J]. Special Oil &
Gas Reservoirs,2018,25(6) :49 —54.

AR, TSR BH . S0 R 4 3 DR A0 A 3 1 A 3 R A i U
ek [J]. A BT 5 T8 ,2017,31(3) :5 -9.

Zhao Dong, Zhang Jiyang. Tectonic characteristics of Yingxiongling
structural belt in Qaidam basin and research progress of hydrocarbon
accumulation[ J ] . Petroleum Geology & Engineering,2017,31(3) .5
-9.

TR T SR AR PG A= i e AR T AL R E
[D]. B P52 . PiIb K, 2016.

Zhang Jingning. Tectonic evolution and hydrocarbon accumulation
characteristics of the reservoir-rock-bearing strata in the western Qai-
dam Basin[ D]. Shanxi Xian:Northwest University,2016.

LA, SEIRAR S TR G L AR BB AR AE S s k[ D . 1Y
NI AR VU R A1 K%, 2015,

Wang Guanghua. Fault characteristics and evolution of the eastern
segment of the Altun Mountains in the Qaidam Basin[ D ]. Sichuan
Chengdu ;: Southwest Petroleum University,2015.

FEARTE, Wb b, B AL, 45 SRR AR B 3 X L5 SRR AR
LA [T ] AT S TR, 2017,31(2) :6 - 8.

Kou Fude, Chen Yuanyuan,Zhao Guozhong, et al. Characteristics and
pattern construction of bedrock gas reservoir in Dongping area of Qai-
dam basin[ J]. Petroleum Geology & Engineering,2017,31(2) :6 —
8.

Howard J H, Nolen-Hoeksema R C. Description of natural fracture
systems for quantitative use in petroleum geology[ J]. AAPG Bulle-
tin,1990,74(2) :151 - 162.

TAA SRR BEIRAE 55 S04 B B LA 3 TR JCTE A B Xl
SR PER [ T]. WrBm < ,2017,24(06) 740 —744.

Yu Dongdong, Zhang Yongsheng, Hou Xianhua, et al. Formation and
evolution of the southwestern wing of Chaixi and its control over hy-
drocarbon accumulation[ J]. Fault-Block Oil and Gas Field 2017 ,24
(06) :740 - 744.

BN A SC, VR, AR IR G R s T B Ll AR AR AR R
PEERAE B 38 L) ] BT R, 2015,33(02) <167 - 176.
Tan Xiaofeng, Yang Wen,Xu Hua, et al. Geochemical characteristics
and tectonic significance of the Early Paleozoic intrusive rocks in the
western segment of the Altun tectonic belt [ J]. Xinjiang Geology,
2015,33(02) :167 - 176.

SR, T, R 19, GF. AL B R A R )R R R

[25]

[26]

[27]

[28]

[30]

[31]

[32]

LB R B RS SCLY ] Bk Bl o 5 3R BT 22 41, 2015, 37 (04)
54 -62.

Wu Lirong, Huang Chenggang, Yuan Jianying, et al. Discovery and
significance of matrix pores in reservoirs of high-efficiency basement
rock gas reservoirs in the Xianhua Lake Basin[ J]. Journal of Earch
Sciences and Environment,2015,37(04) :54 —62.

AT 401 56 3 K 4 3 58 74 b IX B ES B A E 2l 5 il R LT oY
[D]. PUJI ne#B - VU RE A1 K%, 2004,

Chen Xinlin. Himalayan movement and hydrocarbon accumulation in
the Chaishi area of the Qaidam Basin[ D ]. Sichuan Chengdu: South-
west Petroleum University ,2004.

ARARE, B LR, 55 BAL AR A e 2R KRB s XA i
S50 5 12 A SOBGBOHL R [T . v B2 s ER B4, 2011, 41
(11):1613 —1626.

Zou Caineng,Hou Lianhua, Tao Shizhen, et al. Weathering structure
and hydrocarbon accumulation mechanism of large-scale volcanic
rocks in the Carboniferous in northern Xinjiang[ J]. Scientia sinica
terrae,2011,41(11) ;1613 —1626.

RURRE, F 0, XKL, 5. SEK AR F3 9 301 — R T L 3 DX A 3
FRAIE B A TGS [ AT RE [ T]. 35 MRS 24 (BRI 2000,
39(05) :796 - 802.

Liu Zhihong, Wang Peng, Liu Yongjiang, et al. Structural characteris-
tics and deformation time of the South Wingshan-Jiandingshan area in
the Qaidam Basin[ J]. Journal of Jilin University ( Earth Science Edi-
tion) ,2009,39(05) :796 - 802.

TR, HEW, £5, 5. SRR GGG a0 307 b ke
SR G W R AIE L[ T] . 524, 2013,29(08) ;2876 -2882.

Mao Liguang, Xiao Ancheng, Wangliang, et al. Late Eocene paleo-up-
liftand formation of the Altun fault in the northwestern margin of the
Qaidam Basin[ J]. Acta Petrologica Sinica,2013,29 (08 ) :2876 —
2882.

Zeqing G, Yinsheng M, Weihong L, et al. Main factors controlling the
formation of basement hydrocarbon reservoirs in theQaidam Basin,
western China[ J]. Journal of Petroleum Science and Engineering,
2017,149(3) .244 -255.

Topal T. Quantification of weathering depths in slightly weathered
tuffs[ J]. Environmental Geology,2002,42(6) :632 —641.

SRAAZE YN, 102, 45 AT A 4R & T8 L 25 A R E T R
SEIZRAELT ] AihAEH,2011,32(01) .77 - 82.

Song Borong, Hu Yingjie, Bian Shaozhi, et al. Characteristics of oil
and gas reservoirs of crystalline basement rock in Xinglongtai buried
hill, Liaohe depression[ J]. Acta Petrolei Sinica,2011,32(01) .77 -
82.

JEAR I, FLIE, A, S5 AN A0 R G T O LR 2 P I
JEREFIE LT ] . A2ih2EH,2016,37(05) :631 - 643.

Tang Huafeng, Kong Tan, Liu Xiang, et al. Characteristics and forma-
tion mechanisms of high quality reservoir of volcaniclastic sedimentary
rocks of Early Cretaceous in Songliao Basin[ J ]. Acta Petrolei Sinica,

2016,37(05) :631 —643.

(%%t





