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Characteristics and origin of over-dissolution residual fault-karst reservoirs in the
northern Tahe oilfield, Tarim Basin
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Abstract: This study aims to investigate the characteristics of the Early Hercynian paleokarst caves in the extensively
eroded area of the northern Tahe oilfield in the Tarim Basin. Using methods such as paleogeomorphic reconstruction,
karst water system analysis, logging-core observation-based cave identification, and seismic attribute characterization,
we identify the cave types and styles in well block YQS5, characterize fracture-cave structures in this area, and explore
the origin of the caves. The results show that the well block YQS5, located in the region with flat and gentle terrain to
the north of Nos. Il and I paleokarst platforms of the Tahe oilfield, generally exhibits residual landforms after
modification by multi-phase superimposed karstification. Karst peak-depression, karst hill-depression, and karst hill-
plain zones of low relief are primarily observed in the well block, with peak cluster-ridge/valley zones extending in the
NE direction in the south. Different from the main body and slope area of the Tahe oilfield, the well block YQS5
displays a flow direction of the underground and surface water systems inconsistent with the geomorphic trend.
Furthermore, the disrupted karst water system therein by tectonism, leads to an incomplete karst water cycle of
recharge, runoff, and discharge. Caves of underground river type and over-dissolution residual fault-karst reservoirs
are primarily found in the well block. The caves of underground river type are characterized by significant filling,
which compromises the effectiveness of reservoir spaces, thus adversely affecting oil and gas exploitation. In contrast,

for the over-dissolution residual fault-karst reservoirs, the vertical erosion along strike-slip faults, resulting from a
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decline in regional erosion base level due to the tectonic uplift of the karst platforms, is beneficial to the continuous
development and preservation of these reservoirs, thus contributing to effective oil and gas exploitation. Overall, the
dominant factors for the over-dissolution residual fault-karst reservoirs encompass the development of strike-slip faults,
the denudation intensity of strata, and negative landforms. Consistent with the paleokarst platforms observed in the
Tahe oilfield, karst in the well block YQS5 also experienced three evolutionary stages: the deeply incised meandering
river stage, the karstification-induced modification stage, and the infiltrated fault-karst stage. During these stages,
caves of underground river type underwent continuous transformation and destruction, while the fault-karst reservoirs
experienced ongoing construction.

Key words: over-dissolution residual fault-karst reservoir, underground river, strike-slip fault, karst water system,

paleogeomorphology, well block YQS5, northern Tahe oilfield, Tarim Basin
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Fig. 1

The tectonic position map, geological section, and regional stratigraphic profile of the Tahe oilfield ’s northern peripheral area
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Fig.2 The Early Hercynian paleogeomorphology in the well block YQS5 at the periphery of the Tahe oilfield

WG HLZE DT T B SR FU R A O o R TR
T R A TR ) I e 7 0 s B T 3 B R o IR DI
T 7 B ) TR A TR TS 1V I8 WA 57 B v 2%
IKF] 150 ~ 200 m'™' . ¢ HE Ay S0 Ea 4, X e 25 A
AR P S G B TS5 5 & it i 7
(AD8 J-Ak ) B YQ3 -0 AZE A i B 1 B A 0 R 1) it
W00 3 B ™ B TAA B R T R SR 5 2
ERVET . AN 76 YQS H X FULHS 5247 & b A8k
TRE T /NBER VIR TR I AR TS5 &
A IR EEATH R AT e X AT B T —/ M
IR RN TEYQS H X 1 S AR A Hb L
YOQX1 J: Ry 7, Lhsa i iy 5 Vs it 35 At 7K R DR AEAH
XS I AR T AR S W B 22 Bkl . e R
6, YQ3 HAb & B R 52 HE I NE S [0] W A 2B VA 43 1l

S0, UAE DI Ml 22 8] ) 1 22 1K 1) 180 m, i I ¥ b 22 1)
MBI ZR I I A AT B N 1R S0 5 i X, 1 e s
DR FIESEA TR SRR 2 IRSL A AL A
F183 8 630 FEZ 32 e R 78 7T 5 T 8l DX ot 2 i M 5
SRR R AN I A R 7 D, AT R AR BN
BRI AL RHE

2.2 HEBRKERS

AR 0 B M 2 GORE SR OB, 85107 3 X %
LR N N V= 2 S - AR B BT T T a5 d
AL AR I ST B TR R AR B 1 A R O
TR SET AR T K R B2 MR 25l
o FEE o 3 2 3 7K 2R U ) A A T AR BT S T
AT ORI T 07 45 R S 20 U M ]




52 1]

FRACHE, 45 . B HUR G BRI i v gk B L W AR T R S L PR 371

ATK VR K T, N7 M e - M R KA AR T B
AIHE ) 235 18] FC G 2R, 1 T AA 2 Hh AT 48— M e A
R K R AR RS,

YQS5 X 7 7K R e AR A IR DIl K &AL
A7 SEVTW A X A A T K R R B R, I i
He o 7K R BRI , HEA K AR AR
FHE PG ARG ATEE (1 3) . HARKRGH
(USEER/ I

1) MR AL T K R I3 7 1) 5l b gk R
— 3, FERHER , TR HH I e A 1 B KT VIR BE B A
DX 3l A1 %) R T SR o, A 40 Ml 3R A M T 7K R S AR
ROR Y 2 G 28548, A 1) g AR D) K & o 3000
Hest o SR, AR T 3 R, 115 A B H A RS
Y Q3 Ak iy b 35 i T AR e R b 55 4% ) 2K R U 1] 1)
— MR, YQ3 FAb g A ZE I 1% 4 1l 43 7K 08 DAL
(b oK R AEIC T X P Y 7 1) S AR AH B P )
FCJE R AE T IR YT I 7K 2R G208 1 ) [ T YQ3 I
Ab (R ) s A T, ) 3 I TP I R P 0 A 283 el 50 %o L 3

Il 5 e it

d ADI16 4

~] o [ )

ﬁﬁ?&ﬂ: AL EAIE M= FE T HRIKFR

—] A [ [« ]

Hu R RIS e WAL MR A
][] [-]
BN ORFBAN # F8HRC

I3 BT FE AN Y QS H IX = T g et v 1 oty

HIKRYGE

Fig.3 The Early Hercynian paleokarst water system of the
Middle-Lower Ordovician in the well block YQS5 at the periphery of
the Tahe oilfield
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Fig. 4 Maps showing the log responses and planar distribution of the Middle-Lower Ordovician paleokarst caves in the well block YQS5 at
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Fig. 5 Seismic response characteristics of caves of underground river type and fault-karst reservoirs in the well block YQ5 at the periphery
of the Tahe oilfield
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Fig. 6 Core photos showing sediment fill and fractures in the Middle-Lower Ordovician paleokarst caves in well YQ3 at the periphery
of the Tahe oilfield
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Fig. 8 Core photos showing the Middle-Lower Ordovician fault-karst reservoirs in well YQ5-3C at the periphery of the Tahe oilfield
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