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Fig. 1 Sedimentary facies of Taiyuan Period in Ordos Basin and stratigraphic column of Taiyuan Formation in Hengshan area
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Fig.2  Spatial distribution of limestone of Taiyuan Formation in Hengshan area, Ordos Basin
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Fig.4  Core and microscopic photos of the limestone reservoir of Taiyuan Formation in Hengshan gas field, Ordos Basin
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Fig.5 Reservoir space microscopic characteristics of the limestone of Taiyuan Formation in Hengshan gas field, Ordos Basin
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Fig. 6  Porosity and permeability histograms of the limestone of Taiyuan Formation in Hengshan gas field, Ordos Basin



262

ERPNEYY/ESE Y s RIAT E SIS SN
B, A7 AEFL B R 57 S AN DR FEAY [ e 39 e
BE I LA 18], K B/ NLAT ATy 580 A
30 HURE fry (9 TR -5 00 2k I A ] A 3
SERATX L, A R LB H 1.65% 12 &
2.73%, RN AL B ARAR m W o B VRS
R FE B2 AL R T R R, BB R S 1L
B2 52 BA A Y IE MGG AR o
34 BRIZNCHIHE

MRIGFIED™ ) DO WA A BRI A5
SRLRA T AR ORI B U H 42
JCA R« TR JE R A5 10 M O [R] 2L T ok A o
[ A 3] 1 A A A SRR 285 e A

BRI LS

(@) Peah UA . VEAtE  LRIRIREEMIR R -

J253£3 046.67 m. 0T, (-)

4 e

) TABRS K . U AREs ide
YT2HH:3 024.30 m, 4 0HER, ()

—iERR

(b) Vb bt . MRS, YT2HH: () A IBURAR B o AR

30233 m. ARG

,-Aﬁ%§§f
AN

(e) MeEM KA. BRRE AT, B &R e &
Ho 264306399 m, HOUHH, (-

AN A HL T 2024 4F 45 29 5 453 1)

341 BERRESER

VR IS 45 4 FHAS B R L DU B IS )5, 78 AR i
B K A T Sr BV R AR RCAVERT, B BRI N
R M A U 2 T T R () A FL B K AR 2 DO TE A
(BREETERD™ o FEWF 98 X 547 2 8450 . H— 4
PR EhAL o B Wl R BN AR B T G 1 U S AL A, B
J 5 Z A U i Ak T S0EE A 2 B KA T RRAE
B AT LA AR R L PR UE AL AR T e Ak
(E 7a) o AEH T B0 U i £k TR B 1R 16 it
ErgE, K2 4R MamiRss nE, 128
R A AORL P B A i Ok 22 (8] e 2 R
B2, P e 45 ) — P e JURE ] D B8R i i
g5 (Fse R4, ) (B 7h ), — A K R R A S B
T BE AT 2 AR AT AR

¥ A
L |

s b

fbo Q324323142 m. £H0HER, ()

(6) Vdb K. A hihiiR o 7o
Y47H: 271890 m. AU, ()

| Ec — |

E7 SREEEMELSEKXRARENREE BB

Fig.7  Microscopic photos showing diagenesis of the limestone of Taiyuan Formation in Hengshan gas field, Ordos Basin
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Fig. 8 Macro and micro photos showing karstification of the limestone of Taiyuan Formation in Hengshan gas field, Ordos Basin
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Fig.9 Plans of sedimentary facies and thickness distribution of gas bearing layer of Taiyuan Formation in Hengshan gas field, Ordos Basin
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Fig. 13 Favorable reservoir development model of the limestone of Taiyuan Formation in Hengshan gas field, Ordos Basin
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Genesis and distribution patterns of limestone reservoirs of the Lower
Permian Taiyuan Formation in Hengshan gas field, Ordos Basin

LI Cheng'?, ZHANG Daofeng'?, ZHENG Xiaopeng'?, LIU Yan'?,
HU WeiWei'?, WEI Jinyang'?, SHI Linhui'?
1. Research Institute of Exploration and Development, PetroChina Changqing Oilfield Company;
2. National Engineering Laboratory for Exploration and Development of Low Permeability Oil & Gas Field
Abstract: In 2021, high production gas flow was obtained in tight limestone of Lower Permian Taiyuan Formation in
Well A, a risk exploration well. Through integrated exploration and development, Hengshan gas field, the first limestone
gas field in Ordos Basin, was discovered with a submitted reserve of over 200 billion cubic meters. It is a replacement
field of reality for increasing reserves and production in the Changqing Oilfield. Based on data of cores, casting thin
sections, scanning electron microscopy, physical properties, logging, and gas testing, comprehensive research on reservoir
characteristics such as sedimentary facies, petrology, reservoir space and diagenesis is conducted to analyze the formation
mechanism and the distribution pattern of favorable reservoirs. The results show that: (1) The lithology of limestone
reservoir is mainly composed of bioclastic very finely crystalline limestone, algal bound limestone and bioclastic micritic
limestone. The storage space is mainly composed of dissolution pores, residual organism cavities, intergranular pores and
microcracks. Dissolution pores, nano—submicron scale intergranular micropores and fractures form a three—dimensional
network storage space, which is the key to form a tight limestone gas reservoir in the Taiyuan Formation. (2) The
limestone reservoir is mainly formed in the intermittent exposure of bioclastic shoals under the influence of karst during
the quasi contemporaneous period. The bioclastic shoal are the material basis for reservoir formation, determining the type
and planar distribution of reservoir space. Quasi syngenetic karstification is conducive to the formation of dissolution
pores and can effectively improve the reservoir storage performance. Cracks play a crucial role in improving the
permeability of tight limestone reservoirs. (3) Controlled by sea level cycles and paleogeomorphology, the favorable
limestone reservoirs of Taiyuan Formation are vertically developed in Xiedao Member, and horizontally developed with a
pattern of "around depression and along highland", especially with larger reservoir thickness at the slope due to lateral
stacking under the background of regression. This study will help to promote a further understanding of biogenic
limestone of Taiyuan Formation in North China, and have important implications for the exploration and development of
ancient carbonate rock in China.
Key words: bioclastic limestone; reservoir characteristics; diagenesis; Taiyuan Formation; Permian; Hengshan gas field;
Ordos Basin
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