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Fig.2 The lithology statistics of the Ordovician based on )
cores and thin sections in Yingmaili-Halahatang area
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Fig.3 The macroscopical reservoir space characters of Ordovician in the Yingmaili-Halahatang area
a 203 6131.4~6139m O, ,y Tm 0.57m b, 9 6990 ~6997 m O, ,y
Im Ce. 206 46/25 0,y ‘d. 13 6859-6862m 0,_,y

e. 9 6 685 ~6 688 m O,y

i

1 5374.4m 0,y e 23 148/68 O,y

;he 601 6 667.2~6670.4 m O,y

a. Yingmai 203 6 131.4~6 139 m O, ,y cavity developed unfilled completely 7 m blowing off 0.57 m calcite gained; b. Ha 9 6 990 ~
6997 m O, ,y dark high conductivity patches 1m blowing off cavity developed; c. Yingmai 206 4-6/25 0,y sparite calcarenite lime—
stone dissolved vuggies developed; d. Ha 13 6859 ~6 862 m O, _,y dark high conductivity spots dissolved vuggies along the layer some
were halffilled vuggy reservoir; e. Ha 9 6 685 ~6 688 m 0,y dark high conductivity spots dissolved vuggies developed vuggy reservoir;
f. Yingmai 1 5374.4 m O,y sparite bioclastic-calcarenite limestone dissolved fractures with high angle the fracture wall filled with mud
and calcite filled in the center; g. Yingmai 23 1-48/68 O,y sparite calcarenite limestone high angle fracture filled with calcite dissolved

vuggies developed along the fracture oil trace; h. Ha 601 6 667.2 ~6 670.4 m O,y {fractures with high angle dark high conductivity sinu—
soid
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Fig.4 The microcosmic reservoir space characters of Ordovician in the Yingmaili-Halahatang area
a. — i b. 13 6649.28 m O,y N
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a. Microcosmic reservoir space statistics of Ordovician in the Yingmaili-Halahatang area; b. Hade 13 6 649.28 m O,y sparite calcarenite-e—
chinoderm limestone with intra-granular dissolved pores and moldic pores casting thin section single polar; c. Ha9 6624.1 m O,y cal-
carenite with intra-granular dissolved pores casting thin section single polar; d. Yingmai 102 5421.04m O,y echinoderm limestone with
intra-granular dissolved pores and some unfilled pressolution fracture casting thin section single polar; e. Yingmai 2 6 051.50 m O, _,y

sparite bioclastic calcarenite-calcirudite fracture filled with calcite dissolved pores in the fracture and rudimental intercrystalline pores casting

thin section single polar; f. Yingmai 102 5427.19 m O,y unfilled fracture casting thin section single polar
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Fig.5 Porosity and permeability statistics of the Ordovician reservoir based on well logging in Halahatang area
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Fig.7 The reservoir space characters of Ordovician based on well logging in the Yingmaili-Halahatang area
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Table 1 Origin of five kinds of karst reservoir porosity in the Yingmaili-Halahatang area Tarim Basin
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Karst reservoir correlation of Ordovician in the Halahatang area
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Characteristics and Genesis of Ordovician Carbonate Karst Reservoir

in Yingmaili-Halahatang Area Tarim Basin
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3. Key Laboratory of Carbonate Reservoir PetroChina Hangzhou 310023)

The carbonate karst reservoir in Yingmaili-Halahatang area which gained breakthrough recently in Tarim

Basin was controlled by lithology karstification and tectonic evolution. So it is very important to study the character—

istics and genesis of the reservoir for the exploration and development. Based on the cores normal thin sections cast

thin sections cathodoluminescence FMI and testing data the proto-pores and permeability of the Ordovician carbon—

ate karst reservoir in the study area were poor and its difficult to form favorable reservoir space. However the sec—

ond pores for example solution pores cavities and fractures constitute the main reservoir space and their heteroge—

neity in the vertical and horizontal distribution is very strong. Reservoir space according to the combination of charac—

teristics of the Ordovician reservoir is divided into four categories: vuggy fracture~vuggy cavern fracture. The types

of Yingmaili area are mostly fracture and fracture-cavern while the types of Halahatang area are vuggy and fracture—



474 29

vuggy. Overall fracture-vuggy and vuggy reservoir developed preponderantly and they were the most excellent reser—
voir. Penecontemporaneous karstification intra-strata karstification along-strata karstification buried-hill karstifica—
tion burial dissolution was the main genesis of the carbonate karst reservoir in Yingmaili-Halahatang area. And com-—
plex and pronounced superimposed karstification made the reservoir finally becoming potential excellent one. During
the depositional period of the short-+erm cyclical falling in sea level the unconsolidated carbonate sediment on the
high parts of the ancient landscape exposed over the sea level to form a fabric choice of porous layer stack for further
transformation of karstification as a foundation by the affection of fresh water dissolution. At the end of the Yijianfang
Formation and Lianglitage Formation Tabei area was uplifted as a whole by compression structure of Tarim Basin
making the stratified rock exposed on the surface and controlled by the intra-strata karstification a large number of
non-fabric selective dissolution pores and dissolved fracture were formed in the depth of 130 meters under exposed sur—
face of the top of Yijianfang Formation and becoming an important reservoir intervals. Before Silurian sedimentation
Tabei uplift as a whole exposed on the surface making the study area with varying degrees of erosion. The area on the
north of Sangtamu pinch-eut underwent buried-hill karstification forming fractured reservoir. Meanwhile the area on
the south of Sangtamu pinch-eut underwent along-strata karstification with porous layer by early penecontemporaneous
karstification and intra-strata karstification and the buried-hill region was the fresh water supply source and these
made the reservoir of the region being optimized. After Hercynian the reservoir buried in a shallow-deep relatively
closed diagenesis environment the interaction between the acid stratum water and the rock under long-term buried en—
vironment resulted from of diagenesis differed from that resulted in the fresh water and marine environment and burial
dissolution occurred with cementation and that made the early reservoir reconstructed to further increase the heteroge—
neity of the reservoir. Some of the high angle fractures and net tiny fractures during the Himalayan which were mostly
unfilled adjusted the reservoir with a certain contribution. With the study of karstification process it is pointed that
the proto-pores and the sedimentary facies were the basic factors of second pores forming and karstifications were the
main factors which controlled the reservoir development and fractures during the tectonic evolution were the key fac—
tors which accelerated the reservoir development and controlled its distribution.

Key words karst reservoir; character; genesis; control factors; Ordovician; Yingmaili-Halahatang; Tarim Basin



