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INTRODUCTION

The Sulige Gas Field in the central Ordos Basin (Fig. 1) was 
discovered in 2000 and was put on stream in November 2003. 
The field was estimated to contain 18.85 Tcf of proven in-place 
gas in a gas-bearing area of 6,500 square kilometers, making it 
the largest in China. The stratigraphic reservoirs are 
characterized by low gas richness, low reservoir pressure, low 
permeability, and significant reservoir heterogeneity. The net 
pays consist of  relatively high permeability sandstones that are 
encased among the low permeability tight sands (Fig. 2). 

STRATIGRAPHY
Reservoirs in Sulige Gas Field are dominated by coarse-grained sandstones 
of the Lower Permian Shihezi and Shanxi formations, especially those of the 
Shihezi 8 and Shanxi 1 units (Fig. 3). These sands, with an average burial 
depth of 3,200-3,500m, were deposited in a braided-river environment.

①

PETROPHYSICS

SANDSTONE PETROGRAPHY & DIAGENESIS

Sandstones in the Sulige Gas Field are characterized by low porosity and 
low permeability (Fig. 4). The porosity and permeability cutoff for net pays 
is 5% and 0.03 mD, respectively. Coarser sands have higher porosity and 
permeability, and hence better reservoir quality (Fig. 5&6). However, 
medium- and fine-grained sandstones do not form productive reservoirs.

Reservoir sandstones are typically lithic sandstones, with rock fragments 
dominated by quartzite, phyllite/slate, and volcanics (Fig. 7). High content 
of quartzitic fragments and quartz grains (Fig. 8) in coarse-grained 
sandstones is responsible for the preservation of primary porosity. Fluid 
circulation in primary pores resulted in the formation of secondary 
porosity. In contrast, medium- and fine-grained sandstones have a high 
content of soft rock fragments. These soft rock fragments experienced 
tight compaction, leading to a decreased primary porosity and poorly 
developed secondary porosity. Sedimentary facies control sandstone 
textures and compositions, diagenetic facies, and reservoir quality (Fig. 9). 

Figure 1. The Sulige Field location map.

Figure 2. Cross-section of the Sulige Gas Field from well Shan 53 to Su 25. 

Figure 3. Stratigraphic chart of the Sulige Gas Field.
Figure 4. Porosity and permeability of the sands in Sulige Gas Field based on core analysis.

Figure 5. The relationship among grain size, lithology and petrophysics in the Sulige Gas Field.

Figure 6. Representative lithologic facies in the Sulige Gas Field.

Figure 7. The  composition of sandstones in the Sulige Gas Field.

Figure 8. Grain size, rock fragments, and porosity.

Figure 9. Controlling factors on reservoir quality.
Gray coarse-grained sand 

Well #6, 3324m
Gray medium-grained sand 

Well #26, 3357m
Gray inclined-bedded fine-grained sand 

Well #5, 3296m
Grayish-green fine-grained sand 

Well #43-6, 3326m

SedimentarySedimentary
faciesfacies

Texture and compositions Texture and compositions 
of sandsof sands

DiageneticDiagenetic faciesfacies Sandstone Sandstone 
petrophysicspetrophysics

2.50 5 7.5km

Elevation (m)Shan 53

Tao 6 Su 24 Su 23
Su 14 Su 21

Su 17
Su 7

Su 8 Su 6

Tao 5

Su 12 Su 25

Gas sand Tight sand

NS

Sulige Gas Field

F R

Q
90 90

75 75

25 7550

50

50 50

Quartzite

Volcanics Phyllite/slate

pore

1.52

0.21 0.13

0.013

0.14

0.001

0.01

0.1

1

10

100

Pe
rm

ea
bi

lit
y 

(m
d)

co
ar

se
-

gr
ai

ne
d

sa
nd

st
on

e

m
ed

iu
m

-
co

ar
se

gr
ai

ne
d

sa
nd

st
on

e

m
ed

iu
m

-
gr

ai
ne

d
sa

nd
st

on
e

fin
e-

gr
ai

ne
d

sa
nd

st
on

e

ca
lc

ite
ce

m
en

te
d

sa
nd

st
on

e

10.91

7.96

6.22

2.83
3.89

0

2

4

6

8

10

12

Po
ro

si
ty

 (%
)

co
ar

se
-

ga
ri

ne
d

sa
nd

st
on

e

m
ed

iu
m

-
co

ar
se

gr
ai

ne
d

sa
nd

st
on

e

m
ed

iu
m

-
gr

ai
ne

d
sa

nd
st

on
e

fin
e-

gr
ai

ne
d

sa
nd

st
on

e

ca
lc

ite
ce

m
en

te
d

sa
nd

st
on

e

0
5

10
15
20
25
30
35
40

1 3 5 7 9 11 13 15 17 19 21 23 25

Core porosity (%)

Fr
eq

ue
nc

y 
(%

)

upper He8
lower He8

0
5

10
15
20
25
30
35
40

0.
01

0.
03

0.
13

0.
63

3.
13

15
.6

3

78
.1

3

39
0.

63

Core permeability (mD)

Fr
eq

ue
nc

y 
(%

)

upper He8
lower He8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Button1: 


