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Genetic pattern of low-resistivity gas reservoirs in the Xujiahe Formation
southeastern Sichuan Province

JiangYuqiangl, ZhangChunl, TanYongz, GuoHongguangl, XuHouwei and Ji Chunhai

(1 College of Resources and Environm ent Southw estP etroleun Uniwersit, Chengdy Sichuan 610500 Ching
2 PetroChina Southwest Oil& Gas Company, Chongqing 400021, China)

Abstract Gas reservoirs in the U pper Triassic Xujiahe Fomation soutw estem Sichuan Province are characte-
rized by low resistivity camplex genetic types and canplex gaswater relationships which make them had to
dentify Using data fun core analysis loggng structures testing and bgging responses we thowughly exa
m ine genetic pattern of low resistwity gas reservoirs n the study area fran macro- andm icro-views A ccording to
his study main controlling factors responsble for the deve bpment of these low resistvity gas reservoirs are 1)
muddy sandstone reservoirs w ith low porosity and pemeability deve bping in the context of low-ampliude struc-
tures 2) canplex pore configuratons hih water saturaton  and hgh fomaton water salinity  3) low- energy
sed mentary environment resulting n fine particles n reservoirs high mud contenf same clay m inerals w ith
conductwity and enrichment of conductvem inerals n certain areas Reservoir quality has a negatve corre latbn
wih resistivity

Key words pore confguraton bw-amplinde structurg genetic pattem, bw-resistivity gas reservoir sed men-

tary enviromm ent Xu jishe Fom ation  southeastem Sichuan Province
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Table1

Statistics of reservo ir quality p aram eters in the 4 th m en ber of the Upper T riassic
Xujiahe Formation southeasterm Sichuan Province

, % , %
/ /
DQ1 1. 16~ 12.39 5.98 65 38~ 68 53 65
DO001- 1 1. 16~ 12.39 5.98 187 48~ 173 55 187
D001- 2 1. 68~ 12. 86 6. 37 209 45~ 81 57 209
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Fi 1 Logging response characteristics of low- res stwity gas resewoirs in the Upper Triassic Xu jnhe

Fom ation, southeastem Sichuan Province
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Tablk 2 Statistics of param eters of fran m ercury- injection analysis in the Upper T riassic Xujihhe Formation

sou theastern Sichuan Prov ince

by / / /
e (107 3Um?) MPa M Pa /Mm /Mm , %
0.3312 0. 001 2 0. 280 4 1.952°5 1. 7590 0. 1447 0. 400 7 0.008 2 59. 626 5
15. 2613 5.6200 3.8100 59.110 7 4.4325 0. 588 6 2.621 2 0.376 4 95. 566 7
4. 860 3 0.3620 1. 021 0 12.952 5 2.378 0 0.223 6 1.29 0 0.191 4 80. 700 9
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Fig 3 Gas poolpwfile n D21-L1-D1 well fied i the
UpperT riassic Xujahe Fom aton, southeaste m

S chuan Province
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Fi. 6 Low resbtivity gas resewvoirs changing over physical properties n DO01- 4 well n the 4thmanber

of the Upper Trissic Xujnhe Fom atbn  southeastern S ichuan Province

3
Table3 Relationship betveen porosity and resistivity of reservoirs in the Upper Trissic Xujiahe Fomm ation

sou theastermn Sichuan Prov ince

, % /(Q° m)
A i Bj Ai Bj

D21 1 6. 10 7.76 1. 66 55. 69 37.52 - 18. 17
D0O1-3 2 6. 40 9. 88 3.48 32. 36 11. 00 - 21.36
o1 3 7.77 9.77 2.00 68. 60 32. 57 - 36.03
4 7. 68 8. 40 0.72 58.53 50. 23 - 830

5 9.72 11. &0 2.06 45. 25 55. 30 10. 05

D1 - 4
6 6. 88 8. 20 1.32 82. 00 62. 00 - 20.00
A, Bj
[7-16]
2
) ) X )
2. 15%,
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Fig 7 D sirbution of conductive m nerals and chy m nerals n theU pperT riassic Xu jighe Fom ation

southeastem Sichuan Province
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Table4 Canm parison betw een mud filtrate and fom ation water resistivity in the Upper T riassic

Xujiahe Formation southeastern Sichuan Province

i (g L7 R, /(Q+ m) R, /(2 m)
DQ1 1 460. 0 27.30 CaCl, 0. 068 0.075
D001- 3 1 577. 8 189 61 CaCl, 0. 051 0.060
D001- 4 1 266. 0 20.59 NaCO, 0. 062 0. 065
DY 18 1 305.0 67.95 CaCl, 0. 059 0. 069
5
Table 5 Influence of mud invasion on formation resistivity in the Upper Triassic
Xujiahe Formation southeastern Sichuan Province
fm : / . RY R,/ :
% (107 3Um?) % (Q° m) (Q* m) %
DOOL- 3 1424 1430 10. 69 0. 56 62. 58 47. 855 40. 588 15. 19
DOO01 - 4 1520 15305 9. 68 0. 68 66. 32 96 843 82. 726 14. 58
= (Rl_ Rxn) Rl’
Rt Ri 2) ) )
R,( 5) )
9 2
( 4
3) :
) 2 2 2
Py 2 2
2
2 2 2
2 2 2
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