Zib S K& IS

36 % 44 OIL & GAS GEOLOGY 2015 4 8 H

X EHHS 0253 —9985(2015) 04 - 0545 - 10 doi:10. 11743/0gg20150403

AP D ZERAR Eﬂ#ﬂ< - B 1E FH4F1E
85 RRE A RE

(1 WARHET Ko ﬁ%?)ﬁ%ﬁﬁﬁ,lﬂl}ll ﬁms 610059; 2. rhlma B LA T 432 ), T8 /) 841000,
3. E G PERIIAT AN A, U1 A 610081)

WE:RLBMEFT WFON BHER GG AMEE DN EHE T M) 4G P55 500 % 453 IRk st
Ml ETPEASFHX R AACERBEMT ALEHFREMNEFHET T Z AT PN B RETE, = FEF B FH
HME RSN BEANET AR N KRG E LT W NFAR,FAZABCE N HE KD LT 4 X - FEATH
BARH—FFET IR R EARAL, DEHADEIL R ERE N EE B RE M, A RN e IE K 3 N EF A
RBRMEEN, ERMNIRPBRTERE X FTHE G474, BARGREER TSR BT MAE T ko BB 7
HETF REENERETREREK, 2RI R A ERRAFEMANS TN FF5 RBR N CaCl, M E KB, BERNKETHE
B fE N, B A ZR AL RRY T RAILR, AT RAAMEE.

KB K -5 -RERABDEHEDERA;FTHREA; N EHE

FESES TEI22.2 X HEkFRIRAD : A

Water-rock-hydrocarbon interactions in the Middle Jurassic
Shaximiao Formation sandstones, Western Sichuan

Lv Zhengxiang' , Yang Xiang' ,Qing Yuanhua'”, YE Sujuan’

(1. College of Energy Resources,Chengdu University of Technology ,Chengdu ,Sichuan 610059 , China ;2. Tarim Oilfield Company , PetroChina ,
Korla , Xinjiang 841000, China ;3. Southwest Oilfield Company ,SINOPEC ,Chengdu ,Sichuan 610081, China)

Abstract ; Water-rock-hydrocarbon interactions in the Middle Jurassic Shaximiao Formation sandstones, Western Sichuan,
were studied to determine the relationship between authigenic mineral types and hydrocarbon generation through analyses
of petrographic data,and scanning electron microscopy and cathode luminescence results. Formation timing of major au-
thigenic minerals was also determined with analyses of inclusion temperature and isotope geo-temperature. Electron micro-
probe was employed to measure the chemical compositions of the minerals of different forming ages. Isotope analyses and
formation water analyses were combined with X-ray diffraction to describe the evolving features of pore fluids of the forma-
tion. The result shows that the pore fluid in the Shaximiao Formation was originally characterized by high contents of
Mg** and Fe’* ,and high pH value. As burial depth increased and hydrocarbon entered, the fluid gradually turned acid
and formed minerals such as chlorite, quartz, calcite , kaolinite ,and etc, during the process. With authigenic chlorite con-
suming Mg’ " ,and Fe’" feldspar providing Na* and the charging of hydrocarbon providing acidic fluids, the pore fluids
finally turned into this CaCl, type low-pH formation water with high content of Na* and Ca’". It should be noted that
there are two factors that were favorable for the formation of good reservoirs ; dissolution improved storage capacity of res-
ervoirs and authgenic chlorite formed pore rim and helped preserving primary pores during the diagenetic process.
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Fig. 1  Authigenic chlorite ( Chl) pore-rims, authigenic quartz
(AQ)filling in primary pores and secondary pores in sandstone
of the Shaximiao Formation in the Middle Jurassic

of western Sichuan depression
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Table 1 Isotopic compositions of calcite cements
from the Shaximiao Formation in the Middle Jurassic

of western Sichuan depression
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Fig. 2 Pore types in sandstone from the Shaximiao Formation

in the Middle Jurassic of western Sichuan depression
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Fig. 3 Authigenic mineral paragenetic sequence in the Shaximiao Formation in the Middle Jurassic of western Sichuan depression
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Table 2 Components analyses of authigenic quartz by electron microprobe on samples from the Shaximiao

Formation in the Middle Jurassic of western Sichuan depression

oo N B & %

RES THRFR Na, 0 AL O, Si0, Ca0 Ti0, MO FeO
370 - A A (AL 0. 061 0. 094 98. 523 0. 054 0. 046 0. 894 0
168 - C A (ML) 0 0. 006 99. 906 0.077 0.011 0 0
168 - C A (AL 0 0.016 99. 464 0 0 0.311 0. 009
168 - C A (AL 0 0. 065 99.751 0 0 0. 050 0.055
168 - B A ORI AL 0.033 0. 084 99. 630 0 0 0.028 0.136
168 - B AR FLACIE) 0 0. 157 99. 606 0 0 0 0.209
168 - B A (EATL T 0.116 0. 176 99. 607 0 0 0. 040 0
168 - C A (AL 0. 020 0. 440 99. 080 0. 099 0. 070 0 0.291
370 - A AYECIMK) 0 0. 084 99. 391 0.041 0. 052 0.021 0.073
370 - A AYECIR) 0.128 0. 185 98. 480 0. 206 0.192 0.477 0.332
370 - A AYPE(INR) 0 0. 154 99. 636 0 0. 066 0 0. 144
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370 - A T A B 0. 129 0. 490 98. 664 0.047 0. 060 0. 002 0.534
370 - A T A B 0. 004 0 99. 708 0 0 0. 126 0. 079
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Table 3 Components analyses of authigenic chlorite by electron microprobe on samples

from the Shaximiao Formation in the Middle Jurassic of western Sichuan depression

. ‘ Y %
e TUBR Na, 0 MgO Al 0, Si0, K,0
370 - A geilea (FrEy) 0. 400 12. 669 25.936 30. 906 0.075
370 - A SR (FfH) 0.238 8. 860 23.248 39. 008 0.152
370 - A Ge A (FFE) 0. 265 12.139 30. 344 32.085 0
168 - B geea (hrEy) 0. 206 13.790 30. 606 35. 080 0
370 - A SR (AR 0.691 13. 945 30. 179 37. 880 0.132
370 - A SR (B4R 0. 444 11. 508 29.399 31.268 0.031
168 - B SRIAT (BAATHY) 2. 689 11.384 24.932 31.348 0. 096
168 - C S (R 0. 462 8.255 23.917 31.226 0. 463
168 - C SR (B4R 0.502 10. 326 26. 693 31.855 0. 856
168 - B SR (Foi) 0.751 13. 653 29. 544 38.145 0
370 - A LA (Foi) 0.218 12. 087 28. 144 30. 550 0
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Table 4 Components analyses of authigenic calcite by electron microprobe on samples
from the Shaximiao Formation in the Middle Jurassic of western Sichuan depression
A=)
Be S LGN M R %
Na, O MgO SrO K,0 CaO
370 - A WA (FA8) 0 0.365 0 0 53. 642
370 - A e T A (L)) 0 0.225 0.003 0.025 53.995
370 - A i A () 0. 067 0.279 0. 021 0. 009 54.760
370 - A i A () 0 0.571 0.013 0 52.522
370 - A T A (L) 0 0.179 0. 136 0.016 53.223
370 - A ST A () 0 0.198 0.298 0.016 53.578
168 - C T A () 0 0. 040 0 0 54. 050
168 - C Wbl 7 fii Ao 0. 046 0. 043 0.183 0 54.926
168 - C W 7 f T 0. 042 0.031 0. 149 0. 037 55.939
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