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Table 1 Composition and ratios of elements concentration of formation water in Taihe oilfield
34 O 34 C 1T 2 T
/ (10°mg/ L) 195.2 204.93 212.94 222.1 116.02  119.8  183.79
/ (g/ cm?) 1.126 1.134 1.141 1.147 1.089  1.089 1.13
pH 5.7 5.5 5.7 5.5
-/ (10°mg/L) 119.6 125 130 136 73.45  71.59  119.59
Na* + K*/ (10°mg/ L) 56.6 66.5 69.6 74 34.71  28.37  60.12
ca?*/ (10°mg/ L) 17.3 11.5 10.8 9.1 9.11 6.42 11.21
Mg?*/ (10°mg/ L) 2138 511 1210 2072 849.6 542.6 1281.4
S2*/ (1075 354.78 537.2 338.27
0427/ (mg/L) 298 441 312 187 1624.1 1895.3 581.6
HCOs™ / (mg/L) 258 152 138 178 370.8  449.4 200
1"/ (mg/L) 13.8 4.2 4.5 4.2 8.6 5.8 4.3
Br / (mg/L) 371 89.3 227 233 217.9 88.2 161.2
NH,* (mg/L) 95 49.8 96.6 75 85.4 37.4 81.2
Mna*/ Tar 0.8426 0.8857 0.8826
(Na* +K*")/d- 0.4732 0.5320 0.535 4 0.5441 0.4726 0.3963 0.5027
Ca?*/ sr2* 23.58  10.97  29.33
Bro/l” 26.88 21.26 50. 44 55.48 25.34 15.21  37.49
a - /Br- 322.37 1399.78 572.69 583. 69 337.08 811.68 741.87
100 ro,2/ ra- 6.969  7.736  1.225
141(2001) (2001) ¥
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Table 2 Average concentration of trace dements o formation water in Taihe and its surrounding areas

G Ba S Be Cu Pb Zn Mn Ni
T 29 0.003 21.67 354.78 0.02 3.11 0.38 3.57 109. 84 0.35
C 1 0.050 15.86 537.20 0.03 3.02 0.92 3.69 14.74 0.21
o] 15 0.003 14.06 338.27 0.03 1.22 0.07 1.27 31.30 0.11
\% Cr Ti Li Cs Cd Al B F
T 29 1.38 0.32 0.88 3.54 1.91 0.028 2.50 14.20 0.83
C 1 1.17 1.52 1.10 3.12 0.104 1.92 6.73 0.05
(6] 15 2.16 0.57 0.36 8.55 2.77 3.35 27.34 3.39
, 0 d- TK310 408 601 615 74- 75) O D (PDB %)
ca®* Na* Mg®* Mg** : - 58.9(- 60.0 - 58.0) 50 (PDB %)
-5.5(-6.1 -4.7), (1999)
1. 3 0¥s/0%s 680 8D (n=5, TK402 405 S64 69 70) 6D
(PDB %9 - 50.4(-54.0 - 48.0) 0%0
1.3.1 8%g/86%y (PDB %9 0.04(- 6.0 2.7);c)
, S84 ,60 , “
' 687 Sr/5 86 S ' n [5] , “ »
0.710 94 %d T406) 0. 710 26 %o(SB0) , , 3
, 4 , B4
3 . 0.710 71 %o (- 6% ,
(DK4) 0.710 84 %(DK13) 0. 711 79 %o(S17) , TK402 TK405,
S17 ,
,  SB0 : 303D ;d)
, «C ) ;e)
(DK4 ,13 ,5406) ,
1.3.2 8%¥0 8D 2
‘a) ,
(n=4,DK2 8 13 17) 5D 3 :
(PDB %9 -61.9(- 65.0 - 57.3),0%0
(PDB %9 -6.0(-6.7 -5.6), , ,
(1999) (n=25,A1 Anl AK2
-3DK1l-24-5810-15 17 S17 28 31 34 ( ) - (
51 56 TK201) 3D (PDB %9 - 51.0(- 61.0 , )
- 42.0) 50 (PDB %) -1.4(-1.4 - (

-0.1) ;b) (n=6, - ,
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Table 3 Composition and variation of formation water in reponse
to evaporation and condensation duing depositional and diagenetic process
Li* Br- B St I a- Na* K* ca*
(n=15 8.55 217.9 27.34 217.9 8.6 73 450 34 710 849 630 9110
(n=1) 3.12 88.2 6.73 88.2 5.8 71 590 28 370 542 570 6 420
(n=29 3.54 161.2 14.20 161.2 4.3 119 590 60 120 1281 400 11 210
2] 0.2 65 6 7 0.05 19000 11000 350 1290 000 400
Li/Li( ) BuBr( ) B/B( ) S/S( ) WI() @Al ) NdNa( )KK() MgMg( ) Cacal )
(n=15) 42.75 3.35 4.56 31.13 172 3.87 3.06 22.78
(n=1) 15.6 1.36 1.12 12.6 116 3.77 2.5 16.05
(n=29 17.7 2.48 2.37 23.03 86 6.29 5.3 28.03
Nad 2 11 4 000 300 10 5 275000 140 000 23 000 74 000 000 100
Nadl LifLi( ) BrBr( ) B/B( ) SS( ) WI() a/a( )NaNal )KK( ) Mgmg( ) cadca( )
(n=15 0.78 0.05 0.09 21.79 1.72 0.27 0.21 0.0115 91.1
(n=1) 0.28 0.02 0.02 8.82 1.16 0.26 0.17 0.007 3 64.2
(n=29 0.32 0.04 0.05 16.12 0.86 0.43 0.37 0.017 3 112.1
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Table 4 The average concentration of composition and the ration with the supposed variation of
formation on water in response to water-rock reaction during fresh water weathering process

Li* Br- B 2t I a- Na* K* Mg** ca*
(n=15) 8.55 217.9 27.34 217.90 8.60 73 450 34710 849 630 9110
(n=1) 3.12 88.2 6.73 88.20 5.80 71 590 28 370 542 570 6 420
(n=29) 3.54 161.2 14.20 161.20 4.30 119 590 60 120 1281 400 11 210
21 2.00 14.00 15. 00 70.00 2.00 7 000 6 000 2200 4000 15 000
Li/Li( ) BoBr( ) B/B() SS() VI() a/d() NaNa( ) KK() MgMmg( ) CdcGa( )
(n=15) 4.28 15.56 1.82 31 4.30 10.49 4.23 212.41 0.61
(n=1) 1.56 6.30 0.45 1.26 2.90 10.23 3.46 135.64 0.43
(n=29) 1.77 11.51 0.95 2.30 2.15 17.08 7.33 320.35 0.75
2 3.80 3.72 3.10 190. 60 5. 80 38.40 118.71  474.48 1128.00 154 657.14
Li/Li( ) BBr( ) B/B( ) SS( ) VI( ) a/d( )NaNa( )KK( ) MgMmg( ) CGdcGa( )
(n=15) 2.25 58.58 8.82 1.14 1.48 1912.76 58.51 753.22 0.059
(n=1) 0.82 23.71 2.17 0.46 1.00 1864.32 47.83 481.00 0.042
(n=29 0.93 43.33 4.58 0.85 0.74 3114.32 101.35 1135.99 0.072
@1 Li/Li( ) B#Br( ) B/B( ) () WI( ) a/d( )NdNa( )KK( ) MgMg( ) CdCa )
15.20 32.00 0.08 0.40 200.00 6 000 15 640
(n=15) 0.56 6.81 2723.75  21.50 367.25 5.79 0.5825
(n=1) 0.21 2.76 1102.50  14.50 357.95 4.73 0.4105
(n=29 0.23 5. 04 2015.00  10.75 597.95 10.02 0.716 8
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THE OILFIELD WATER IN TAHE AREA, TARIM BASIN
—CONSTRAINTS FROM ITSE.EMENT COMPOSITION

QIAN Yi-xiong'??, CAl Li-guwo?®,GU Yi?

(1. Department of Resource and Environment , University of Petroleum, Beijing 102200, China;2. Research
Institute Of Experimental Petroleum Geology , SINOPEC, Wuxi,Jiangsu 214151, China;3. Western Subdivision
of Exploration & Production Research Institute, SINOPEC, Urumgi, Xinjiang 830011, China)

Abstract : The wide range variation of compostion of (oilfield) formation water in the different geological era are
likely to represent the complex origin and evolution history of fluid. It isthusimportant to understand how to
describing the evolution of water. In order to demonstrate the relative richness of elements in the evgporation
and condensation of seawaters and e&fect on compostion variation of oilfield water in water-rock reaction, we
have studied the evolution of water in termsof oxygen, carbon isotopes and a great number of chemical compo-
nents of oilfield water , combined with the comparison among the componentsof oilfield water or the average sear
water compostion or brine water undergone the evgporation and condensation of seawater or meteoric water in
the dilution and weathering process. The results suggest the marine carbonate rocks-related origin of Ordovician
formation water with good proxy indicator of ratio of G~ /Br~ (322 337) ,which approach to the minimum
richness content in a preserved p Hanerozoic marine seawater , aswell as high richnessof halogen elementsof Br ,
Cl and |, volatility elementsof F,Cl and B ,and Iron cluster elementsof V ,Cr, and s on , the Carboniferous
formation water ischaracteristic of dilution and filtration processwith ratioof C~/Br~ ashigh as1 399. 8 ,while
the Triassc formation water contains relatively high contents of Pro-copper cluster elements and germanium
(Ge) ,indicating a sgnificant input of meteoric water during the late diagenetic process. the isotope records of
380 3 D and® Sr/ ¥ 5r of formation water shows a significant feature of metamorphic water ”with a much neg-
ative shift of 820 of Triassc formation water. In concluson, the compostion of Ordovician formation water
have been mainly controlled by evaporation and condensation of ancient seawater , undergone a series of dilution
input and mixing of meteoric water in the early period of Hercynian, the Carboniferous formation water have
been related to dilution and filtration as well as chemical interaction between the meteoric water and gypsunr
bearing or hdlite rocks; while the Triasdc formation water maybe derived from mixing and rock interaction with
meteoric water.

Key wor ds: oilfield (formation) water ; element geochemistry and oxygen , carbon and strontium i sotopes; evapo-
ration and condensation; dilution and filtration; Tahe oilfield; Tarim Basn



