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Fig. 1 Tectonic unit division of Songliao Basin depression
layer ( Modified from Gao and Cai 1997)

(I. Longhupo Terrace; II. Qijia — gulong Depression III: Daqing

Placanticline; IV: Sanzhao Depression; V: Chaoyanggou Terrace;

VI: Changchunling Anticline; VII: Binxian — Wangfu Depression;

Kangtai Uplift and Western Overlap Terrain are in the western slope
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Table 1 D &0 values of formation water in the north of Songliao Basin

/m 3D /%o( SMOW) 30 /% SMOW)
764 K, qn 646 — 100.8 — 12.65
761 K, qn 617 — 100.5 - 12.83
84 K,y q 1975.2 — 100 - 11.7
1 Kaq 400 — 88 - 12.2
2 Kyq 400 - 85.5 — 11.55
3 Kyq 1540 - 93 - 10
« » ¢ N () 1994. 10,
2 Sr
Table 2 ¥ Sr/*Sr ratios of formation water and rock in the north of Songliao Basin
/m 87 Sr /% s /m 7S /% sy
76-1 K, qn 646 0.70704 8§ -11 K,y 1036. 67 0.70978
76-11 K, qn 617 0.70662 8-6 K,y 1068. 27 0.70837
84 Kaq 1975.2 0.70652 812 K, qn 1073.12 0.70854
729 Kyn 591.97 0.70929 8§-3 K, qn 1083.42 0.70811
722 K;n 615.29 0.70933 72 -7 K, qn 635.11 0.70805
845 K;n 872.18 0.70922 203 -10 K, qn 1771.98 0.70939
816 K;yn 875.18 0.70938 203 -6 Ky qn 1773.68 0.70901
87 K,y 901.47 0.71058 203 -2 K, qn 1775.18 0.70918
84 K,y 920. 00 0.70794 203 -12 K,q 1786.45 0.71196
843 Ky 970.07 0.70811 203 -1 K, q 1818.37 0.71324
82 Kyy 979.97 0.70857 203 -3 Kyq 1839.31 0.71098
89 Kyy 1017.67 0.70904
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Fig.4 Triangular plot of St Mn and Zn element composition of

formation water in the north of Songliao Basin
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Fig.5 Variations of * Sr/*Sr ratios of formation water and

rock with depth in the north of Songliao Basin
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Isotopic Characteristics of Formation Waters in the North of Songliao
Basin and Its Geological Significances
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Abstract: The basin fluid is the very active factor in the sedimentary basins. The hydrogeochemistry is mainly con-
trolled by fluid rock interaction. The source and genesis of the formation water are very complex. It is difficult to de—
termine the genesis and source just according to the general component ions concentration and the interrelationship of
ions. In this case it is necessary to combine the trace elements and isotopic components to explain the genesis and
source of the formation water. Applying isotopic chemistry method to research the formation water in order to find the
source carry out the intensity of water—ock interaction trace fluid flow direction and compute the paleotemperature
age and residence time of the basin fluid. Based on hydrogeochemical characters of formation water and analysis of Sr—
D-O isotope data this article researches on the northern area of Songliao Basin discusses the relationship of water—
rock interaction and Sr-D-O isotope. It is of great theoretical significance for the isotope tracers in the enrichment of
water—rock interaction. The result of the hydrogen-oxygen isotope testing suggests that formation water in the western
area is evidently influenced by the ancient precipitation and the positive excursion of the 80 in the central depres—
sion is probably caused by the strengthing of water—ock interaction. The formation water is a mixture of meteoric water
and primary sedimentary water the slight value of the 8D reflects the original sediment belongs to the continent depo—
sitional water. In the groundwater the concentration of Sr** increases with TDS Sr comes from the dissolution of rock
dissolved by groundwater. The groundwater from Quantou Group ( K,¢) and Yingcheng Group ( K,yc) has same char—
acter as the continent depositional water. Meanwhile the groundwater from Qingkoushan Group shows the character of
the sea depositional water obviously. The groundwater from Quantou Group and Yingcheng Group shows the character
of the continent depositional water obviously. The distribution range of * Sr/*Sr values from different formation water
is concentrated and has homologue. In all salt rocks except those from Quantou Group the distribution range of
Sr/®Sr values from different formation rock is also concentrated and has the same type of source. The salt rocks
from Quantou Group are from distinct source and the higher value of *’Sr/*Sr should be inflected by the silicon-alu—
minium rock from the crust source. The ¥ Sr/*Sr value of formation water is slightly lower but the concentration of
Sr** is higher the formation water is a mixture of high *'Sr/*Sr value fluid end member and low *’Sr/*Sr value fluid
end member-a mixture of surface source water and deep formation water which is also obtained from mantle deep wa—
ter like high Sr** value and low *Sr/*Sr value volcanic geothermal water.
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