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Table 1 Data of homogenization temperature of inclusions in authigenic quartz
of sandstone in Songlao Basin
FEERERE
#5 FHB(m) =17 L3 JF 303 lﬁﬁmﬁ(t)_lﬁimﬁ(c) ©)
K143 | 1980.28—1995.13 K.q, 5 86 110 Vg
2650.00 K.q; 3 95 13 - bin.
2780.00 K,d, 1 ? 103
* 2865.00—2866.06 K,d, 10 85 114 98—101
2904.24 K.d, 9 99 112 99—102
® 3038.87—3039.00 K d, 9 109 148 a4
° 3147.49—3148.87 K4, 14 97 v 154 53 H
* 3229.10 K,d, 13 100 148 120130
97—103
3229.00—3302.00 Kd, 11 97 149
- 127—130
2412.51 K,q, 1 96
3 2615.24 K.q, 1 99
12 2931.00—2933.32 K d, 15 92 144 92—103
# 93-103
3112.60 K,d, 21 93 141
132—137
1758.60—1776.25 K,q, 2 78 85 78—85
#1313 | 1832.51—1850.10 K,q; 7 76 102 82—92
¥ 1982.00—2018.74 K,q; 3 84 96 84—96
1709.12 K,q, 5 92 125 P
= 1932.40 K.d, 9 90 128 112—120
B’ 2100.34 K,d; 4 132 137 132—137
1 2260.60 K,d, 4 130 149 140—149
#* 2597.00 K.d, 3 129 143 S8
3067.50 J 3 126 160 bia
- 2335.80—2339.50 K,d, 17 90 12 a8
2450.79—2458.20 K,d, 4 120 154 120—131
x 2567.02—2570.16 K,d, 9 . 90 151 120—128
2 2614.82-2616.11 K,d, 41 110 167 131—143
* 2820.23 K,d, 23 127 173 i d
" 1584.65 K,q; 1 109
2227.40 Kq, 1 118
> 2710.00—2713.05 K,d, 22 95 147 118—131
3057.40 K,d, 5 113 135 g .4
PHE3IH# ! 276550-2770.00 K,d, 26 113 146 123—135
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Fig. 1 Working diagram of salinity vs. frozen temperature
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Table 2 Datas of frozen temperature and salinity of inclusions
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i HB(m) =3 LHEET) BE (%) Lo 4
(%) (%)
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# —02/0.65-02/065|—037085/-03/085|-05/1.15 0.65
ﬁ B
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2 i
# —19.340|-20 355|-20-3.55[-23 400]7 400
|
282023 | K,d, [-2.1 3.70 1 3170
ZH U | 193240 Kd, [-087160 ] 1 60
T
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Fig. 2 Sketches of distribution of homogenization temperature of inclusions in authigenic quartz
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Fig. 3 Diagram of relation between well depth and the highest homogenization teﬁxperature
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Table 3 Data of Corelation between homogenization temperature and salinity
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Fig. 4 Diagram of corelation between homogenization temperature and salinity
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Measurement and Geologic Application of Homogenization

Temperature and Salinity of Inclusions
in Authigenic Quartz of Sandstone

Wang Cheng Xing Shunquan

(Research Institute of Exploration and Develepment, Daqing Petroleum Administrative Bureau)

Abstract

The measurement results of homogenization temperature and salinity of gas—liquid inclusions in
authigenic quartz of deep sectional sandstone in eastern Songliao Basin are presented, and the mechanism of
the authigenic quartz forming, the application of the mentioned results are discussed in this paper.

Authigenic quartz is one of the main diagenitic minerals in sandstone, the homogenization temperature
and salinity of gas—liquid inclusions in which may approximatly stand for the diagenitic temperature and
salinity of pore fluid. The index of secondary growth, which is one of the main forms of authigenic quartz
forming, reaches to 4—6 in Songliao Basin. It is shown by electronic probe that the enlarged quartz were
fromed in different stages and controlled by buried diagenese. The inclusions in the secondary enlarged
quartz may répresent partially the changing of temperature (76'C —1737C) and salinity (0~4 g / 100ml) of pore
_fluid during the forming- of the secondary enlarged quartz. The normal relation between homogenization
temperature (135~150C) and salinity has been set up according to Well Chao N0.2.

Temperature (T) = 128.85+5.04 x Salinity, with the coofficient of 0.5932.

Based on the comparition of homogenization temperature in different depth of several wells, the
palaeothermal gradient of eastern Songliao Basin can be estimated as 4.66C / 100m which is a little higher
than the average thermal gradient 4.2C / 100m of present, this kind of differences may be caused by the dif-
ference between palaco—~burial depth and the modern depth. The relative risen height of Chaoyanggou area is
calculated as about 400—500m when compared with Sanzhao aera.

The functional relation between depth and palaeotemperature in Sanzhao area can be deduced according
to the data of palacothermal qradiend and the present thermal qradient:

H,=2146T,-137
it can be calculated based on this formula that: The large amount of authigenic quartz formed in 1494.0m
(T,=76T ); the threshold of oil generation is at 1150.0m(7,= 60T ); the initial hydrocarbon expelling at
depth of 1365.2~1794.4m (T,=70-90C ) and the limit depth of petroleum exploration is 2459.7m
(T,=1217C).

Salinity of inclusions, carbon and oxygen isotopic compositions of calcite cement in sandstone indicate
that the sedimentary environment was most likely be large fresh—brackish lacustriae rather than marine dur-
ing the Early Cretaceous Epoch.

The authors are sure that the data of homogenization temperature is quantitatively believable and that

of salinity is semi—quantitative.



