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Composing characteristic of hydrogen and oxygen stable isotopes
and tracing of hydrological cycle
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Abstract: Through surface water and the long-observation bores and mine streaming water in Renlou Colliery and
local Linhuan coal district, 30 samples belonging to the fourth aquifer of the Quarternary, the coal and sandstone
aquifer, the Taiyuan limestone aquifer and the Ordovician limestone aquifer from the top down were gained and test-
ed 3D and 8"0 of groundwater. With those samples, composing characteristic of hydrogen and oxygen stable iso-
topes and tracing of hydrological cycle were analyzed. Research results show that the deep groundwater § values of
Linhuan coal district are mostly below precipitation line of China and surface water line of the coal district and pre-
cipitation and surface water is major replenishment of these aquifers, and mining influences the fourth aquifer of the
Quarternary distinctly in Renlou, so that surface water supplies the aquifer rapidly. Groundwater and precipitation
don’ t form nicer hydraulic contact in the fourth aquifer of Linhuan, Haizi and Tongting. The groundwater of coal
and sandstone aquifer in Renlou is youthy in total Linhuan coal district, and the groundwater of Taiyuan limestone
aquifer and Ordovician limestone aquifer flows rapidly and O or D excursion is inapparent.
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Table 1 Test results of hydrogen and oxygen stable isotopes

in Renlou colliery and local Linhuan coal district

L kEE = /%  3"0/%
s By TR (SMOW)  (SMOW)
1 WK K28 ) -4.21 -0. 580
2 HEFRK ImdRHh K -4.32 -0.610
3 {ERE bR I -4.61 -0. 650
4 FERET K 1 -5.93 -0.757
5 {ERER K 5 -6. 85 -0. 823
6 7K 9 -5.71 -0. 862
7 MEK  AREEK 13 -5.51 -0.741
8 i i -6. 88 -0.708
9 AR -6.62 -0. 895
10 Il e -6. 67 -0.948
11 LR R T FLR I -6.10 -0. 845
12 RS R 2 FLEHE -6.76 -0. 848
13 FERED-720 4117 Gy TIHT 30 m -6.03 -0. 855
14 LW h =AU Bs [ 36 m -7.57 -0.908
15 R 17,22 WAL, S5 2 m -6.56 -0. 883
16 PRK 1) ~7.87  -0.881
17 e (1) -8.34 -0. 890
18 A -6.70 -0. 902
19 HEy -6.73 -0. 862
20 VFIER™ -7.30 -0.972
21 LR K 8 -6.31 -0. 830
22 EHET K 14 -5.25 -0. 679
23 {LRER K 7 -7.49 -0. 877
24 KFOK WA -5.92 -0. 843
25 W -5.59 -0.754
26 Y KRIERER -5.44 -0.552
27 FIHH R sy -6.30 -0.923
28 RPN -4.58 -0. 451
29 WK EEY -6.37 -0.714
30 TAT ), -5.00 -0. 603
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Fig. 1  Precipitation line of 8D & 80 in China and
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surface water line of 8D & 80 in the coal district
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Table 2 "C ages corrected by 5" C of groundwater in Linhuan mining area

W WL C it wE")  aec,, A

kx P 0% ame 890, % 9C% i /% EIGREE) e S (KE) e
P 8.2 -1.070 9.1 9.0 -1.40 0.76 19 800 19 500
2 8.3 -0. 841 6.4 -2.3 0 9.2 -1.38 0.61 22 300 21 900
KIK 7.9 -0. 129 9.5 8.8 -1.42 0.09 19 300 600
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Fig. 2 Relation of 8D and 80 of hydrogen and oxygen stable isotopes in deep groundwater
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(1) PUFK. AR EK 80 A F-0.862% ~ -0.741% Z [a], I -0.796% ; 8D {HAF -
6.85% ~-5.51% Z [a], ¥J{H-6.00%. If#s X &K 80 fHF-0.948% ~ -0.708% = [a], HJ{H
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SREAKAETEHME, AREE" CARR I, dKIRA W k.
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0.780% ; 3D {HAT=7.49% ~-5.25% Z [1], FHH-6.04% . XL REB KKK S S (HAHZER K, 7
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