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Fig. 1 Geological sketch of the study area in the West Mountain, Taiyuan
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Table 1 Isotopic composition of the springs from the area of local recharge

FS g | ENPB | kmco | ovotk | sicroy | FARAER
1 RFi 1980, 6, 13 -7.50 900
2 EIZ::5= 1980, 6, 18 9.2 —8.46 1220
3 - EHE 1980, 6, 18 a 11.7 —38. 54 1220
4 R 1980, 7, 1 11.4 —9.40 9.2740.4 1500
5 B L _1980', 6,28 9.6 —9.51 1450
6 EHhE 1980, 6, 28 11.0 —10.20 1650
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Table 2 lsotoéic compesition of the groundwater

in the West Mountain, Taiyuan

B2 gpE | BEEE  mme) | KB | 670 % | mow | wnze

(%, H-8)

7 T 1980,7,1 9.2 —10.50 27.16+0.53 o

8 By 1980,6,17 1100 —8.60 | 113.79+1.14 | Jk

9 EAE 3 | 1980,6,17 11.4 —8.65 73.84£1.02 o

10 | mas 1980,6,16 10.5 —10.70 o

11a 1980,6,10 13.5 ~10.18 1.7540.29
BB | 0 _ o

b 1981,7,27 13.8 —10.00

- Frfed | 1980,6,12 20.0 ~10.02 6.4240.28 o

13a ' 1980,,6,12 16.2 | =9.85 | 18.66+0.56
EHER | 803 - o

b 1981,7,26 15.9 —10.00

14a 1980,6,13 21.8 ~9.73 | 35.35+0.55
YR — 795 c

b 1981,7,26 —9.72

15 LA | 1980,6,13 23.6 —9.56 | 42.35£0.55{ O

16a 1980,6,10 14.4 ~9.9 7.6140.18
REH |————] 850 (= ©

b 1981,7527 - 145 —9.98

17 EsEm | 1980,6,19 867 ~10.24 o

18a 1980,6,14 17.2 | —10.81 9.5840.50

- BNHFE | — 790 o

b 1981,7,26 -10.72 |

19 Silsk | 1980,7,2 10.7 —12.24

28 Zpakt | 1981,11,7 1 17.0 —10.94 o
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B % R AR ER (B 2)o |
60 = —3.53 X 107°h — 4.323 €Y
Hh h A EE,HAmER,. BERI (&) 1 6*°0 ERRERZES B 0.98 71 0.15%0, [
K 690 EREPHIEE — X Ro KR 6°0 BESETE 100m0.354%0c MAIR
BOIECE, R 60 REEEE445100m0.15—0.50%", FHEE, BERE 690 Hi%
RA:
h = —2778"0 — 1170 @))
BEAR (P) MERHRERZES B 0.98 F1 42m,
M EEg 60 MM 1700m EHEEERKNEMNESR, BRI AX M E
1500m SR EHEE, RARTEEERNEEEZABEKNELIBERES. %ZRKE
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Fig. 2 Relation between &'*0 and altitude for the area of local

recharge in the West Mountain, Taiyuan
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Fig. 3 Relation between 6'*0 and tritium for the discharge area

in the West Mountain, Taiyuan
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Table 3 Mixed ratio of the groundwater for the discharge

areca in the West Mountain, Taiyuan
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Fig. 5 Relationship between SO}~/CI™ ratio and CI~ concentration in water
from the Ordovician aquifer (for sample points sece Fig. 1 and 6)
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Fig. 6 Flow pattern of the groundwater systems in the West Mountain
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ISOTOPE HYDROGEOLOGY OF THE WEST
MOUNTAIN, TAIYUAN

Wang Ruijin
(Institute of Geomechanics, CAGS)

Abstract

Natural tritium and oxygen-18 contents of the well waters, surface water, and karst
springs in the West Mountain of Tairuan have been studied in detail. The altitude ef-
fect in isotopic composition of precipitation was determined aceording to the relation-
ship between 0 content and ‘‘average altitude of recharge’’ of these springs. The oxy-
gen-18 gradient of precipitation equals to 0.354%, per 100 m and shows a good correla-
tion with local topography. When the calculated recharge altitude is above the highest
altitude of mean recharge in the studied area, the possibility of modern recharge should
be excluded, as its *O content is more depleted with respect to that of modern precipita-

tion.
In the discharge zone, the tritium content of the springs give a valuable information

on a mixture of locally infiltrated shallow groundwater and deeper groundwater origi--
nated from recharge of outecrop area. Therefore certain hydraulic connection between
shallow and deeper groundwater does exist at the points of discharge. The regime of
groundwater in these sites are strongly affected by direct recharge from shallow groun-
dwater which depends mainly on local climate and topography. The decline of piezo-
metric surface for these springs and wells results in an inerease of the mixed ratio of
the shallow water.

The O content of deeper groundwater for all the sampled springs and wells in the
area of discharge can be divided ‘into two groups: (1) —10.06——10.24%, and (2)
—10.94——11.00%,. It indicates that the groundwater in groupvz was not recharged un-
der modern climatic conditions and that the climate at that time should be colder than
at present.

The evolution of the chemical character of the groundwater suggests that the in-
erease of SO /Cl- ratio is caused by continuous dissolution of trace amounts of gyp-
sum and that constant fluctuations of the chloride concentration represent certain hydro-
geochemical environment in different systems. After gypsum saturation is reached,
halite would continue to dissolve. Therefore the chemical composition of the groundwa-
ter in the central part trends toward that of sea water.

The results of the enviromental isotope study in conjunction with hydrogeological
conditions (the elevation of the top surface of aquifer, hydrodynamics and hydroche-
mical data) have clearly indicated that the regional groundwater ean be divided into
three systems: the eastern groundwater flow system, the western groundwater flow sys-
tem and the central groundwater stagnant system. Each of these systems has its own
isotopic and geochemical characteristics. Recharge of the two flow systems occurs in the
northern and western outcrop area, respectively, Their flow paths are influenced by the
structural features. Lying between the two flow systems, it is mainly controlled by the
N-S trending folds, forming a N-S trending deep trough. As a result, the water cireu-
lation is slow, the recharge is very low and the groundwater remains stagnant.
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