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A preliminary analysis of the springs of shallow groundwater circulation
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Abstract; Springs are classified based on their genesis into depression spring, contact spring, overflow spring
and fault spring, etc. Based on the depth of groundwater circulation (or the position of groundwater flow) ,
springs can be classified into the spring of surficial groundwater circulation, the spring of shallow groundwater
circulation and the spring of deep groundwater circulation. A spring is referred to as the spring of shallow
groundwater circulation when its orifice is still lower than the deepest position of groundwater flow in the
subsurface. The spring of shallow groundwater circulation does not occur in the lowest topography. After
receiving recharge from infiltration of precipitation, groundwater flows from high position to low position as a

result of gravity. Groundwater flow path for this kind of springs is short and the groundwater residence time is
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not long. Springs of shallow groundwater circulation are generally ambient springs and fresh water springs

(also saline springs or salty springs) , and most of them are perennial springs and parts of them are seasonal

springs or temporary springs. The Beiliaoling Northern Slope spring in Guangxi and the Shundangjing salty

spring in Yunnan are typical springs of shallow groundwater circulation.

Keywords; spring; salty spring; hot spring; ambient spring; groundwater; genesis
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Fig. 1 Schematic profiles showing the springs of surficial
(a), shallow (b) and deep (c) groundwater circulation
( Modified after[3 ~4])
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Table 1 Hydrochemical analyses of the springs
BTEE A gEndl zEiE I BT EE UWdesRdr mEms e o Tt sEdl s gk
/(mg L") R (GX6) R(YY12) /(mg-L™") P (GX6) F(YY12) RT&E B (GX6) J(YY12)
K* 1.28 96. 3 F- <0.05 1.04 i/ (mg-L™") / 0.0001
Na* 0.75 49400 NO; 0. 62 <0.1 M/ (mg L™") / 0. 0025
Ca®* 2.6 1730 DS 23 137000 1/ (mg-L™") 0.071 0.007
Mg®* 0.9 63.2 i ik R 13.8 19.1 £/ (mg-L7") <0.002 0. 637
NH,' <0.02 <0.02 78§ CO, 8.8 14,1 #/(mg-L™") <0.01 0.08
Fe** +Fe’* 0. 004 0. 121 # 0. 0414 0.312 NO, /(mg-L™") 0.016 0. 004
HCOy 14.6 246 L 0.011 3.4 SRR/ (mg- L") 10 4570
(o0 0 0 i <0.05 15.5 B 12 202
Cl- 1.1 80600 i <0.02 0.03 SR B 10 16
S03- 1.5 3600 B <0.001 0.2 pH 6.37 7.36
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Fig. 2 Piper diagram showing the spring water samples
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Fig. 4 Schematic profiles showing the formation of the

Beiliaoling Northern Slope spring in Guangxi and
the Shundangjing salty spring in Yunnan
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