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Geochemical characteristics of spring, ground and thermal
waters in Mt. Geumjeong-Mt. Baekyang area, Pusan

Se-Yeong Hamm, Myong-Hee Cho, Jin-Yeon Hwang, Jin-Sup Kim,
Ig-Hwan Sung’ and Byeong-Dae Lee
Division of Earth and Environmental System Sciences, Pusan National University, Pusan
‘Division of Earth Environment Research, Korea Institute of Geology, Mining and Materials, Dagjeon
(Manuscript received 1 February, 2000)

Spring, ground and thermal waters in the vicinity of Mt. Geumjeong and Mt. Baekyang area have been
sampled and analyzed for major and minor elements. According to the Piper diagram, spring water belongs to
Ca-HCO3 and Na-HCOj3 types, groundwater to Ca-HCOs type, and thermal water to Na-Cl type. Based on the
phase stability diagrams of [Ca”VIH'F, Mg”VIHT, [KVIH], and [Na'J[H] vs. [HiSiO4], spring water,
groundwater and thermal water are mostly in equilibrium with kaolinite. The result of factor analysis shows
three factors (factor 1, 2 and factor 3) for the spring water, the groundwater and the thermal water which are
represented by the influence of the dissolution of feldspar, calcite, anthropogenic sources (domestic and industrial
wastes) and salt water.

Key words : Mt. Geumjeong and Mt. Baekyang, spring water, water-rock interaction, anthropogenic source, salt
water
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Fig. 1. Sampling sites in the study area.
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Concealed fault

1.Alluvium 2.Acidic dyke 3.Felsite 4. Micrographic granite 5.Adamellite
6.Tonalite 7 Biotite granite 8.Hornblende granite 9.Granodiorite
10.Gabbro 11.Rhyoliic rocks 12.Dark gray tuffceous sediment
13.Andesitc rocks 14.Icheonri foormation
Fig. 2. Geological map of the study arealfrom Son et

al, 1978).
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Table 1. Physical and chemical components of spring water, groundwater and thermal water in the study area
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Fig. 3. Piper diagram of samples in the study area.
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Table 2. Varimax factor matrix of chemical constituents
and factor scores for the spring water

Vatiable Factor] Factor2 Factor3 | Commuality
EC 04829 05011 04544 069507
Si0y 08%8 00030 -0.2601 0.8719
Ca 08761 01829 02323 0.8549
K 02853 04927 01838 0.3580
Mg 06632 00267 0684 09103
Na 04133 07698 -0.2710 0.8369
Cl 00401 08302 -00770 06967
NOs -0.2310 09314 01427 0.9413
S04 01289 -00264 09277 08779
HCOs 09826 01158 00278 0.979%
Eigenvalue 414 2.20 168
Percent of vanance
explained by the factor 41.3% 2203 16.80
Cumulative percent of
variance 4135 6338 8018
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Table 3. Varimax factor matrix of chemical constituents
and factor scores for the groundwater

Variable Factorl Factor2 Factor3 | Commuality
EC 06972 04120 0434 | 08436
Si02 -0.0007 00594 06926 0.4832
Ca 08466 02758 -0.0829 0.7997
K 00466 08760 03658 0.9033
Mg 0867 00983 02807 0.8397
Na 0.1045 09583 0.14%0 0.9514
Cl 073712 06013  -0.0745 0.9106
NO; 08125 -00076 -04198 0.8364
SO, 09279 00471 0109 0.8750
HCO;4 04485 08165 02228 0.9174
NH, 05249 04483 05124 0.7390
Altitude 06175 0249 -0123% 0.4587
Eigenvalue 6.32 192 1.32
Percent of variance
explained by the factor 5266 1599 11.00
Cumulative percent of
variance 52.66 68.55 79.65

A TA A% Q9 BAMe W4 EC, Si0, Na,
Mg®, Ca® K, NH', CI', SO+, NOs, HCOy, F & &
Aok 8084 Ax A A9 g9l F&HYoH Q9
1€ EC, Na', Ca*, K, F', CI', SO &, 29 2% NH,,
NO; % Si0Z, 221z £9 32 Mg”, HCOy & WX

Table 4. Varimax factor matrix of chemical constituents
and factor scores for the thermal water.

Variable Factor! Factor2 Factor3 | Commuality
h_(' 09122 -03484  0.0648 0.9576
510, 05474 06305 01303 | 07142
Ca 09367 -02466 0.1581 0.9633
K 09288 -02920 0.1344 0.9660
Mg 00525 -02912 06358 0.4918
Na 09507 01132 01451 0.9377
F 08021 -03639 -04545 0.9823
Cl 09311 -03129  0.0468 0.9670
NO; -0.1735 08876 -0.28% 0.8994
S0, 08329  -0307 -00749 0.8973
HCO4 01384 -00006 08074 06710
NH, 04947  -05939 -047% 08275
Eigenvalue 747 168 1.13
Percent of variance
explained by the factor 6221 1393 9.44
Cumulative percent of
variance 62.21 76.19 8563
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