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Genesis and Hydrochemistry of CO,-rich Springs from Kyungpook Province,

Korea

Chan Ho Jeong*
Department of Geological Engineering, Daejeon University, Daejeon, 300-716, Korea

The CO,-rich springs in the Kyungpook Province has been found at 16 locations. Most of the CO,-rich springs
outflow along either fault zones or the geologic boundary between Mesozoic granites and their adjacent rocks. The
CO,-rich water samples show a high CO, concentration (Pcg, 0.46 to 5.21 atm), weak acidic pHs, wide electrical
conductivity values ranging from 422 to 2,280 puS/cm, and high Fe content. They are classified into the Ca-HCO,
type in chemical composition. 880 and 8°H data indicate that CO,-rich water is meteoric origin. The 8'>C values
(~1.5%s to —6.1% PDB) suggest that dissolved H,CO,® and HCO;™ are mainly derived from a deep-seated CO, and
carbonate minerals. The thermodynamic equilibrium state between CO,-rich water and major minerals, and hydro-
chemical characteristics indicate that major source minerals determining the chemical composition of CO,-rich
water are carbonate minerals, plagioclase, K-feldspar and Fe-oxides. Under high CO, pressure and the weak acidic
condition, most of the CO,-rich water samples are thermodynamically in the dissolution state with respect to albite
and carbonate minerals.

Key words : CO,-rich springs, fault, chemical composition, 8'3C, deep-seated CO,
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Fig. 1. Regional geologic map of the Kyoungpook Province showing the locations of CO,-rich springs. P1: Moonkyung
spring, P2: Ohjeon spring, P3: Doonae spring, P4: Daduk spring, P5: Kohran spring, P6: Dalki spring, P7: Shinchon spring,
P8: Madangdoodul spring, P9: Bangkagol spring, P10: Weejeong spring, P10: Gasan spring, P12: Chosoogol spring, P13:
Hansil spring, P14: Nulmee spring, P15: Hwasan spring, P16: Shinan spring.
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Flg. 2. Geologic map of the Moonkyung area(a), the Bongwha area(b), the Chungsong-Youngduk-Youngyang area(c), and

the Youngchun area(d).
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Fig. 3. Relationship between major components and TDS of CO,-rich springs.
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Fig. 4. Trilinear plot of the chemical composition of CO,-rich springs in the Kyungpook Province.
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Sampling No.  8"“Cppg 380gmow SDgpmow
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Fg. 5. The §'%0-8°H relationship of CO,-rich water springs in
the Kyungpook Province.
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Fig. 6. Relationship between §°C and major components of CO,-rich springs in the Kyungpook Province. §'°C range of

deep-seated CO, origin by Blavoux er al.(1982).
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Fig. 7. Thermodynamic equilibrium state between major minerals and chemical components of CO,-rich springs.
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