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Abstract

The most of groundwater with high U-concentration occur in the Jurassic granite of Gyeonggi massif
and Ogcheon belt, and some of them occur in the Cretaceous granite of Ogcheon belt. On the contrary,
they do not occur in the Jurassic granite of Yeongnam massif and the Cretaceou granite of
Gyeongsang basin. The Jurassic and Cretacous granite, the host rock of high U-groundwater, were
resulted from parental magma with high ratio of crustal material and highly differentiated product of
fractional crystalization. These petrogenetic characteristics explain the geological evidence for
preferential distribution of uraniferous groundwater in each host rock. It were reported recently that
high U-content, low Th/U ratio and soluble mineral occurrence of uraninite in the two-mica granite of
Daejeon area which have characteristics of S-type peraluminous and highly differntiated product. It is
the mineralogical-geochemical evidences supporting the fact that the two-mica granite is the effective
source of uranium in groundwater. The biotite granite and two-mica granite of Jurassic age were
reported as biotite granite in many geological map even though two-mica granite occur locally. This
fact suggest that the influence of two-mica granite can not be ignored in uraniferous groundwater
hosted by biotite granite.
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Table 1. Summary of characteristics on the representative sites in which the highest U-concentrations were reported in
groundwater according to host rock type.

district U (ppb) Lithology Tectonic Reference
Cheolwon 711 Jgr NIER, 2010
Pocheon 84 Jbgr NIER, 2010
Chuncheon 231 PCgrgn . . NIER, 2008
Gangwon . Gyeonggi massif
Wonju 106 PZgrgn NIER, 2008
Wonju 70 Jbgr NIER, 2009
Wonju 53 Jtmgr NIER, 2008
Yongin 69 Jogr NIER, 2009
Icheon 1011 Jbgr Jeong et al., 2012
Gyeonggi Yeoju 268 Jbgr+Jtmgr Gyeonggi massif NIER, 2001
Anseong 75 Jtmgr NIER, 2009
Anseong 1757 Jbgr NIER, 2008
) Daejeon 188 Jtmgr NIER, 2009
Dagjeon Daejeon 3607 Jtmer NIER, 2006
) Cheongi 186 J Ogcheon belt NIER, 2009
Cheongju conglu & R,
Cheongju 683 JertIbgr Jeong et al., 2011
Chungju 158 Ker NIER, 2009
Jecheon 335 Ker NIER, 2008
Chungbuk Boeun 58 Jgr Ogcheon belt NIER, 2009
Ogcheon 136 Jgr NIER, 2010
Geumsan 40 Jbgr NIER, 2010
Jinan 131 PZgrgn NIER, 2009
Gimje 670 Jgr NIER, 2010
Cheonbuk Ogcheon belt
Gochang 170 Jgr NIER, 2008
Jeongup 158 Ker NIER, 2008
Moongyeong 286 Ker Ogcheon belt NIER, 2010
Gyeongbuk Yecheon 75 Tbgr ‘ NIER, 2009
] Yeongnam massif
Gumi 51 Jgr NIER, 2008

Jbgr (Jurassic biotite granite), Jtmgr (Jurassic two-mica granite), Jgr (Jurassic granite), Kgr (Cretaceous biotite granite), PCgrgn (Precambrian
granitic gneiss)
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Fig. 1. Spatial distributions of the representative sites in which uraniferous groundwater occur shown on Mesozoic granite
lithology and tectonic map.

1. Cheolwon, 2. Pocheon, 3. Chuncheon, 4. Wonju, 5. Yongin, 6. Icheon, 7. Anseong, 8. Daejeon, 9. Cheongju, 10. Chungju,
11. Jecheon, 12. Gimje, 13. Gochang, 14. Jeongup, 15. Moongyeong, 16. Gumi
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Fig. 2. Molar A/NK vs. A/CNK diagram showing the peraluminous character of the two—-mica granite in Daejeon area (data
from Hwang and Moon, 2018).
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Fig. 3. Plot for U value vs. Th/U ratio of the two-mica granite in Daejeon area (data from Hwang and Moon, 2018).
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Fig. 4. The backscattered electron image and microprobe X-ray spectra showing the U-mineral occurrence and
identification of Uraninite(a) and coffinite(b) in the two-mica granite of Daejeon area (after Hwang et al., 2014).

gz: quartz, U: U-mineral, zr: zircon, mt: magnetite



r{o

SRS — S5 oS — BE-fH sP o = Fotolqlt). o 59] X|eFetAE/4d-2 alumina saturation index 41O|
10]51= I-type A= IS type A0l == 548 Holi= ¥h -0 2Pl 2 it SPFQRe wieh=
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Hol=t|, o]= B2 3P}eto] Aot ] -2hae] 7] €] FEd4l e LA olth(Hwang, 2013; Hwang and Moon,
2018).

7|Et A A5t=rLl] R2ks 7|2
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/\1L o5& BT FFebY] 3P (Jgn o= A 0 = 7|ARt -9 v S R oA = Sk Sl &
517300 7 Holh|m o] 52 ol HAAE 2= A1 07 7|4 &]o] Itk Park et al., 1977; Lee et al., 1980). 121+
Tr/H L2 Byl Asl= JZ L HoAo]5-8 BE 5o sleto g fuysiy HEAMog Hon Shulolo] EAS
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11 SHh(Kee et al., 2005).
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