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Jeongbin Park, Taewon Kim and Yeonghwa Kim, 2014, Characteristics of natural gamma distribution in the

southern Korean Peninsula. Journal of the Geological Society of Korea. v. 50, no. 6, p. 783-796

ABSTRACT: The distribution feature of natural gamma strength in the southern Korean Peninsula has been
characterized by analyzing the gamma log data from 605 boreholes. Gamma strength properties, which are related
to rock types, geological origins, intrusion times and tectonic massifs were also discussed in this study. The natural
gamma distribution of southern part of the Korean Peninsula is characterized by higher gamma in the west and
lower gamma in the east of the line connecting Taeback, Danyang, and Hadong. The Daebo granite shows higher
gamma strength than that of Bulguksa granite, specifically the Daebo granite in the Gyeonggi massif shows higher
gamma value in the Gyeonggi massif than the Deabo granite in the Yeongnam massif. The gamma distribution
reveals a lineation pattern parallel to the direction of NE-SW or ENE-WSW, and particularly the low gamma
anomalies are well correlated with the locations of the gold-silver metallogenic provinces.
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Fig. 1. Geological map simplified from the geological map of Korea (1:1,000,000) published in 2001 by the Korea

Institute of Geoscience and Mineral Resources.
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Fig. 2. Locations of gamma data collected in this study.
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Fig. 3. Distribution of gamma strength in the southern
Korean Peninsula (1: Chuncheon, 2: Pocheon, 3: Suwon,
4: Gangneung, 5: Yesan, 6: Taebaek, 7: Danyang, 8:
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Table 1. Comparison of gamma strength between igneous, metamorphic and sedimentary rocks.

No. of Data

Gamma Strength (API unit)

Classification

Range Mean

Igneous rock 239 23 -692 134.0
Metamorphic rock 260 13 -400 131.3
Sedimentary rock 109 3-196 93.0

Table 2. Comparison of gamma strength among and within sedimentary rocks.

Gamma Strength (API unit)

Classification No. of Data
Range Mean
Shale 30 72-178 115.0
Sandstone 12 19-118 65.9
Conglomerate 8 43 - 156 96.4
Non-clastic rocks 6 3-30 16.4
Pyroclastic rocks 44 - 196 107.5
FEA ol ] GAE 1A TR hare] W 7 .
ufo] Aol 7} g gl
] ,r'/,.\‘\ —~@=|gneous rock (N = 236)
3.2 X|AEAEy 0= EAM g " FA - Metamorphic rock (N = 260
321 7]19 ZulEA g Y
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Fig. 4. Comparison of frequency distribution of gamma
strength data in between igneous and metamorphic
rocks.
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Fig. 5. Averaged gamma strength values for main rock

types in the southern Korean Peninsula.
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o= B FoME EE, BE &% SollA= 7
W2 72 V1S3 s A E R e g EE
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A& 112 APIZA A9 T2 =g Helt)

323 YA/EY H AvEE B

WA, A Al7]o)] Zfol7} JIOTHAE ¢t Z}o]
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Table 3. Comparison of gamma responses between Daebo and Bulguksa granites.

Period Rock Type No. of Data Range (API) Mean (API)
) biotite granite 71 37-692 139.6
Daebo granite
all types 129 37-1705 154.8
. biotite granite 26 23-177 106.8
Bulguksa granite
all types 40 23-177 111.7

Table 4. Comparison of geochemical composition in between Daebo and Bulguksa granites.

. . K ion content (mg/1) K>O content (%)
Classification (Cho et al., 1998) (Lee and Kim, 2012)
Daebo granite 0.90 (0.26~2.06) 4.05 + 0.83

Bulguksa granite 0.33 (0.07~0.53) 3.82 F 1.13

Table 5. Comparison of gamma strength in granites between Gyeonggi massif, Ogcheon belt and Yeongnam massif.

Classi- Deabo Deabo and Bulguksa
fication Biotite Granite Granite Igneous Igneous
Gyeonggi 168.4 192.8 183.9 184.2
Massif (N=34) (N=53) (N=61) (N=62)
Ogcheon 133.8 134.4 135.0 132.3
Belt (N=25) (N=56) (N=60) (N=74)
Yeongnam 70.3 111.8 111.8 100.4
Massif (N=12) (N=20) (N=21) (N=33)

T 3PFAA AbolefA 9] o|e} 22 ke Ato]
£ ST 93] Il 2EEE Y Aol et
FABTET RS o] FAlste 2 st
Z3toll A B 11 )= w0 1 0] 23 (Geological Society
of Korea, 1999)7} 2= AF2Fgoll thgt o =23b7et
o] &2t @4 A4 E 3u|gt 8] A= e
weh olof| vl thESgetelA A vehd Z&
o] % (Cho et al, 1998), E KO aeFu](Lee
and Kim, 2012)f| tgt 2| 2FshE A AIH(E 4)= F
A 7Ho] AR = Aol & AT Ht 714
A ddxgz Btk ZF A7 HAM 59
HaRldh, ZES AT A2A FESo] WA
SYaeto] Aol £ FH(Rogers et al., 1978;
Solomon, 2005)2 #etsittd = A4 2
25479 Aole vz RSP ESARPY
o 7o) A ol AT 4 e AT &
¢lo] & 4= 17| wizolt.

P S RSP = A7 s
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Table 6. Comparison of gamma strength in gneiss between Gyeonggi massif and Yeongnam massif.

Classification Lithology No. of Data l(i;r}l)gi)e ?iepalr;
Gyeonggi massif Ggeiss . 124 20 - 400 130.6
Granitic Gneiss 25 52 -265 110.5

Yeongnam massif C.h.leiss ; 22 13 -249 103.6
Granitic Gneiss 17 13 - 249 98.8
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Fig. 6. Correlation of lower gamma anomalies and
Au-Ag metallogenic provinces.
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