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Chungju-Goesan area in the northwestern part Ogcheon metamorphic zone, Korea: Considering on the
source rock of REE ore body and its distribution and characteristics. Journal of the Geological Society
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ABSTRACT: The Neoproterozoic metamorphic rocks (metapelitic rock, granitic gneiss, iron-bearing quartzite,
metaplutonic, metahypabyssal, metavolcanic acidic rocks, metabasic, metaconglomerate, metapsammitic rocks,
quartzite, crystalline dolomitic limestone) and the Mesozoic igneous rocks (pegmatite, biotite granite, gabbro,
diorite, granite porphyry, basic dyke) are distributed in the Chungju-Goesan area, which is located in the
northwestern part of Ogcheon metamorphic zone (NW-OMZ), Korea, and the rare earth element (REE) mineralized
zone has been reported there. From the radioactivity values of these constituent rocks at each outcrop and their
density distribution diagrams with the result of previous research, we considered the source rock of REE ore body
and its distribution and characteristics in this paper. It indicates that the max or max mean values of radioactivity
at each area are usually higher in the metaplutonic and metavolcanic acidic rocks (MPAR-MVAR). The values
are particularly high in the metaplutonic acidic rock (basic-bearing type) (max: 1217 cps, mean: 1039 cps) at the
Eoraesan and MPAR (max: 1404 cps)-MVAR (max: 980 cps) at Iron Mine areas, Chungju, where the Early Jurassic
biotite granite and pegmatite occur. And the radioactivity mean values of the MPAR-MVAR at the Eoraesan and
iron mine areas, Chungju show 110 ~221 (max: 1039) cps, while those at the Namsan, Hyangsanri, Oknyeobong
areas, Chungju and Geomseungri area, Goesan are 88 ~ 140 cps. It means that the REE mineralization in the
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Chungju-Goesan area is closely related to the Early Jurassic igneous activity, and it has increased the radioactivity
mean values of the constituent rocks by at least 22~ 81 (max 899) cps. Therefore for a more detailed understanding
on the characteristics of REE mineralized zone of the Chungju-Goesan area, a more in-depth research on age
classification, distribution, occurrence of the Mesozoic igneous rocks in the NW-OMZ is required later.

Key words: Ogcheon metamorphic zone, Chungju-Goesan area, REE mineralized zone, metaplutonic and meta-
volcanic acidic rocks, Early Jurassic igneous activity

(Ji-Hoon Kang, Department of Earth and Environmental Sciences, Andong National University, Andong 36729,
Republic of Korea; Deok-Seon Lee, Disaster Management Division, Ulsan Metropolitan City, Ulsan 44675,
Republic of Korea; Sang-Mo Koh, Convergence Research Center for Development of Mineral Resources, Korea
Institute of Geoscience and Mineral Resources, Daejeon 34132, Republic of Korea)
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Fig. 1. (a) Tectonic province maps of the Korean Peninsula and (b) geological map showing the division of stratigraphic
sequences and structural units in the Ogcheon Belt with the locality of study area (adapted from Kang ez al., 2017).
1: Thrusts, 2: Faults, B: Bonghwa, Bo: Boeun, C: Chungju, G: Gwangju, Ga: Gangneung, Je: Jeonju, M: Mungyeong,
Mo: Mokpo, O: Ogcheon, P: Pyeongchang, S: Sunchang, S.: South, W: Wando, Y: Yecheon, Ye: Yeongkwang.
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Fig. 2. Locality of study area in the Chungju (Kim and
Lee, 1965) (upper C) and Goesan (Lee and Kim, 1972)
(lower G) sheets (1:50,000). See the Chungju and
Goesan sheets for detailed explanation.
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Fig. 3. (a) Geological map (modified after Kim ef al., 1995 and Koh et al., 2005), and airborne (b) magmetic and

(c) radiometric maps (modified after Koo et al., 1986) of the Chungju-Goesan area.



SHHMD| 2AR S5-DAR|%e] TAIRe) U

-

o EAFO 8 Z|Fo gt At FEgt o
QAAZAE =88t 23K Kang et al., 2017), =3
3 EeS2 MMM Y, WAL
o, WA, HAA71AY HAGEd 52
2T YT 719 HAAYFE FAEEH A
HhH o A 4te-E ol HASHI Ao T W
o4SL, SPSFATRIRY, T, WAL, 7
, A% SRnlol= A4 EY 53 2L HH]Y
o) WARIFE TAEo] ok ER FFEZ0) o
EREEE AEELUNESREN N PR
e 237 SRl =AHsle ARSI
= @G A WHEE AAEETHT™ 1, 2, Kang et
al,, 20179) 1% 3-8). 127 o] 5 WALFE BY
sk FAY SR H el g, SR}
o, WS, AEQ 3N, A7) So2
=g

FQ DI o 2= AP 2G4 AF2EE
o] Al HFsh= T-A WA T5F HFY 54
S3o] AN EEFY HAAE7IEY
o] 51 AAE wet ddsta, xFAta 37ke] 2
T2HAEY AAC WGt 5 BFY 4
g3ol AR oA RS 7 AAS
Rttt O 9 g-5, (B) 55, (K)BA U
17} @F5o] WEste=t), ol B2 ol %
TSI SR G T2 YR &
A& Adgitt

S ox 1lr
jals 5

vy

ul
O:

oL

+~ O

=

A

o X o H

3.0 AIIMCH BMOtR

oA, st d et 3
A BAFY] A AR G 3
I HFA A G 5ol F2 AEdct WAool A
x| o] Bxof At AEc S Hnet
2 o AR A O] FRlof| At E ASE| T, AP
o o] Zofel Ayof YA Ex3tch 2 Cheong
et al. (2015)2 oA Hof| Bxsh= 7t Hu}
A(HPT AR o] Aol E Y] ANt W
BaBE] 717+8582+6.3 Ma2}ca. 190 Ma2] “Pb/**U
ARE Bust, o5 72 A7) AleAd sHdg
S A7) FEb) sPeke] HEWAARE A7 2 5
A3t vz} ek FE -2 F2 AN ol

A= &R W2JOR AIEEH, FEACR
S #HantEto|E, SR apete] #ele ot
ZYEo] A& Hr

AN G2 FAEAGE ALl 2 A
QoA S ()55 T g 2EE Ko
3 P2 WA MM S st AR Eu, EAt
A oM F2 WA ol FAE ] #
2o 2 AbEd): ofgiaix H o) WA A2
TEE 9 229 ol o3 TF, AEF, &
G714, 29F 5o 2 FEETHKang et al., 2018).
Kang et al. (2012a)- o] X< 2] =HF HAAAJAL
Ao 2 HE 870£66 Ma2} 194+18 Ma2] U-Pb A
o2 AthE FolT, o15L 77t Hy) AT
S A7) 7o) SEe) AEUAEE A
7|2 B33t vh7} gl e, Kang et al. (2018)-2 o]
A RO B 83 R EE Hole 997
AE WA SER BA Y 71ddeR
A3t w7t QU

AR Ao S BARS 7=
A FHeF s FHofl YA EAt, FAtE, S,
A AGSolA =gk MMM gS &34
HA EA59 A mE A HofA thE ofF ¢
Aol vk} wa sk AREETh Kim et al. (2006)
& ofgaiA|e] Re] WABIMIRte 2R of 852~
881 Ma®] U-Pb #oj& A& Ergt vprh Qick
ESE Lee et al. (1998)2 S B A Y}t 1 H2o| B
k= 55y AP (R =H AT
HAFEN o2 HE 755.8+1.3 Mag} 160+19 Ma
9] U-Pb AolE A& 31, °ole<= &4 57
Ao sHdEE 571 FE19) HEE9E
& AI712 Hagh vk Qi 23 o] 2%t F7] A
A T2 SUBA G 1 T2 Al
A AR 25EF W] BASHME A U-Pb Ao
= Ad}: 762+7 Ma (Kim et al., 2006), 747+7 Ma (Cho
et al., 2004)] o A &= Z1E HE7} Qi WA A7
< AN AP T ol EAE, F4atEl, $YE,
A8 AGEolA s FatEAF Jito
Ae F9HoR AEHI, O 9 Ao v
ol e WMAYTFe HEsh d&Aolug A%
A& FASH R 2 AAEET

&3 W7o A28 utd B5eE9
=9 HAGASS AR, 2593, R

O

>

ot
ot



388 arz
3FF=2 FEHH(Kang et al., 2017). AHALE HA
QG2 F2 s o] 712 fol rhefdt F27]

o] ot ~olztg o] At E A A = 74
Ao g ka1, Fhakat ik X GSolA M7 A
A LT AHEQ WA S E A At
(Kim et al., 2006, 2011; Kang et al., 2012a; Cheong
et al.,, 2015)3} A A&t £33 ©A494
A2 ST sy AGEA F71 AL d 3
A8E o] AHEQl HASAAIAI Y (Lee et al., 1998;
Cho et al., 2004; Kim et al., 2006)2} A AH&=H,
Arg4tgm 2] HF 9 A4 AMIS o] 9]of HA
AALE = FAHGLE st SN AT
Helok 37eg v 9EdS AR &5
Fat ge] 2 o]d A& 718 A3 =

o= T
Hejoz 53, g gel Bxely Mg

o1 =2
A F2A SHROA AEHT 57 AAHE A
Alok= XY= = (Lee, ].-H. et al., 1989) 8} A
Y AHAZ(Lim et al., 2005; Suzuki et al., 2006)2}
A SR S sk oke]iMdALE (Kang,
1994a, 1994b)2 €| Kang et al. (2012b)2 274
3 HAA9EdE 37 2 €589 AEE 9
43 ubo} Qloh AR FRES ) dar
okl St ERulo = Asigto] 217} djul
e RSP REC NS RN EX
5 @0l st FA A A F5olA oE
ofe) grate) WAIRHRel AESINA AR A
At
32 S EHAR
CEREISITASE AT
AR efe] BRolq WALRE 12 DAL A
Z+ 2Aro 2 Iolsh A g AREETh You et al.
(2012)2 ofejabx] ool AHE = B Tufeol R
g 25190 Ma2] #o]& U-Pb AthE Rt &
3} Cheong et al. (2015)2 ©]24H190.1+1.6 Ma)=}
A334H187.1£2.3 Ma, 187.9+2.9 Ma) X|g5of E3&
= 59d WA =284 283 REA o= #an}
Elo] 23 sj7pehu 0 21 oF 187~190 Ma] #7]
Fe] “Pb/ U Aol 2 A S Bt ulr) Q.
ZRBIRRe FFEET} Tl ofdiia B
AGEoNA FHH o2 AEE T, Ak RS9 A
FollA theFRt R R AREET, JAL S, HesE

A9 Fop et B

iin
=

A

A Ao E R EAitE o] A&} Cheong
et al. (2015)2 ofArR| oA AMEEE FAN 5
SHBPIRte] Aol E YAFE] FAlN et FHE R
] Z}7} 853.9+3.8 Mag} 194.4+4.5 Ma2] *Pb/>*U
AdE Tt SHHRAAN EAR GG 7] A
A9 sSET 1 AHES Y BAR =
A7) Fepr)9] sHeE-S Bt vyt Qlct. B
A3} A2 ofatat AFA A QB A 42 &
TR QFFAEE gFmALo 2 Ak ElTh, whAbzZ] o 8}
7RIS S} g bR FHReA
chofel PR E AMEE T, G713 of il ¢
AL, gatE] A QEoAM AR E AT

OFAFHY

4. THANY UAKS 2o o

e}

A
Am

TAIHE AR 2 FI0h 4R AR Gamma
ray scintillometer)(2 @ GR-110)& ©]-83} Z} =
S0l A ZE T AR kel 2ol
12 59 13 A4 7H& 37)5k= 1 cps (count
per second) 47} 102 5311038 EXH - 7]
7] A A Bt ghe A sted E715h= 10 cps
2o} Slek. o] AT 10 cps HA1E Aesto]
e 00 59128 W71E ol E7Hgke o
LR A tiE AR o2 ST, ol e
T o5 A F AT i WAks g2
B H Ft S etk 22a Yaks e 2
EZEEE 100 m x 100 me] SHAZ} HA Yo
EZgEE =FARAECIN S diE YAks ds
o] Fatghs T EHAA HA Ul Paks gkl of
SEgho = sk, 1 diskghe] YA€ T AR
o] FAof 7L 2t

4.1 FF o{2HAHX|A

AlgAt A F2elol /IR 1, 2). A
2 Aol AY, IbeadEnke, e ¥

B, AEE, FE718%, 28R),
A3t 7 A E o it o] & Bt F
A I ER= wl1ntEo] E, S2E 3t vk
& A9 Q7149 5o 2 FrEETHKang et al.,
20179] 19 3). o]& Foll S22 Mo F
HsHA Rzt APASY =8 AW A
= HA X FtHKang ef al., 20172] 13 3).

2

A

L

N (& o



—

§ AR TRl TAIRSL WA

—
o

ZF
HA

C BER Aol VY O BX

0

- 3
| £ 0z

389

QPP AR ghe 852~1217 cps HSBERE 1089 38~176 cps WSHE Holtu|, o] X|ofe] oleiek At
cps) S Hole FEVINF WA T T 5 BIAGS 9N FET TE (95 uls) oh9 =
THLd da). ol T WSO WAV Wt BARS T THAH da). =5 AR Zho] TUE BEgee
ST HE AGY YTl HIsl D5sHA = o FE7IAET HAANAMEYY EEF T dAst
F718% WA IS AT HALGF A (3™ 5), Ohetal. (1988)9] &R FA| o £E2F Y
T B2 70~221 cps RIS HolaL, SHYRE vl AR S 218 ste] Kang et al. (2018)2
©PS)| (a) Eoraesan 1039 (1217) ©P9)I (h) Iron Mine 155 (1404)
1200 T 1400 9
1000 1200
1000 164 (940)
800
600
600 w00
258
400 991
131 I 400 T
2001-86-101 82176 T IZ4 1%4 130 122 - 78 i 140 88
S (] o 70
o T 3 ‘18 l ‘* t i i x I 20;) 751 T I 1 1 t 714 I
¥} P ALY IR ST N IS
O RN R AR SR A NN ) <f</ < € & R < T QA €
K @@ @Q?' $Y~ @@’ NSRS A% @4?’ & & RS &
(cps) 103 (415) (cps) :
¢po)l(c) Namsan "> 21;50 (d) Hyangsanri g ()
350
118 (399
1300 400 (399)
250 108 113 300
200 T 138
102 200
150 47 84 | I 62 o
+00 & ' 1 } 100 T 59 oa T
solo 53 13 i 26 40 § > t
0 d I - ¢ - ol ® 3 ° I 1
¥ § SO TR SR LS P R S S N R 3 ¥
X % & O 3 A > Q Q \ad
> N
(cps) . -
450 (e) Oknyeobong 112 (450) 15;0(460)(;22)) (f) Geomseungri 114 (310)
400
350 250 11t 104
300 200
103
250 130 3 156 101
200 T
il 72
150 : | 100 65 } %4
79 q
s R l
1 0
0 s & o $ & 3 &
& < ot B < o Q AT S 3> s
¥ ¢ F & @“Q” & T Y &S

Fig. 4. Average and range of radioactive values in the constituent rocks of the (a) Eoraesan (modified after Kang
etal.,2018), (b) Iron Mine, (c) Namsan, (d) Hyangsanri, (¢) Oknyeobong areas, Chungju and (f) Geomseungri area,
Goesan. The numbers in brackets indicate the radioactive maximum values in each area. HMCOR: meta-
conglomerate rock (Hwanggangri Formation), MPER: metapelitic rock, GRGN: granitic gneiss, IQTZ: iron-bearing
quartzite, MPAR: metaplutonic acidic rock (-L: banded type, -F: fine-grained type, -B: basic-bearing type, -C:
coarse-grained type), MHAR: metahypabyssal acidic rock (-vco: very coarse-grained), MVAR: metavolcanic acidic
rock (-M: mixed type, -Fe: iron), MBR: metabasic rock, MCOR: metaconglomerate rock, MPSR: metapsammitic
rock, QT: quartzite, CRLS: crystalline (dolomitic) limestone, Pg: pegmatite, Btgr: biotite granite, Gb: gabbro, Di:
diorite, Gp: granite porphyry, Bd: basic dyke. Y-axis: radioactive values, X-axis: constituent rocks.
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Fig. 5. Diagrams showing (a) the nude geological map (refer to Fig. 3 of Kang et al., 2017 for details) and (b) the
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Fig. 6. Diagrams showing (a) the nude geological map (refer to Fig. 4 of Kang et al., 2017 for details) and (b) the
density distribution of the radioactive values in the Iron Mine area, Chungju. Dots: outcrop locations.
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Aot WA A ol A BARE 32 R E
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Fig. 7. Diagrams showing (a) the nude geological map (refer to Fig. 5 of Kang et al., 2017 for details) and (b) the
density distribution of the radioactive values in the Namsan area, Chungju. Dots: outcrop locations.
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Fig. 8. Diagrams showing (a) the nude geological map (refer to Fig. 6 of Kang et al., 2017 for details) and (b) the
density distribution of the radioactive values in the Hyangsanri area, Chungju. Dots: outcrop locations.
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Fig. 9. Diagrams showing (a) the nude geological map (refer to Fig. 7 of Kang et al., 2017 for details) and (b) the
density distribution of the radioactive values in the Oknyeobong area, Chungju. Dots: outcrop locations.
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Fig. 10. Diagrams showing (a) the nude geological map (refer to Fig. 8 of Kang et al., 2017 for details) and (b) the
density distribution of the radioactive values in the Geomseungri area, Goesan. Dots: outcrop locations.
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