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Radiometric Age Maps of Volcanic, Plutonic and
Metamorphic Rocks and Ore Deposits
in the Korean Peninsula
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Summary

[. Title :

Radiometric Age Maps of Volcanic, Plutonic and Metamorphic

Rocks and Ore Deposits in the Korean Peninsula
II. Objectives and Purpose of the Project

Most of the advanced countries have established geological
sequences for their own land, based upon 1sotopic age data, and
published radiometric age maps of thetr own countries as a periodical
publication. Totally 1500 age data have been reported from Korea
since 1970's despite a late start of geochronology. High growth of
domestic 1industry and progress of earth sciences and related
engineerings demand various kinds of 1sotopic 1nformation on the
basement rocks in the country. Recently many people desire eagerly
compiled age maps as a guidebook. Duplicated datings for the same
rock by different workers are also one of the inevitable things caused
by poor communications.

The main purpose of this project 1s to compile scattered previous
data in various data sources and to publish radiometric age maps (on
a scale of 1:1000,000) for volcanic, plutonic and metamorphic rocks

and ore deposits in the Korean Peninsula.
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[II. Scope and Content of the Project

1) Collection of detailed information on isotopic ages for igneous and
metamorphic rocks and ore deposits in the Korea:

-  Extraction of data from various data sources (totally 234
papers): e.g, scientific journals (150), research reports (54),
Thesis for PhD/Msc (16), Workshop proceedings & others (14)

- Cllection of data on North Korea from a recent publication
Geology of Korea, 1993: Pyongyang Press/in English), previous
data by Russian researchers and quoted data by Chinese &
Korean geologists

- Additional i1nvestigation of further details: e.g., sample
information (Logitude-Latitude, National Grid, administrative
name of locality); Revised age data re-calculated by new

constants; Missed or wrong data in the data source

2) Compilation of isotopic age data
-  General 1information: Sample No., Sample location; Rock
name/geology; Geologic unit; Name of mine/commodity; Dating
method/material; Radiometric Age; Data source
~ References file: Published date; Name of authors; Title of article;
Name of journal; Volume/pages
- Analytical data: Radiometric age; Method/material; Analytical

data; Initial ratio, MSWD, Reference list
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3) Publication of radiometric age maps
- 4 sheets (on a scale 1:1,000,000) for volcanic, plutonic,
metamorphic rocks & ore deposits

- (Color—-graded printing according to geological ages

I[V. Results and Suggestion

1) Results
- Publication of radiometric age maps (1:1,000,000 scale) for the
first time in Korea: 4 sheets for plutonic/volcanic/metamorphic
rocks & ore deposits
-  Compilation of radiometric age data (totally 1,715): Volcanic
(316 data); Plutonic (958 data); Metamorphic (252 ages); Ore
deposits (189 data), South Korea (1,529 data, including Jejudo,
Ulleungdo, Dokdo); North Korea (186 data, including
Baekdusan)
-  Improvement of efficiency in the usage of radiometric age
maps by color-graded divisions according to geological ages
] Volcanic rocks (4 divisions): O Pre-Cretaceous (>135 Ma);
@ Cretaceous~ Paleogene (200~50 Ma); @ Early Miocene
(23~17Ma); @ Pliocene~ Quaternary (<5.3 Ma)

] Plutonic rocks (4 divisions): O Archean & Proterozoic (>590
Ma); @ Paleozoic (590~250 Ma); @ Triassic~ Jurassic (250
~135 Ma); @ Cretaceous ~ Paleogene (135~50 Ma)

] Metamorphic rocks (5 divisions): (U Archean (>2,500 Ma);
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@ Early Proterozoic (2,500~1,600 Ma);, @ Middle
Proterozoic (1,600~1,000 Ma); @ Late Proterozoic (1,000~
590 Ma); ®Post-Paleozoic (<590 Ma)

[ ] Ore deposits (non-colored): plots age of mineralization;

shows granites related to the mineralization

2) Suggestions

-  Wide spread of radiometric age maps for an effective utilization

in Earth & geological sciences;, Civil engineering using base

rock,; Mineral exploration

- Requures a generalized maps i1ncluding all kinds of

geochronological information on a scale of 1:250,000 scale
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1. HE Y

oot WA EAUALE o]&F dSFA 7]
= ood FEolvd YHerR FE FHE
age) ' olg} dFow, O AT
dolth. A (Geochronology)dl X3 HHA2= 7ige] HHo
et A5 3 GAR FEH dojAe dgd FAHdAIHE AAETH
A Al - ERHJA G2 FElHeg dHsr]d ol=2XH. gAY F
Addaddie B8, BF 5 A4A7Ie €8 xE YA 7), 7HEA
7], HAAEE ol B3HEE Y A7) F ThFE X ASH AAHES A AE)
T HIol= Lotz st 4% TR FHAUY 2 get
THEAAUSHAYHE sl A = dA ot

SHRE o] 2242 A AAIE] FHrld P EH= AW (Archean:
254 o)l AdE TIRtAHEE olF FH 2ol AAE 3k o|27]
7hA] g A A A" dHoeE FAHEH A=, olEY A
o= o] 7Ex] Yol o) Il 2o B2 FAE st B
Aol A= 23 Ut Mo AiFAH HQF FALAL AFFEAH
717F el BgE7] A 19708 XR7bA| = Fntxd] X ste ¢
A gl FAe B33 sedadd Ase dE, ml=, gAol 9 &t
A3, E= 25 =Y FEATE AHI] AlASAT. 1970 d
FEE Rb-Sr AFEA7|Y mUzdez wHAddd A9 Rb-Sr
A7t AAE7] Astgon, 19804t Fuldls K-Ar @ SAME
(Fission Track) 7]=¢ &yl et #9dALdW AEe T3 2 FHE&



7 thkt HArk FIZol= Sm-Nd, Ar-Ar, U-Pb, Pb-Pb &4
ANESAHo| B3 d7= wAGA Y] o231 T}

o] AYE 43 Hoste FoA= ¢4 ojn E1d AREE X
Abste] #ZHzE A Ha, AEE A gEHA A &2 Fede AR
A A2 JddSFHE AxsA g€ a8y, 530 2= dd
2R3N} FEH EPL ddo] RAWIAY, AR e ZARRY A
719 Jidetel HE o] ESI= Ho= ¥ Aefo] wr27] nl™d
ojt}y, welAy HMEFEA Y BIAM Fo olnl Hud F FAZE

| oJ®| i olv] SAHE v} = AlFC U3
ZEAM oz ¥ S Al W3 Aol o dFE ol
3 EAIPES k& @a sFsty] s, olrl FHE Ao &3
HRE 3 To g4A B4 + Jde AEIH 59494249 A=E A
Z4sled dg] BF3ste dHol F540o] ¢

=
=

ShRt o)l B ¥ 3te A 9 Fdd B3 sHLAEd AR 19703
t ZRHEE dE2olu ni=, 2{Alo} Fo TR o FAHEHUH (eg,
Ueda, 1968, 1969; Yanagi & Yamaguchi, 1970, Hurley et al., 1970;
Polevaya et al, 1970; Lee et al, 1971). A2+ A 9F2 FA4<4
AR £28 BY ARAEAE b5t waglel B sE Hol
Stk 2ol Fo T ARYEAE FVERE 19659 AN BE
AMsigon, 2 g FUY A, ATFRLA L FAEE T F
HAzalel o8 AstEth 53 oHY ERE AAT B e
ANFAH AR Wi HE7 BEFESIH, Al&E9A 5 FHEHA Qs
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AEE 25 FUl2 R Gqnt

F3toll X3 dAd B AgEe MY FE HHAEALE S F
8 HETEA (122H)% FALAF4L RmsdALA T4, A
74, THAZZFELSTAE X)) dFEILA (44H)olth F8 T
A= AR (1964~1995: 1228 5 43H), Fakx]F 33 A
(1968~1993: 10298 < 53%), ALV BA A3 A] (1994~1995: 11H F
119), & $2]R] (1992~1995: 8H), &l X7 &3] 2| 9} =4 -{-A
A3k3)z] T (7H)olth. «=Feo HET=EAQ! Mining Geology,
Economic Geology, Geological Society of America Bulletin, Nuclear
Tracks SolA = 28He =Fol LIAHAT. TH, =79 AHdE &&
3 ¥& B A8V F5E F=F 16¥We] XFEHUCH, HA
Lt A7 E st T8 ARSI =9 FFEIMY JHAFHA A
Aol o3l dod A7 Fx o|&AE st FESIAT

Table 1. Number of compiled age data for different age maps.

Age map South Korea North Korea Total
Volcanic rocks 288 28 316
Plutonic rocks 860 98 958
Metamorphic rocks 219 33 252
Ore deposits 162 27 . 189
Total 1,529 186 1,715

Sl B3 5o FQ8 EFExc HZ HYEE Foreign Languages

Book Publishing Housedl 4] &3 ¥ 9EH Geology of Korea (1993)°]
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] 1 ¥ Yanagi & Yamaguchi (1970: F+# A &+=53%), Kropotkin
(1974: 34X &) 2L Polevaya et al. (1970: v =ZX A ZAIA B F) &
ojt}. 1 Hioll dFAR e T FFYASEY =84 dSFELE AsS
o] X3E AT

Table 1°] ST E oz £33 FALLAdUHARY 48 &4
HE2 AT 35 A9ES - F 1,719 2N 34k 3167 (F
A4 TN 23, A 9587, WA 25270, B/ 1897Heltt.  Table 2
ANA Hie vle} Zo], AdSAH LY wE XEQ = F 17157 F
K-Ar € (1,00470)7F 718 B2 ¥]& (9F 58%)<& AHA|stal, Rb-Sr &
th (32170)7F < 19%, HAEHH] (30870)= <oF 18%, L8| 2 ¥}l
Ar-Ar, U-Pb, Pb-Pb, Sm-Nd, “C %l 93 dd& 827124 < 5%
& A FH

Table 2. Number of age data determined by different methods.

Dating metod South Korea North Korea Total
K-Ar 8493 155 1,004
Rb-Sr 314 7 321
Fission Track 308 0 308
Ar-Ar 13 3 22
Sm-Nd 17 0 17
U-Pb 11 7 18
Pb-Pb 7 10 17
14C 3 4 7
U-diseaq. 1 0 1
Total 1,529 186 1,715




3. A5 T 2

TF3:E AEE 1) 3HE AEE 4% 24 HaEFH #A3 g
2E (Appendix 1) ¥ 2) AE A, A%, #H4L4LAY, A e
/AHAEATY, FI1Ed HE B4 HE S8 3 79 2 4+ A= 7

d Algd B3 FEAHE Hd2 FEHET

HIEZHS 2P dE o2 HYsen, o2 (87 HFE 73
< JEEE Yo JdUEUIE F AT dEHUE
st= F A ok d¥HIY e YEhhAT (A

=T AELAE 7IYets, AES=Ae BFde €714 B7)EHAH



RE =Foh} A5 AEL 2T JRoE Frsod, AE ul
2 3 HEo #FZ3 ol 4 AAPE dAAE Tl HAE B IS
t} (el: @2& [K], gole [E], dBE [J], BE [F). 4 FEA
Eo] gle Afde FYstH AES AU, o] Beols AEFS
=232 EASACH

5) A} 5.& A
stz ALoe =R o|FH ® (Volume)-Z(Number), 974
HS, Sd=FL FuES 7]

o] Holx], ERol} &9

TAM EE I 9 FIS YR R 2

AT #HolR= =1 A= &)

of o
’
gls

S92 2HAE FAdE Az A, F4W, FHA2AY,
M3 5 ABd B BE AN FHIF $EH

i<
o] ATt o] A FEH HEE& FFEE a5 a2 2.

1) sHLAENAE T (Division of Map)

o] &9 A (V, M, P, O)= I A&7} £31A 2 e/dadd A
o FHE AN F= Aol ok Ve 24FY (Volcanic rock), P
< dAd (Plutonic rock), M2 ¥HA4Y (Metamorphic rock), 28] O

= FA (Ore deposit)S 7+al g1}



2) A7 AlE¥HSE (Compiled Sample No.)

AYPE R YEhd T/ AIEHIE AETFH A9 B9 doz A
£33 F7l43d givjsle A3 gz o] Ay &, 3t
Lol ANE oA JEY FF EU & XS 8 124 FH
132° 7MAE 1° 9492 S A2 AdA ¥EH HZMA #8551, §73
Br BdiH ATz gu7tRd o2 &9 43° HH 33° 71A & 1
G2 BoA GoE 10 FE3ld, AGgEE AR E ABYsiuth 4 &
AYadd A= F HFg EEd 2 AFE FFolB7] A A~H,
1~109 EAeF AHE A3

3) Y A1EHZF (Original Sample No.)
L A5 FH AHAIE ARSI If AIREHITE HIIGLEMHN,
FaEHe HE Ald HIYSEF 7T

4) ¥ (Name of Sheet)
G3te] AlgEE EF T Alg7E &3 3
£ 7IYstdth E3Atg e Afdde 15% AAFE Al 1:25%F A
FEBL 7IYdstE, 232 7SN

(ir

1:59F A E X E 9

o] &

5 X==x3x% (National Grid)

EIAEE A3 BE A E T 155 AXFE FAIH =
TP2(BA/AREE) o2 23 3 ZAE7kA] 71Ysiith
Fug, GEse] AzzFe golM Foz AFE AL FUsHA,
FANE] JI2xEE T4 1260 2 128° & ZIEoZ 7+ oiA] dbE
g Hol festodor il A& &0, 59 A Ee FAAFL

_&;E
rulm




74 128° & A|UYHEA AAAdA = BAAFEZE 290014 ©iA] 110 A=
2 A"

6) A= (Longitude/Latitude)

AT A5 AR BHE HAfode =C )20 )-=() @
A7FA] BEE| EFHSAY, AR EHA A5 HAXTF BAIHA] F
Atelle 7t oo U5ty AdAl A hrkE |IAE HEEH]
AR E AlAstE FTEHIEE F7I8IATH

7) A% (Locality)

e A d PFAF QLY AFE AAX st A YF2E SIS
of G333k A2 HZ AHTY T 2 BAUBLE o Xy} &
=°| ot AL = JoyY JtEsiH A2 FHAYFE S H7]EIAH-
539 BFFTHLE A BYL2 A BHR|Fo] AMEE BHFHEL
2 Bol vlAAY. 53 53 FRAFLE 19923 FA X =F3AL
A 7k HAIEFX T (1:35%h)0] 2 AFH T

Aol YERZI= dFFoR dY FEAT F7IHA glof A
T ool¥ AERFAME F3 HIe) HARY AolHE 1B sho,
3l Ivete FEIFZIYH Al 19833 old FuF-olA HI B
< ot HAJT. o A9 H7|Y2 o] §AEo] FEAHAE BI FE
2 H9A 2 F A & F= FFel vk B IEABERIIE T H
woluv &5 T HEE= ' U v F37F Ao A wAH, I @
4 (OiD3 Ege od (O), F39Y 2% (Onyang)® AY¥ (Onyang)
o dolM HY = TEo] & £% AT B3 NPT AAme AL
Holl A FIA| el AE3F WAS Zo] ALY, E3F 5f/9 o




FA9] ¢S5 I ARG 48 50, 27t £3] ¢egde AT
(Yanggang-do)4 ¢ ¥ (Nangrim)8 7%= HF7ZJ T (Ryanggang-do)
o} &3 (Rangrim)22 X 73t}

) AlFE7IA 2 XAGFEY (Sample Description & Geologic
Unit)

9) IdHFANY 2 thAE4 (Dating Method & Material)

¥  (K-Ar, Rb-Sr, Fission Track, Ar-Ar,
Sm-Nd, U-Pb, Pb-Pb, “C 5)& B7Isl2 dhEFH A18d ZEF S
ZIA st AT AUARE YR 3 Bd= dY (Whole-Rock: WR)
olg} X 7|5t%, Rb-Sr ololLIE9 7dfol= ZF olo]&am &Y Y&&
okxt2 H7)5tUTH & HY olol4A=E (WR isoch) &l Agz #E
2} 7] Aoz F3 24 ofolaa e R 2 FEL I E AR
std 718U (o WR-Bi 2pt; WR-Mu 2pt). o8] S22 234 o
2l F ol EL ThEstE AlRY 7R Qe FEASIT (4!
4AWR-1Fd-1Bi; WR-Pl-Mu-Bi).

10) €A dEd (Radiometric Age)
2E FH9AaddiE #¥ehd &9 (Million years: Ma)® Zil XA}
= *1 sigmaZ YERIS 545y e HAer ld A=

— Qg



ALd ddld B-¢s AR AAE dAUE G ZiAsi de oA A
BT T3 Q) ZIYdste AR A LREE 19 FAEITH
Rb-Sr tjel 79, HdolojAmaE2Y dos FB3F QU Sr 24
(Initial Ratio: IR)E WEN, 2 9 JFEX Y olo|a=aEY W= &
223% ¢to) ¥Sr/Sr AW (Intercept)S VERY AT

11) 353 H3E (Reference No.)
THLAEAd REr7F 2 HAEFFH (Appendix 1) BZHIE
B F JEE 3T

2 BHAZE e AR B¢, ¥z HiolE Hg4ol B
2= U = dAISHA 2 sloled o] il st de T
A3 FUch <A 4o B FAe FALadH F
(F39)E A% o9& &9, K& K-Ar, R2 Rb-Sr, F& FT, A

o,
T
‘-Oli
i
n

= Ar-Ar, U= U-Pb, P= Pb-Pb, S& Sm-Nd & 53

F12 EAAE diolgdol22 ZAHdE AdSH Y H E4AEY
= K-Ar 59478, Rb-Sr 6987}, HAHEZA 3177, 28l 2 ¥
Ar-Ar, U-Pb, Pb-Pb, Sm-Nd & ZtZ} 197, 1174, 67}, 2270 o]},

4, FNQXAAY A9 AHEAY

4-1. A= HF

S8 ARE A, A4Y WA 2 B T 4Fo2 TEHA

—10—



1:100%F 3o 2 FAYAadd AXE HFY AFRsiuth 27 #4944 S
t Xxe 218y (Background map)S.2 AFR-EH XA T & 19953 S+
AL A TFaoA HTEE 1100 A EAE HA BT (AT 9,
1995)7 ¢H3] LASHA Sl O EE&E TS ATAFHGY. XAAFAAM
¥ g@F3Hd, 2gla AR, A% T AAdZAd AHH s HEo] F
AE4Ldd AEE AAFHLE WEATIS AL Fol7] sl ¥y A
AS HEMET 7 Fug Moz AU

A A2 SUEe AFER FYH 4 A 2 HAAYE a4
gz 23 d og, 3 AdREdAMeE Ze AFdY MBS AL
AZAHY HAE 4-512 vUrol M2 B YFxE2 QYFoEH
Athel FRo] Y BEsHA Holx&: HHST. i, FAde dd
Axs HAZEA 9% FEo A& AASHER, g3 B
A-AANE ZHA7]= AET 38 F3pE0 7 2HS TAE
Al AN £XE JUHE AJToEzA A He 49 e
A AFARE JFZREE 33T BoAde AN sdAadd A
o HEAIA E 4 A st

b L

4-2. AAAY L T

4-2-1. B AUAE
A AUAEE BYY, $24 2 S04 BE UYL 4
Ae 4oz gk 2eu AL A4LT g £ F
Fot TRAA AUWASE FAFOEH, Y, FA, 9714 BYL 7
oo whsbargh (SHAlgbel AREE A FE BN B4t A
A2l +E&ShTh B, A9 Wol FHE 4L ol T AYSA



AR kel A A= XFAF Y. 53] oo 2, 47 B3} =
“C dd] (Kim & Lee, 1992, Yun et al, 1993), 81 & &2 U-u|33d 4
(Jae et al., 1985), A3j¢te]l U-Pb Al (Kwon & Park, 1993) 32 X
F TRl A A 2, Bejo wal Y dHAE o] EFAIA
AR slATh ol&S AHAZA F3F &9 A5z TEFL 19 3}
AR FREEES ST A ddiXEdde 3H4FE 309709k B A
4 TN T F 31670 AdAEIE F£EFHAG o] F 3o AEE 288
Held, 8-3ke] g & 287l oltt
ikl A AAYE S 2ol A e o2 Fo 4x9 H

olof] oj& FEA Ut}

1) ¥etr] o] (135 Ma ©]A)

2) Wty ~3A37] o A (135~45 Ma)

3) AA37] vto] Al A 7] (23~17 Ma)

4) AA37] EF8tol M ~A47] (5.3 Ma ©|F)

1) ¥etr] o]z (135 Ma <] )9 3H4keb

A-AIHZE 23" AEH Zlesid, O 37157 e &3 559
T BANC mRAHLR AEEe dAdY |74 Y [(REAE
oAflA PRv]; @ S3Y FI4HES 73 2 SHFED A &R EX
He AW 714 Y [PALV], @ FE EFA G A=, AHE
2L FHIFddel vz YA EXxse Fekrl Er1-9er] 27)9 A4
T [J2] Fol sigdErt. o] FoA 7 EXWFH| HE AHSFTE
T2 AHE WA FAe /Y (HitG; effusive rock) R $3 A
So 2 FAEC (Geology of Korea, 1993).

2) ¥ty ~1A37] A (135~45 Ma) 3HAHE
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3) AAZ7] mle] Al A7 (23~17 Ma)9| 34kt

oi7lell s@sts At EYRA FIFF/FEETY R,
zH¢ AlOIE B #4229 A4 25 Solth. 53 ZaAde]
SHdS EXHA HE g FHALAAY AEVE BaEo AA37
kS A AT ;s

dxel Wy, AR I
WA BEXst= Al47] (1.8
Ma °]$)9] 7} L& sAtdolXgl Ex o g3 dFd A4&FHe
Eehol Al Bkt (46~25 M < T2 34 |G, 2L &
ol FAELE Ao F2 EXste IFEIAA= F4, B, d9de
2 AbEEE, DAHRAA For Z4E WRGE WA vl v
o2 HWshs Al47] Bddez S A=dl (Geology of Korea,
1993), o] E3HAl= At AR =l A Z T

g
l
2
)
oy
o
K
i
rH
o
o
.
I
o
oy
1o
Ku)
2

£
o
L
ol

4-2-2. A AUAE
A AUAEE RE AAYRT $43E Ae 950z S

o9 Fe oA AME v (e et ddiAEe X




ARG AAAY dUdAEde EF 9B dAdAtgrt +EEFHIULH,
o] & 3ol A5 = 8607M, EH3Ie A5 = 987K o|th. .
AAGe AAAHE &3 Zol 2 e Fo2 [ MEe A

olz FE3}IUth.

1 AT 2 A (590 Ma o] )

2) TAY (590~250 Ma)

3) AW Egtojoti~Fetr] (250~135 Ma)

4) et~ A37] A7) (135~50 Ma)

D) Al 2 fAY (590 Ma ol %) A8

A At (Archean)oll A A 7] YW % (Early Lower Proterozoic) At
ol9] 71 Ld HAAUYFE TFHE dEFHY R BT GJEHT
Aot AZAFTAZA HI AHo wije FHLASHA FXET B3
A QAW (Proterozoic)oll #HFdts AANUGFEE AAFEFA (A7) A
tl %), ¥4, old, SXIEFHA (M7 44U F71); 48, dAETA
(7] dAt)Eolth FilAs FAAL 4, W98, $A, B%, &
3, AAddiel 3G AUF AHRA Qe IAFY Fol AR EF
2o ol AAAYFE A Yo gt dAARES B X AT FF
o]l 7], a4 AZLHHAAERA 2 B3] BHIF T HridI=s |
g Ao g EFEHJUG

2) A (590~250 Ma)9 AAd<¢t
oW A4LF F HEAQY A B FRRHA (Hr), A
AEGH (HE7), FHRERA @HE7] Fr~Eolols M) Fol

ot Gl A= ofF AAAIZIZE BESHA A ER AT, RF7HA]



o] g oA IE = HAGAZE AU E E/FE 5 Ut

3) T EgtojopE~Fe}r] (250~135 Ma)9] A<
nAY e AAEUF T ESololLrE £/E AL I} B R

HAEZA ol FEAAME ALt FH AR dATE E

AE ¥ O Bt 4dEA dA 4 FElR BERE ALY A7

38 AT B Aol WA EEW ZLEAFYF B J

FER, 2T 53] dd 5 A Folo

>

¥

1,
O
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4) W7~ A37] H7] (135~50 Ma)9] A48

sopylel] AAE AHARE EE WS FE Ae FFPeaF

2 AR UHEo] ExHEct 1 Bl MU FUR IJFYHF
o} B3le] FEEIFAZ} olo sDHEHCTE olRT} 7|9 mA37] F9
M= AT BFAGY FAs e, 539 R4 2 BAbE
g soltt.

HAYG dAdAzeols tiEE A7, &¥WA g xglil "HAAEFAY
Al 2 AAY JAYRIE EEEH, 2 st AW Y Aldir| A
HAAGF7F TET HAY doiAEde 25 252709 ATt
Eron I3ty B3] xRg= 2 21971 ¥ 3370 ol

HAGS thotgk Az o WAAR-E ol AR FEo] Fuls}A]
23 HEE gt "4 AFAAHe PR tg# o] ZA 5
o7 Fo| Mz zpolr FEIIAT

1) Al (2,500 Ma ©]3)



2) YA A7l (2500~1,600 Ma)

3) LAY F 7] (1,600~1,000 Ma)

4) AW F7] (1,000~590 Ma)

5) A o]F (590 Ma °]¥)

a8y, SHFTY AFAYE ofF FHEstEE, ol E /AT

1:100%F AAFEel /A ZIEste SXHFY 85 [Ogllet F
[Og2]le A 372, 43 [0g3le ZAUZE 2F/3sHE, F9d€4 o
Ao Mo T UE USRI FA QMg 2E
H2st7] A8 SHFEFE AAFHE o dHSA

)

3

1) AT (2,500 Ma ©]d)e] W4

7, 2WMah A AALEGA 2 23 FP2Fo Wi, THURG,
7ot Adelel, v g AMele Solo

2) QA A7) (2,500~1,600 Ma)

QA A7) (Early Proterozoic)Z2 EFH+= HAYR< 539 FH4
E-FAGE dud 7R YA BEsy, nlAgE2:F AR I
o] q7le) &3}, FFHA A= AA-EIPLA Y A 4HS
Aqol gEF T Fol sigdHh

3 AN F 7] (1,600~1,000 Ma)




4) AN £7] (1,000~590 Ma)
A F7] (Late Proterozoic)2 2 H 3+ HAYRFIE FIGEE

g EREt S22 R-FF [0gl-Og2lel sFsE BAY
11007 AAENA MY A4Y F79 2L AEz EHsded, I
AANE obF FasiA gk

5) A o} (590 Ma °]%)

A (Paleozoic)Z2 EF/Ev HAYF
A T ESt= PFHE oY FIFT, JFuFsT, FISTE, LFST B
A Ao JYFTF Foltt AR SHFTF [0g3]le] AFHAH= 9}

2 2 EsA R, 11005 AAEd] 7EStY TAAE ER/SAH.

4-2-4. B4 dHA =

FAre]l EUiddle guvtyow F3FRLo] A7|E AASEE,
Tete] AGAIZI9 s 2R G2 B9 Bo kA FY ddie A
AAHE FESA Fah Ty, A4S NAEIXITE Y8 F2
2M4, F3e 4 AT BAE HEY = A s

4-3. Q4D 2] AR AT

FAYAAY Axs YFEE AZAUHE F£FT XX P Als
A=k @A HE AEY ANFAHRAE A Lot B 5 UA BN F

& Aotk £%€ ARE 1) FA9LA, 2) PP 2 UAE

L.




2, 3) AR T, 4) 4 (FF)Y &AE JdEo

1) sHEa |

AMNEaEFTHT FE Hdddl= LAE EF AAF Ahe] ko] 7155 o
At 2 FHLAEU X Edle Mrhd (Ma) @92 B4E gdtA
Ron, AA3Z] &3 A47]9 L ddie 4P olsHtA] A3 U
B} WA

Table 3. Abbreviations for dating methods and materials.

Dating method Abbrev. Material Abbrev,
K-Ar K whole-rock W
Rb-Sr R amphibole h
Fission Track F hornblende h
Ar-Ar A riebeckite h(ri)
Sm-Nd SN muscovite m
U-Pb UP lepidolite m(le)
Pb-Pb PP phlogopite m(ph)
14C C biotite b
U-disequil. UD sphene S
zircon Z
Rb-Sr ISOCHRON apatite a
feldspar f
whole-rock isochron RW K-feldspar f(k)
plagioclase f(pl)
whole-rock + mineral(@ RW-(@) sanidine f(sa)
2 point isochron microcline f(mi)
sericite se
whole-rock + mineral@ RW-@)-(b)- alunite al
+ mineral®(+. ... illite il

— 18—



2) Az oyEd

Table 32 LA AX9 A8 FEEH dUSAYHA dI4ER
o] ¢Fof gt Adioltt. & HEA T dHSHEES, 28 dolo
X713 FE A= HEEEAT S 44 AAIFo Fo] e WA o
2 FEL AHS F9A ARSIt (d: galena=gal, quartz=qz,
garnet=garn, chlorite=chl, diopside=diop ). Rb-Sr o] g} 7} X
ofo]& A ELE Table 39 UF ot FEolAMet o], Hehopo]aa E1R
Beols doz dEx W 345+, BF K-Are] JddEdE &%
2 w2 BAIE A FESAT. O Yo A @dFETHS 23 of
olAFEL W Fo i FEY UIFE & Ay FEY PR F
gt olo]AAERA Bt A2 MY FEY dSE -TE HESEAH FEA

Stth (o AY-FEE-We R ofo]4AE-L Rw-b-m).

3) AlEHE
#2828 F W UF $ITE ol ASHE U HY A
ME7 Ao ok AlEWEE sotrry] g 93 AgEa
ol Attt =, 74 124° F¥ 132° 73] AclA KE H7HA]
23, 59 43° #H 33° 714 1089z PRI A4 FAdLd
of Ao A HF2 FEo A A~Het A 1~108 FAI8UH.

ot 7HEFAQ Alge] Ui
28 &4 F JEE ] A8, ARY W UFe AlgHE ¥E 59
A4S 71 7t A8l e G E AU A9 3G
FFE olFc AAYFT Agsta, pitddeoly MY FAfdles I



AEE WFSA el FAT (Table 4). 349 Adde F 7Y
S BEFE 71T

Table 4. Abbreviations for name of volcanic and metamorphic rocks.

Rock Abbreviation

Volcanic rocks

Basalt, Basaltic rock B
Andesite, Andesitic rock A
Rhyolite, Liparite R
Dacite, Dacitic tuff D
Tuff, Welded Tuff Tt
Trachyte, Trachyandesite Tr
Perlite Pr
Quartz porphyry, Feldspar porphyry, Felsite Po
Basic dyke Bd
Acidic dyke Ad
Metamorphic rocks
Uneiss Gn
Schist - Sch
Phyllite Phy
Amphibolite Amph
Migmatite Mig

5. ¥

olH Ao Zyz Syale] BEXsh= A3 sFAel st 1:100
7 FHLEAAY A=V Y Aoz wuEo g N gdow Xwd}t




o] T TgreEdTs EE 7|WNYE o83 FEHA/EY JEARR
g B2EFHA HIAG 53] 5T A5E A AANTGoEZN FL& 0F
=

19953 & dA FE HSFBAES F L7IVHEAN FHL4LA
AEE 4F282 FESY UAsiAcH=E Addde Ffdes Arsrt

A& AEFHL AAE g A e|xg 1:25% &3 HE A
3t VIR EE o|&Sty BEE ST FAel B AF5E FHMA 535}
= Aol O HEAY A2z ATHE.

o] HilAe HLEZ UAH Fo A= Y, A HAY @ FA
o] HEAGY AE (1:11008hHe] ABAZE Furl E FHe=E et
ANE2AHRY} SU4d] B3 FHABAEE 2 %o] YT w5t
HE2 20 qHolng, A= 7 wiTsA Ede HL o4
A AzZgict, 23 2E Ao B3t D/B Y ¥ EFE dFH ot

d

a3
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List of References for Age Data
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Title

Vol-No. Page

Refer, Author Year Journal
No.
68-1 Ueda N, 1968 (Evolution of the Continent in Northeastern Asia MSc Thesis, Tokyo Univ,
I: Reconnaissance Survey of the Geochronology of
the Korean Peninsula)
69-1 Ueda N, 1969.5. Evolution of the Continent in Northeastern Asia J.Korean Inst, Mining 2-1 96-97
[ Reconnaissance Survey of the Geochronology of Geology
the Korean Peninsula [K]
70-1 Yanagi T.& Yamaguchi M. 1970 Memoirs of the Faculty of Science,Kyushu thiv. Kyushu Univ, 20-2 82
Series D). Geology
70-2 Hurley P.M. ,Lee J H. 1970 (Report: Age Data of Korea) M. I.T.
& others
70-3 Polevaya N.I., Putintsen(1970) (Radiometric Age Data of North Korea) U.S. Geol . Surv,
V.K. & Sprintzon V.D. Memorand.
71-1 Kim 0, J. 1971.6, Study on the Intrusion Epochs of Younger Granites J.Korean Inst,Mining 4-1 1-9
and their Bearings to Origenies in South Korea [K] Geology
71-2 lee J.H. Hurley P.M. 1971 Radiometric Dating of Precambrian Rocks of Korea [E] Geology & Ore Deposit 13 12-18
& Pinson W.H.  Jr. [Geol . Surv, Korea]
71-3 Choo S.H. 1971.9. Isotope Ages of Granites in Korea(Hw ngri,Masan, Geology & Ore Deposit 14 45-59
Busan, Iri, Andong, Jeungpyeong areas) [Ki [Geol . Surv, Kir:area[]}0
71-4 Seo H.G. & Choo S.H. 1971.9.  The Intrusion Ages of Granitic Rocks in the Korean Geology & Ore Deposit 14 31-43
Peninsula [K] [Geol.Surv_Korea]
71-5 Rupert R.T. 1971 (Report) [E] The Gulf Research &
Devel opment Co,
71-6 Lee D.S. 1971.9.,  Study on the Igneous Activity in the Middle Ogcheon J.Geol.Soc.Korea 7-3 153-216
Geosynclinal Zone, Korea [E]
72-1 Llee J.H, Hurley P.M., 1972 Middle or Older Precambrian Apparent Age Values in Geology & Ore Deposit 17 15-21
Fairbairn H W, & Basement Gneisses of Korea, as Affected by Mesozoic [Geol.Surv.Korea]
Pinson ¥.H. Jr. Plutonism {E]
72-2 Geol, Soc. Korea 1972.7. Isotope Ages and Geologic Map of Korea [K] Geol . Soc. Korea



(continued)

Author

Refer, Year Title Journal Vol-No, Page
No.
72-3 Park B.K. 1972.7. Whole-rock Rubidium-Strontium Age of the Seoul J. Geol . Soc, Korea 8-3 156-161
Granite [E]
73-1 Hurley P M. Fairbairn 1973.7. Middle Precambrian and Older Apparent Age Values in Geol.Soc. America Bull, 84 2299-2304
H . ¥., Pinson W .H. Jr, Basement Gneisses of South Korea, and Relations
& Lee J.H. with Southwest Japan [E]
73-2 Gaudette H.E. & Hurley 1973,7. U-Pb Zircon Age of Precambrian Basement Gneiss of Geol, Soc, America Bull, 84 2305-2306
P.M. South Korea [E]
73-3 Lee J.H,, Gaudette H,E. 1973 U-Pb Zircon Age of the Precambrian Basement Gneisses Geology & Ore Deposit 21 5-7
& Hurley P M. of South Korea [E] [Geol, Surv, Korea]
73-4 Na K.C. & Lee D.J. 1973.9.  Preliminary Age Study of the Gyeonggi Metamorphic J, Geol . Soc.Korea 9-3 168-174
Belt by the Rb-Sr Whole Rock Method [E]
74-1 Kropotkin P N, 1974.9. The Absolute Age of Some Granites in Korea [K] J.Korean Inst Mining 7-3 149-150
Geology
75-1 Fullagar P.D.& Park B.K. 1975 Rb-Sr Study of Granite and Gneiss from Seoul, South Geol,Soc, Am, Bull 86 1579-1580
Korea [E]
76-1 Llee D.S. & Lee H.Y 1976 Geologic and Geochemical Study on the Rock Sequences J.Korean Inst Mining 9-1 45-74
Containing Oily Materials in Southwestern Coast of Geology
Korea [K]
76-2 Lee Y.J, & Ueda Y, 1976 K-Ar Dating on Granitic Rocks from the Eonyang- J.Korean Inst Mining 9-3 127-134
and the Northwestern Part of Ulsan-Quadrangle, Geology
Kyeongsang-nam-do, Korea [K]
77-1 Fletcher C.J. N, & 1977.6.  Age of Mineralization at Sannae and Ilkwang Mines, J.Geol.Soc.Korea 13-2 71-75
Rundie C.C. Gyeongsang Basin, Republic of Korea [E]
78-1 Kim D.H., Choo S.H. & 1978.11. Rb/Sr Age of Hongjesa Granite Distributed in Rep. Geosci.Min, Resour. 4 83-101

Lee D.J.

Seogpo-ri Area (K] KIGAM



(continued)

Refer,  Author Year Title Journal Vol-No. Page
No.
78-2 Kim 0,.J, & Kim K. H, 1978 On the Genesis of the Ore Deposits of the Yemi J.Natural Sci.Res, Inst. 2 71-94
District in the Taebaegsan Metallogenic Province [K] Yonsei Univ.
78-3 Farrar E,, Clark A H. 1978 Age of the Sangdong Tungsten Deposit, Republic of Economic Geology 73 547-566
& Kim 0, J, Korea, and its Bearing on the Metallogeny of the
Southern Korean Peninsula
79-1 Yun S, & Silberman M.L. 1979.3. K-Ar Geochronology of Igneous Rocks in the Yeonhwa- J.Geol Soc.Korea 15-1 89-100
Ulchin Zinc-Lead District and Southern Margin of
the Taebaegsan Basin, Korea (E]
79-2 Choo S.H., lee D.J. 1979 Rb/Sr Age Determination on the Granitic Rocks Rep. Geosci.Min,. Resour, 6 111-131
& Kim D H. Distributed around Cheongju area, Central Part of KI1GAM
Korean Peninsula [K]
79-3 Paik K.H., Yoon K. S, , 1979.9., Geology and Geochronology of Gwangju Fault Area J.Geol, Soc. Korea 15-3 201-209
Kim E.H. & Freeland M.H. [E]
79-4 lee D.S. & Yoon H,S. 1979.12, Geochemical Study of Black Shale in Uhangri J.Korean Inst Mining 12-4 207-221
Formation, Haenam Area {K] Geology
79-5 Shibata K,, Uchiumi S, 1979 K-Ar Age Results-1, Geol, Surv. Japan Bull. 30-12 675-686
& Nakagawa T.
80-1 lee Y.J. 1980.4. Granitic Rocks from the Southern Gyeongsang Basin, J.Pet Min.Econ. Geol. 75 105-116
Southeatern Korea, Part 1, General Geology and K-Ar
Ages of Granitic Rocks [J]
80-2 Lee H.K, 1980 Complex Sulphide-Sulphosalt Ores from Janggun Mine, Ph,D, Thesis, 341p.
Republic of Korea [J]} Waswda Univ.
80-3 Jin M\.S. & Choo S H. 1980 Rb-Sr Age Determination of the Yucheon Granitic Age Dating Workshop,
Rocks [Abstract] Seoul , UNESCO
81-1 Choo S.H., & Kim D H. 1981.11 Rb/Sr Age Determination on Yoocheon Granite, Rep. Geosci.Min, Resour, 12 183-195

Changweon Granite and Andong Granite and Granitic
bneiss

KIER
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Refer,

No.

81-2

81-3

81-4

81-5

81-6

81-7

31-8
81-9

81-10

Author

Jin M.S, Kim S.Y. &
Lee J.S.

Kim M.K,, Chon H.T.
& John Y VW,

Choo S,H. & Yook C.C,.

Imai N, & Lee H. K,

Choo S.H., & Yook J.C,

Sato K., Shibata K,

Uchiumi S, & Shimazaki H,

Choi W.C. & Kim D.H,
Jin M. S,

Korea Institute of
Energy & Resources

82-2

Year

1981

1981

1981

1931

1931

1981

1981

1981, 8.

1981

Title

Granitic Magmatism and Associated Mineralization
in the Gyeongsang Basin, Korea [E]

Wall Rock Alteration and Geochemistry of Andesitic
Rocks in the Mulgum Iron Mine Area [K]

Compiled Data for

Age Determination in the Korean
Peninsula [E]

(The Formation Age of the Janggun Multi-metallic

Ore Deposit by a K/Ar age of Micaceous Clay Mineral
or Muscovite from the Chunyang Granite, Korea
and Related Igneous Rocks)

Radiometric Age Data from the Korean Peninsula

Mineralization Age of Shinyemi Zn-Pb-Mo Deposit in
Taebaegsan Area, Southern Korea

The Study of the Ogcheon Geosynclinal Belt{I) [K]

Petrology and Geochemistry of the Cretaceous
Granitic Rocks in Southern Korea [E]

Report on Stability of Proposed Site for a Nuclear
Power Plant (Buan Site) [K]

Journal

Mining Geology

J.Korean Inst,Mining
Engin.

Kor, Geosci ., Symp. ,
Hanyang Univ.

Abstract, Sanko Soc,
Union, Japan

Proc, Earth Sci.
Hanyang Univ,

Mining Geology

Res. Rep. ,KIER

Ph. D, Thesis,
Seoul Natl’ Univ,

Res. Rep, ,KIER

Na K.C., Kim H.S.
& lee S H,

Choo S.H., Jin M.S.,
Yoon H.S. & Kim D H.

1982.1.

1982. 5

wnii—

Stratigraphy and Metamorphism of Seosan Group [K]

Rb/Sr Age Determinations on Granite Gneiss and
Granite in Seosan, Onjeongri Granite, and Mesozoic
Granites Along the East Coast, Korean Peninsula [K]

J.Korean Inst Mining
Geology

Rep. Geosci.Min, Resour,

KIER

Vol-No, Page

31-4 245-260

18-4 185-193

1 50-66
138

1 o0p.

31 333-336

11 19-43
144p.
105p.

15-1 33-39

13 193-208
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Vol-No, Page

Refer. Author Year Title Journal
No.
8§2-3 Otofuji Y., Oh J.Y., 1982 Paleomagnetism and Age Determination of Cretaceous American Geophysical 27 388-396
Hirajima T, Min K.D., Rocks from Gyeongsang Basin, Korean Peninsula [E] Union
& Sasajima S, (in) The Tectonic and Geologic Evolution of
Southeast Asian Seas and Islands,
Part 2: Geophysical Monograph Series,
82-4 Min K.D., Kim 0.J., 1982.9. Applicability of Plate Tectonics to the Post-lLate  J Korean Inst. Mining 15-3  123-154
Yun S,, Lee D.S. & Cretaceous Igneous Activities and Mineralization Geol ogy
Choo S.H. in the Southern Part of South Korea(l) [K]
82-5 Kim S. J. 1982.12. Manganese Mineralization in the Bonghwa Area [K] J.Geol, Soc. Korea 18-4 181-194
82-6 Min K,D., Kim 0,J., 1982 Applicability of Plate Tectonics to the Post-Late Res, Rep. ,KOSEF 70p.
Yun S., lLee D.S. & Cretaceous Igneous Activities and Mineralization
Kim K. H, in the Southern Part of South Korea(l) [K]
82-7 Choi M.C. 1982 Report of the Third Excavation in Cheon-Kok J.Liberal Art, 14 207-2338
Paleolithic Site Kunkuk Univ,
83-1 Choo S, H. 1983.12. A Study on Age Determinations of Gyeonggi Massif, D. Eng,. Thesis, 139
Korea Peninsula by Rb-Sr Method [K] Hanyang Univ,
83-2 Kim Y. J. & Lee D.,S. 1983.9. Geochronology and Petrogenetic Processes of the J.Korean Inst Mining 16-3  163-221
So-called Hongjesa Granite in the Seogpo-Deogku Geology
Area [K]
83-3 Park N.Y, 1983 Ore Genesis of the Keumseong Molybdenum Skarn Res, Rep. ,Min, Resour, , 82-4-21 95p.
Deposits, Southern Part of the Jecheon City [K] KIER
83-4 Shibata K., Park N.Y., 1983 K-Ar Ages of the Jecheon Granitic Complex and Mining Geology 33-4 193-197
Uchiumi S, & Ishihara S. Related Molybdenite Deposits in South Korea [E]
83-5 So C.S., Shelton K,L., 1983.8. The Dae Hwa Tungsten-Molybdenum Mine, Republic of Economic Geology 78-5  920-930
Seidemann D.E. & Skinner Korea: A Geochemical Study
B.J.
83-6 Kim Y.K, & Lee D.S. 1983.3  Petrology of Alkali Volcanic Rocks in Northern J.Korean Inst Mining 16-1 19-36

Part of Ulrung Island [K]

Geology
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Title

Refer.  Author Year Journal Vol-No, Page
No.
83-7 Yun H.S. 1983 K/Ar Ages of Micas from Precambrian and Phanerozoic Schweiz. Mineral,Petrogr. 63 295-300
Rocks in the Northeastern Part of the Republic of
Korea [E]
83-8 Choo S.H. & Kim D.H. 1983.6. (Geochronological Study by Rb/Sr Method: Gyeonggi Synthetic Res, for 82-1-16 79-102
Gneiss Complex in Anyang, Gapyeong, Yangsuri and Geology of Korea,
Yongduri Areas) [K] KIER
83-9 Choo S.H., Kim D.H. 1983 Geochronological Study on Gyeonggi Massif in Korea J.Korean Nuclear Soc. 15-1 23-32
& Jae W M. Peninsula by the Rb-Sr Method [E]
83-10 Lee Y. J. 1983 Fission Track Dating and its Application in Geology Res.Rev., Kyungpook 36 431 -438
- On the Apatite Ages of Granitic Rocks from Eonyang National Univ.
Area, Korea - [K]
84-1 Choo S.H., & Kim S, J, 1984 (Research on Isotope Geology: Geochronological Study Res.on Applied Geology KR-83- 1-51
on the Gyeonggi Massif by the Rb-Sr Method) [K] of Korea, KIER 2-08
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