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A = 9} Na (1978, 1979)¢] A kA5t AFE A 23}
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FkE 9] AAF2E 9h3]7] 97 e 23 2 AAA] FEE Bol AAETE st WA
gado] 25k A A A 9l kol g A7 o] FE el wE) ARsigck BEA dEo R
3k FAale] A o2 A} o) F oA Zhol| mhe} AFIFET, g, AT, Az
%% A+ (Sino-Korean craton)¢} %2 2] 7] (Yang- o, A<, Ao £o 2 g (Fig 2)
tze craton) Alele]] whdEe= Fa-thu]-4AHE (Qin- 53] Yamaguchi (1951)%= A1t Wof 4] FEo
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zel, 1992; Yin and Nie, 1993; Liu, 1993; Ernst ef AN, TEA B E A G =3 o) A7
al., 1994; Ree et al., 1994). 2&|v} | Tulol M= XAl sid=lE Ao Yol 4] ZHd 4], A3 A,
DRGNS Hejzae BRI Fuojx, A7} A, zolApolE, MFA, LR o wAGE
e} 1dgk 3841 o] 5-2] Wk A4 A= 1 o] 2h&%h2 M wslgich Na (1979)= AT =<9
50,000 A& = Eulx = BtE o] g1A] bt} 22l AHET YolA] FAA+EFM 4 A, EeR
dA7d o] WA A4 (tectono-metamorphic) + AT, SERAFUN B g AR 4 gl
AsAHE 8H8)7] e 37 o) Gel dlgEel oha sjefion), AEE WA e B¥) uke
3L AZEEE A 2| d o] WA e Ao = AFEA gith weld a7 A
Ttk Q7 A A Fax, HA2RE W 2 Aol gt 71 ATE gl WA A EHE o)
Arfel A3l d)v]) A= Ree ef al. (1994)<) 23l o 28 = ¢ X9t AUAEA Ao B
wEH wprt 9l HeA 2AF= A AT Eshe Aol
QAA-AF A G AHET9] TR sl whE] | Fol= A 1d e 9] of] 3 ALE 58 Yamaguchi
gk o)F A FTol W3 A7+ Yamaguchi (1951) (1951)7} A 215 vle} o] 7 x99 WAk}
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Fig. 1. (a) Tectonic map showing the Imjingang belt
and various tectonic units of China. (b) Schematic
geologic map showing the outline of the Imjingang
belt. Compiled from tectonic map of Korea (Um and
Chun, 1984; Russian Academy of Science, 1992), Ya-
maguchi (1951), Li (1993) and our unpublished data.
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Fig. 2. Geologic map of the Yeoncheon Group adopted
from Yamaguchi (1951). Type localities for the
Anhyop, Puap, and Saknyong Series of the Imjin Sy-
stem are also shown. Note that the Sangwon Supe-

‘rgroup of Yamaguchi (1951) corresponds to the Puap

Series, and other Formations except for the Samgot
Formation to the Saknyong Series of Li (1993).

Zeivt A Agsl Aoe] daAe 2
5] A $-F0 2 qle] opF Tl A3
B35 vlr) glok o940 2 7o Chang (1995)
I o] 23t (1995)0] H3ke] “xAFeP o A 9
A7 A =FES (d), S5, 1993) #33)
B8 upr) glck 3 St A 741" 3173 9
AR 4T F3e) A5 os =B
275 o] ek (e, Xu and Tong, 1988; Yang, 1992;
Liu, 1993). wetid o dAFesE o)52 o
A ol A7 NE Mo 2un} Heslar
A} gk, 3
AN 54 e e 2
HEA kL) FGRE s12 X =3}
AR B AAE 712 Alsate 2 25}
T3] FEA, olv] EE T AF2E
(Um and Chun, 1984; Russian Academy of Sci-
ence, 1992)9} 1:1,000,000 =% (KIER, 1981)=
Fz3o] YA o) e EE AL Fig. 10
YEllgdch Um and Chun (1984)e) u]s] <=7}
N WA Azl e ol oA 7R )7} e
3

I

=l
S

=N

N

e ol
3

A
ol

L

&

ol A A B A QF R} 4] whgko.
AR NEY Fag Hol= 77
(mylonite)e] ¢a} Faio] A2 wjLo]rh,
w3} g}xd Aol A& B4 Q] W=l okt (granulite

o
ol
o
N,k
A
2

ik F
i
o
ki

Am

J. Petrol. Soc. Korea



[E3Quaternary basait
- exlrusion -
ENTulf
- extrusion -
{=1Deformed graniloids =
{mylonite) =
- inlrusion -
E8Metapelitic rocks
~ faujl -
[JSamgot Formation
= fault —
[ZZ)Gyeonggi basement
rocks

. Imjin
River

o
WI-M

2 AR
e ’///////,/ j 7%
/4504450

Cheongok area. Geologic boundaries are only appro-
ximate. Numbers refer to the analyzed samples. Sam-
ple sites without strike and dip measurements are
shown by open circles. Thin lines with numbers de-
signate national roads.
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Fig. 4. (a) Scapolite (Scp)-bearing metapelite layers associated with garnet (Grt)-bearing calc-silicate rock in
the Samgot Formation (sp. 93331-25). The length of this outcrop photograph is more or less parallel to the
down-dip elongation lineation (0°/30°). The strike and dip of foliation are N84°W and 54°N, respectively. Elongate
scapolite porphyroblasts oblique to penetrative foliation suggest a normal (top-down-to-the north) displacement;
(b) Concordant amphibolite (Ampt) layers alternating with folded calc-silicate rock (sp. 93330-32); (c) Tight fold
with an interlimb angle of 15°, occurring rarely in meta-sedimentary rocks of the Samgot Formation (sp. 9341-20).
The attitude of the fold hinge line is 35°/25°; (d) Massive amphibolite (Ampt) intruding the calc-silicate rock
(Cs; sp. 93330-1); (e) Amphibolite (Ampt) sills and dykes associated with calc-silicate rocks in the Samgot For-
mation (sp. 93330-10); (f) Photomicrograph of rutile (Rut) and ilmenite (Ilm) grains enclosed in titanite (Ttn)
of hornblende gneiss (sp. 93330-37). Matrix minerals include hornblende (Hbl) and plagioclase (PI). Rutile grain
is 0.65 mm in length. Plane polarized light.
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Table 1. Visually-estimated mineral modes of the analyzed amphibolites

Speci .
pec1mf:n*no Hornblende Garnet Diopside Biotite  Plagioclase  Titanite O'p aque
(localitv’) minerals
93330-1 67 1 1 2 25 2 2
(5032/2069) (Almygs5; n=18) (Anz; n1=13)
93330-38 46 7 - tr 40 4 3
(5039/1951) (Almgs 56, n=13) (Angezs; n=7)
93330-45 43 3 10 - 40 3 1
(5035/1933) (Almygsy; n=18) (Angs4; n=22)
9341-32 77 - tr 5 20 2%* 1
(5122/2054) (Anger; n=3)
9341-34 72 1 - 5 20 1 1
(5115/2053) (Almyy.50; n=17) (Ang.; n=13)
All samples contain minor quartz; n=number of analyses.
*National grid coordinates. '
**Containing trace amounts of rutile rimmed by titanite.
Table 2. Representative analyses of amphibole, garnet, diopside, titanite and ilmenite
amphibole
Sp. no.
Pt 9341-34 93330-38 9341-32 93330-45 93330-1
. no.
45 52 59 83 97 101 111 126 133 200 202
SiO, 4231 4338 4433 4345 4240 4487 4421 4357 4375 4559 4393
TiO, 112 0.92 1.09 1.07 0.87 0.75 0.99 0.76 0.81 110 1.07

Al O, 1378 1237 1087 1094 1365 1048 1229 1242 1166 11.08 1100
FeO* 1550 1515 1807 1838 1526 1431 1536 1564 1548 1779  18.12

MgO 9.11 9.70 8.71 8.36 941  10.68 9.84 9.89 9.91 8.93 8.71
MnO 0.33 0.38 0.21 0.18 0.27 0.20 0.33 0.34 0.28 0.06 0.18
Ca0 1164 1203 1143 1110 1157 1183 1126 1128 1152 1146 1173
Na,O 1.33 131 147 152 1.55 114 127 1.63 138 141 1.30
K,0 1.04 0.96 0.40 040 0.66 0.62 0.64 0.69 0.60 0.16 0.18

Total 9617 9621 9657 9540 9563 9487 9618 9621 9539 9756  96.21

cations per 23 oxygens

Si 6.38 6.55 6.68 6.63 6.40 6.80 6.59 6.52 6.61 6.76 6.64
AlIV) 1.62 145 132 137 1.60 1.20 141 1.48 1.39 1.24 1.36
Ti 0.13 0.10 0.12 0.12 0.10 0.08 0.11 0.09 0.09 0.12 0.12

AV 0.83 0.75 0.62 0.60 0.83 0.67 0.75 0.71 0.69 0.69 0.60
Fedt** 0.19 0.03 0.25 0.36 0.26 0.07 0.36 0.38 0.27 0.23 0.30

Fe?®* 177 1.88 2.02 1.99 1.66 1.74 1.55 1.58 1.68 197 1.99
Mg 2.05 218 1.96 1.90 211 241 2.19 2.20 223 1.97 1.96
Mn 0.04 0.05 0.03 0.02 0.04 0.03 0.04 0.04 0.04 0.01 0.02
Ca 1.88 1.95 1.85 1.82 1.87 1.92 1.80 1.81 1.86 1.82 1.90

Na(M4) 0.12 0.05 0.15 0.18 0.13 0.08 0.20 0.19 0.14 0.18 0.10
Na(d) 0.27 0.33 0.28 0.26 0.32 0.26 0.16 0.28 0.27 0.22 0.28
K 0.20 0.18 0.08 0.08 0.13 0.12 0.12 0.13 0.12 0.03 0.04

*Total Fe as FeO.
**Fedt is calculated using 13eCNK of Robinson et @l.(1981).
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Table 2. continued.
garnet
Sp. no. 9341-34 93330-38 93330-45 93330-1
Pt. no. 44 53 58 78 113 116 124 134 174 199 203
Si0, 3887 3897 3798 3796 3875 3839 3900 3851 3796 39.08 3852
TiO, 0.06 0.11 0.07 0.10 0.05 0.04 0.02 0.08 0.04 0.10 0.08
AL O3 20,76 2150 2062 2014 2112 2050 2120 2112 2180 21.88 21.69
FeO* 22.54 22.60 24.82 2540 22.39 22.37 22.82 23.29 22.69 24.56 23.50
MgO 4.50 4.59 3.07 3.53 3.32 3.16 3.36 2.98 3.24 3.70 3.62
MnO 1.58 1.39 121 1.03 1.98 2.20 2.14 2.45 0.58 0.79 0.92
Ca0 11.29 11.01 10.76 1060 1143 11.35 11.67 11.17 12.94 1143 12.02
Total 99.59 100.18 9854 9876 99.03 9801 10021 9961 9924 10154 100.35
cations per 12 oxygens
Si 3.04 3.02 3.03 3.03 3.06 3.06 3.04 3.03 2.98 3.01 3.00
Ti 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Al 191 1.97 1.94 1.90 1.96 1.93 1.95 1.96 2.02 1.99 1.99
Fe 147 1.46 1.66 1.69 147 149 1.49 1.53 149 1.58 1.53
Mg 0.52 0.53 0.37 0.42 0.39 0.38 0.39 0.35 0.38 0.42 0.42
Mn 0.10 0.09 0.08 0.07 0.13 0.15 0.14 0.16 0.04 0.05 0.06
Ca 0.94 091 0.92 0.91 0.96 097 0.97 0.94 1.09 0.94 1.00
XAlm** 0.48 049 0.55 0.55 0.50 0.50 0.50 0.51 0.50 0.53 0.51
XPrp** 0.17 0.18 0.12 0.14 0.13 0.13 0.13 0.12 0.13 0.14 0.14
XSps** 0.04 0.03 0.03 0.02 0.04 0.05 0.05 0.05 0.01 0.02 0.02
XGrs** 0.31 0.30 0.30 0.29 0.33 0.32 0.33 0.32 0.36 0.31 0.33
Fe/(Mg+Fe) 0.74 0.73 0.82 0.80 0.79 0.80 0.79 0.81 0.80 0.79 0.78
*Total Fe as FeO.
“XAlm=Fe/M; XPrp=Mg/M; XSps=Mn/M; XGrs=Ca/M, where M=Fe+ Mg+ Mn+ Ca.
st sk BAe el 71w, AV B Aste F2 2444 Ue) TriaelE

2 A

AL R AR F4 AAo = mi= Hl
2l 7]l A (sp. 9341-34) FR-=7e) 2
Ao g at&gicl 444 QA3 B4 Y] HA 9
S48 Wolm, EEAE Ho] ek,

7144 o] 8- Leake (1978)2] £-5of o3}
Mg-Z+4344  (magnesio-hornblende), Fe?*-z}d4]
(ferro-hornblende), #w}7lo]EA Z+ A (tscher-
makitic hornblende), Fe?*-i|n}zlo]EA 2
(ferro-tschermakitic hornblende)*ﬂ] 235} g
a7 (plu) 23 NS F AE 71E0R 8
& W, 49 Si e 6.28~6.80, Na(M4)+=
0.05~025, 2] Xp.?* (=Fe**/Fe** +Mg) 3
0.35~0.542] #W¢l5 B4t} (Table 2). Si &=&
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(pargasite) X|&tel] 7|qldkc} (Fig. 5).

g NaM
4)9) Wshs 24 Aol Ao} ulRrlAl 2 A
W <] 2]u7}e] & (riebeckite) x| &Hof| <)3) A=)
AbE ZHAoke] 7P A Ao A ZRA e BT
2 AR W] Yo £&xul, T3l uls) A3k
S Helt} (Fig. 5). AApe] Aol wlwd o
A ol shbe iy A7) 3 WA
Fole e dF XM T A Aa9] ol gk
27] o]k

ALE Y

A e 22 AY-299) By Agen
A PA A B4 BEEA 42T
(Table 1). 457 2H4 s FEolal A%
Mol 4FA 27 F9lo] 9 W E o)) deali



Table 2. continued.
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diopside titanite ilmenite
Sp. no. 93330-45 9341-32 93330-1 93330-38 93330-45 93330-38 93330-45
Pt. no. 109 9-1 176 195 89 103 206 102 105 172 173
Si0;, 53.09 52.76 5298 5325 2961 30.11 30.38 0.08 0.09 0.11 0.13
TiO, 0.03 0.04 0.04 003 3578 3712 37.09 4962 5045 5048 4875
Al O3 141 151 0.94 1.53 1.38 0.94 121 0.06 0.05 0.03 0.03
FeO* 8.84 8.14 9.71 8.92 042 0.26 025 4323 4321 3984  39.04
MgO 1197 1218 1167 1221 0.02 0.01 0.02 1.05 0.24 0.02 0.01
MnO 0.21 0.25 0.09 0.10 0.01 0.04 0.00 150 2.58 548 6.99
Ca0 2271 2373 2347 2360 2838 2807 2799 049 0.04 0.14 0.08
Na, O 0.56 0.50 0.32 042 0.04 0.01 0.00 0.07 0.01 0.08 0.10
K0 0.01 0.01 0.00 0.00 0.00 0.03 0.00 0.05 0.04 0.04 0.01
Cr,0; 0.05 0.02 0.11 0.04 nd. n.d. n.d. n.d. n.d. n.d. n.d.
Total 08.89 99.15 9933 10009 9564 9658 9695 9614 9672 9621 9512
cations per 6 oxygens cations per 5 oxygens cations per 3 oxygens

Si 2.00 1.99 2.00 1.99 1.01 1.02 1.02 0.00 0.00 0.00 0.00
Ti 0.00 0.00 0.00 0.00 0.92 0.94 0.94 0.98 0.99 1.00 0.98
Al 0.06 0.07 0.04 0.07 0.06 0.04 0.05 0.00 0.00 0.00 0.00
Fe 0.28 0.26 0.31 0.28 0.01 0.01 0.01 0.95 0.94 0.87 0.87
Mg 0.67 0.68 0.66 0.68 0.00 0.00 0.00 0.04 0.01 0.00 0.00
Mn 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.06 0.12 0.16
Ca 0.92 0.96 0.95 0.94 1.04 1.02 1.01 0.01 0.00 0.00 0.00
Na 0.04 0.04 0.02 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.01
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fe/(Mg+Fe) 0.29 0.27 0.32 0.29 0.93 0.93 0.88 0.85
*Total Fe as FeO. n.d.=not detected

zAo] £32] oA #AA=c) o]g £AL olmtr FEEER ol& 23 WA (poikiloblastic) 22L& K

Z+Adske] 471 Aol kgl o st & uke °1E}

AFE-0) Ao g A=) A2 =2 owulty] (almandine, Alm) - 125

AFRA ] olxAle)E (An) AE-E& 25~72 mol
%2] W3S nolxwt (Table 1) i3 el -
ﬂga}ga}oleoﬂ *ﬂﬁ} Fdg A A9
Wil= 3 2 2+ rE 1:]]7}] An ¢fo] okz}
(10 mol%) —0—7}15}4; a3y, MEA Ak 2
A8} 44ks) 93330-1 A) & A& An <ke] 10 mol
Z7}slA) B 16 mol% 7rAagch o]|x3H &
g AR ke vEy BAE AXRE

r-{m

MEQO A2 zhA] oFol| A

£

L b

2} (grossular, Grs) - 3}0] 2. (pyrope, Prp)¢] -4
A 2A, 2+ A E (end-member component)-2 47
~58 Alm, 26~36 Grs, 2] 11~18 Prp mol%2]
312 R alt} (Fig. 6; Table 2). 25| A<l (spessartine,
Sps)9] k& 1~7mol%d] Wl &3} AFA 2
AP 2 A8 Yol A v]ad Ak (Table 1),
g A dAb WellA e Folias A LEEA] &
=t} o)2E A9 AR Fig 60 B =
A zZrAelke] AT H)SeslANE, Fho|RE o]
Z0)] &8}, Zhang ef al. (in press)o] 4Hg ¥
2] $jafA] FZelA Bugk e AEF o
wabd, AbE Zhoke) MFAe AL frARE e
ralr}, Fig. 68 =3t ALE ol A2 3]0 E (eclogite)
o] A2 XHo) (Zhang et al., in press) 7St

ol A1} Mg (+Mn) o] F& Bef Frh

o r Ao

g
A
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Fig. 5. A" vs. A"V plot of the analyzed amphiboles.
Two reference lines represent the pargasitic (Pa) and
tschermakitic (Ts) substitutions, respectively. Note
that the Pa substitution is identical to the sum of
edenitic (Ed) and Ts substitutions. Compositions of
amphiboles in the Samgot Formation vary less than
those in the Chuncheon amphibolite (Lee and Cho,
1995).

Ca

Chuncheon amphibolite
(Lee, 5. R., 1993)
Weihai amphibolite
(Zhang et al., in press)

‘Weihai eclogite
(Zhang et al., in press)
O Samgot amphibolite
(this study)

/

Mg + Mn Fe

Fig. 6. Ca-(Mg+Mn)-Fe plot of the analyzed compo-
sitions of garnet. The compositional range of garnet
in the Chuncheon amphibolite is from Lee (1993).

4
H =
9= 9431-32 AR A =5 ukas Ao
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e FEET By WAE Bk o] & A3 A Y
Xre(=Fe'/Fe’ + Mg) 32 0.27~0.369] Wi3& w
o]m], Morimoto (1988)¢] o] &z}l 314
£33}, £3)4.8 0.69~2.19 wt%e] ALO;2}+ 0.02
~0.05 wt% 2] Na,0O& E3-s}m (Table 2), AlAH=
Aolro| E (jadeite) wHAIHE-2] ok2 2~5 mol%el
AR ekEr).

1 A=) AT =4
3h, odgh 252 e oS Bl
=3

ssory) FE2 A9 &
=)

ble 1). Ejejrte]

et al., in press).

Elehto]Eo] RS Ao dAsh, ko] Al
(0.04~0.06 pfu)z Fe**(0.01~0.02 pfu)S £3
Tt (Table 2). B]5Hd 42 45k2] Mn (0.03~0.16
pfu)z} A n)eke] Cad) Al ¥ 3+ate} (Table 2).
e o] Mn/(Mn+Fe) vl &8s A5
Aol Wl#f 2he o= orelx gler} (Pownceby
et al., 1987), A4~ A f 1= whfjo] AsFo] A=
Hr) o] FE THERE AEshe gEbde] 4
A3} 8% % Mn-Fe 34 of) 91-8-& A A13te). &gl

TFEHL 2L v A9 &5 TIO, A X
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9+ Lee and Cho
3} o] wlel A A}
Fshs A3 4FH

Qe o2 w7 slx
o FHy e e
thermo-barometry) 2 #-43sfgich 1

33t 4 782 Fig. 7ol A=) 9

=
=

HMEE

ZHAeke] WAexE AFA-7HdA  (Grt-Hb;
Graham and Powell, 1984; Perchuk et al., 1985),
24 4-AAA (Amp-Pl; Holland and Blundy,
1994) 3} AF7-2-AbE A (Grt-Cpx) 22418 AH-
siod Al4ralslch

Graham and Powell (1984)2]

B

SERRIEEE

11
4451904 7%, Graham and Powell (1984)9] =]
ARG} 114~174TRHE @2 55 HolH, F
Mol Az A= 600C o]3he] £xs} AAbElc) 4
FA-ZAA A AE AHE T 25 F P
B RAR *liiﬁoﬂ 100C ojate] & &5 ¥
o2 =L e 2

and Blundy, 1994)—:
Falo 2 g AAE Balrh 4 749
i ABAe] ¢l 1 M)z <tbe
APAA] 2 2AE A-8-51d vt (Table 3).
= Spear (1980)7} F&shs AT A}
%“44 ofol2- A3 BAF AHEEE A 2AE A3
o] Holland and Blundy (1994)¢ 2jsl ==ks}=]
gt 0]59] A LA %o TE 5 kg2
ZA3}:

eA= 93330-45 A=A 669~722T2] HlwA NaCa,Mg;Sis(AlSiz)0x(OH), +4 SiO,
ARY LEE HolAuk thE F AHe) ARl AE Aol = Sk
800C o]Ake] WA o7 o 22 243} = Ca; Mg Sig 05 (OH), + NaAlSi; 0, (@))
(Table 3). &1 Perchuk ef al. (1985)¢] A&7 4}& EdRZtelE  dulel=
Table 4. P-T estimates using the GCPQ geothermobarometer and the GRIPS geobarometer
Sp. no. 93330-45 93330-1 93330-45  93330-38
garnet
XAlm 0.500 0.513 0.495 0.493 0510 0.501 0.503 0.545
XPrp 0.126 0.117 0.127 0.131 0.149 0.131 0.126 0.115
XSps 0.050 0.055 0.013 0.019 0.016 0.015 0.047 0.028
XGrs 0.325 0.315 0.365 0.356 0.326 0.353 0.325 0.313
clinopyroxene

Fe/(Fe+Mg) 0.293 0.293 0.318 0.285 0.296 0.291

ilmenite
Fe/(Fe+Mg+ Mn) 0.880 0.930

plagioclase

XAn 0.385 0.255 0.338 0.333 0.324 0.310 0.286 0.291
T(C)y* 686 644 737 721 721 711
P(NPy** 6.1 5.6 7.0 7.7 6.8 7.2
P(BL)** 12.3 12.1

*T at 10 kbar using the calibration of Ellis and Green (1979).
**P(NP) and P(BL) estimated at 700C using the calibrations of Newton and Perkins (1982) and Bohlen and

Liotta (1986), respectively.
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Fig. 7. P-T estimates of the Samgot amphibolite, using
the amphibole-plagioclase geothermometer of Holland
and Blundy (1994) and the garnet-hornblende-plagio-
clase-quartz geobarometer of Kohn and Spear (1990).
Reaction curves for the GRIPS assemblage (heavy
line) are calculated using the GIBBS program (Spear
and Menard, 1989) together with the compositions of
garnet, plagioclase and ilmenite analyzed from spe-
cimens 93330-38 and -45. The equilibrium curve for
the reaction between sillimanite and kyanite is from
Holdaway (1971).

A=) A

NaCa,Mg;Si,(AlSis)Ox(OH), + NaAlSi; O

e ol = o] =

=Na(CaNa)Mg:Sis0 (OH), + CaAl,Si, 05 (2)
JeiEeiels  oleabolE

(1) A3} e (2) A& 03¢ e @) wiol

Aedol vhal 2E3HE ko] 48T 5 ek o]

% A2 A A& A
Szl Foldl 4% Aol ol 40C elghe) e
Aolg wolw, 2k W9l el M2 Uxerk.
T3t T A 2R 2 AE U Y AR gE AR
AololA ZFA LES AFec 4R E
Al A glo] Fol A2 ellAle] L= s Fe
18C %) 84C o] 3, ¥4 5 /) Al S] £ W9e
632~736Co 23t} (Table 3). 93330-45 A]Z.of A
10 He) ZAHA-APg go 2R e F A&
9] 53656 £ 13T (1 2D} 677 + 21T (2 A)EA]
() Ale] (@) Axch H 21T vou} o Babg)

5
1

]

N

]

-

s

Eizo Nakamura

Haql

1l

i

3}

o} F
Ew

A4 AFAFA

]

ig. 7ol AR BE e
=Asksdet.
AEA2RE L2

o mh‘.

&

rir mlm

_l_L4 r}o

z} ESE—S

a9 4
| 7k 2%
14

7] =

i

8 Aste
2.4 (Ellis and Green, 1979)= /\}
o} wlarsted Bojrh AFA ZAdt
A2 52 AR st A
E Abolell A A4 2xE vl

A A o} a2y = 57313 Ellis and
Green (1979)2] A-& AHg-3] 5 7)) Aj5elA 7
A e (Table 4) ZHdA-AgA #2419 <
s AAE Heod Fr) & 93330-45 ARelA]
.8 64429} 686T = (Table 4) AF-A-ZHAA %
LA ZHE 1 2x HY (669~720C Table 3)2]
oof &) 4= 9)e mul ol]e} ZHYA-A}
A &A 8 L% (652~710C)e} =3}b=]o|r}, =
15213 B3] Alo] AF 93330-1 A 8.9

A T3 AFA-AE A AeA e A (711-
737C) vlo| Ao E2 2EE Holw ARA-
AN A A ks d2A o2 AAAM-APEY 2=
(670C 9} 736C)ek A dx|gich webx MFAM-zZ
A ) A RBole ZAAA-ALAA] ®]2-4) 2HEE o
& 2-%(632~736C, Table 3)7| 4 AA) AbE ZhAd ke
WA ex 2 o 2vla AAE ) o) e ek -2 WA
22 AEA Ak kel A E3] fAEE 29
N FA-2gbEebo] E-dbs) A-Fefe] o] A}
o)~ + A BEZXFY AEHAE A U
sk} (cf., Harley ef al., 1994). 22|22 Q5 2|4
Fabell sidslhe Fod WS sk

=
gk

A A

£
N

q

o

_‘2,
R

2 g o

L

oft ¥ & °b Az

¥ n
> 32 ofd

o
3 AN

Lo

!

<
]

I R=A

oA
R
4_1] - xR

T

O

o]E A

t

[e]
T

Zhis ol AbE S 24 A A A Ak e

(GHPQ; Kohn and Spear, 1990), AF23-<tA}3
A A4 (GCPQ; Newton and Haselton,
1982), AFA-F-A-Elub A- A4 -A o (GRIPS;
Bohlen and Liotta, 1986)2] z2go 2 RE g
HE FA3 o oA BE x32 FAHA
Ao etae vgy 2 Bol7| wie] Al
WA Az vashedar ARS-skelch
- A3k )24 (Holland and Blundy, 1994)
B o1& £59} 37 Kohn and Spear (1990)
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Fig. 8. Sm-Nd isochron diagram of the Samgot am-
phibolite (sp. 93330-45). Whole-rock data are shown
by open square, garnet and plagioclase separates by
closed circles.

9] A Al S AHg-ste] 22 gk As= Table 354
Fig. 7o Agse] gl Aad ¢E¥e 7.9~111
kbar?] WH3}5 Holn, ©hal AlgoMe] Wi 2o
2 kbar ©o]3}o]t}. o)z|gt gtH o) W= FE A
Ae] An Foll A|wi=E{n, Abgade] AJHo] njmA
A %5 93330-38 4] &0 4= 9.5~10.3 kbar2] F-&
W= W97l Aok =3 GHPQ A4 38 =
e AP WellA] An o] FHYER 24E 2
7¥ebe 7S ZhAdste] A AA sl ok gheo)
At s e Ak

Newton and Perkins (1982)¢] GCPQ =|¢}A| &
A3 5 ) Al EENE 700Ce] 5 Fbgsla
T3 $59-2 GHPQ A|3iA ¢} Axprc} vhe 56~
7.7 kbar®] H9]E Halr} (Table 4). ol& &% 3
=2 AEShe 3] 714 Apgast s
o] 2] Fat wlF<ql e s|A =) §kH Bohlen
and Liotta (1986)2] GRIPS =|s}Al= 700C e 4]
12.1~12.3kbar®] =& qHe¢ 4|23t} (Table 4
Fig. 7). GRIPS x|3}A19) 3% 23t FAsh: 2
AL A Behdel = W HF BEE A&7
af ol AFA + APEA A F g o] FA] eboks
Eo] =ct. 34 GRIPS A3 246 73 gtede
AP o] r 2 @A) AR 2 ke A
M- A-ApA- A o o] 7.9~11.1 kbarel| 4] 5

<= °o]F7] el Bt} =& 4HE AIYPLS
A|abghc) A4 02 AT 292w

¢
4

[
)
ki
rlo

o4
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(MSWD =34)
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Fig. 9. Rb-Sr garnet - plagioclase - whole rock (open
square) isochron for the Samgot amphibolite (sp.
93330-45).

(7.9~11.1 kbar) 3ol 4] A% zHddabe) sjots=
S WA ARE-S Hbgke-S o = 9tk
AR ZHdete| B odrj

2437 ¢ste]

A el WAdmE
93330-45 A 8.9] A5A3-A}AFA
Nd} Rb-Sr & A4 dd=E Falgdcth T994
AARE A erbohut Etw A TAXF A
AE)e] Finnigan MAT261 Qo]L3} AR A7)
(TIMS)E o]-&-3te] -4 3}gic) 2H4 7 33k =) &
Aeka] whe Makishima ef al. (1991)3} Yoshi-
kawa ef al. (1993)& =3} njgic). =45 7S/
%82 #4418 NBS9879] 744l 0.710240 + 0.000010
of tjgt Al gho g 1@ WNd/“Nde &
FA1 5 La Jolla 7} 0511841 + 0.000010¢]) s} AF
Al gre® B agch 1 Z7E Tables 59 6
Z12] 3L Figs. 8%} 94 A =le] ik 245 ¥Rb/
%Sr3} ¥ Sm/“Nd <] Abd] 9 2= 2H2 1%2) 0.5% 2.
FAHE A9 A4 York (1969)<] wiwle
wpiel :
APEA-A Al ol g Sm-Nd 5414 <19
2 231+30 (1 s) Ma o]t} (MSWD=0.3; Fig. 8).
Fig. 8ol 4] 415419 W Sm/™Nd 87} Agte) n)x
oh 7] wiel FubE o o] SAAL AlAAlQ
FAMA AHe FoHe Aotk HFade &3

A B WSm/MNAE A Aow e
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Table 5. Sm-Nd isotope data of the Samgot amphibolite (sp. 93330-45)

Sample Sm (ppm) Nd (ppm) 7 Sm/"Nd ¥INd/™Nd Tom (Ga)
whole rock 7.350 28.51 0.15659 0.512647 + 0.000012 1.08
garnet 2.681 10.88 0.1490 0.512627 + 0.000013
plagioclase 1.574 11.27 0.0845 0.512535 + 0.000010

Table 6. Rb-Sr isotope data of the Samgot amphibolite (sp. 93330-45)

Sample Rb (ppm) Sr (ppm) ¥Rb/*Sr 8Sr/%Sr
‘whole rock 12.97 503.4 - 0.0745 0.705089 =+ 0.000009
garnet 2.030 1264 0.0464 0.705021 + 0.000008
plagioclase 3.932 1844 0.0062 0.704877 %+ 0.000009

9l 21} (o], Humphries and Cliff, 1982), 4=
Al Fell A Agtroh 238 e ke VM= ol
1A vk 2EE AR U ERER £4
sk lehjolsh ol Nd seo] 2 %ol
2]&te] WSm/Nde| Yol & 7Fs A E 9o, oF
11 ppme] Nd ke dubd ez H3asEEs 474
2] 3 fAF (e, Quadt, 1992)3}7] wfJfol] w3
BpBol o3t A ogul s3] ook o]
DAL T a4k Al ol 4] AbEsls o 224}
EdAx ¥E vh7b gle} (Okay et al., 1993).
ApAFAL- 2 54 gbel]) T8 Rb-Sr 5414 93-S
Fig. 90| 4] ¥ npe} 7re] 222 +24 (1 s) Ma o]t}
(MSWD=34). o] i 99 Sm-Nd 2% A<}
22k 1Y Wl A M2 =g} F 591 Al
SE Aol g (53], AP W7 250 el A
A o), e AHYH o R o] WA FEEY
A4 Ay} Eefelopar| o] WA A& A AT
tha s}, o] Adiz) #a WAEEe| sk
A 711A T WE 7)o fEE Y2k A]7ial
A ge 2 Y7t 2xr) A o4zl o UL
A (e, U-Pb A&, K-Ar ZH4 5) A5 93l
AzF ool & Aeo|rh

q, o) =gl AXHAE shakort, sle) 3
2 2ol A @h Al deldE dulgel
Sm-Nd % Rb-Sr T-¢%4 z2E Agich Rb-Sr
A8 FakEe] FAIAE AHYsA] ¢, Sm-Nd
Al 8= @A) Al (errorchron) At 2 950 + 170 Ma<}
eNd(T)=5.5 + 4.1& A 2]t o] Sm-Nd A<t =}
B AR AAdghe] fgte] AN F7]-F7]e A
A% WE 710 BFPALAS AN Ao

U=

O e
Gy Ju

E o
HHEE

AHETe] Ao dfiAs Tk WS AT
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High-pressure amphibolite of the Imjingang belt
in the Yeoncheon-Cheongok area
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ABSTRACT : In order to characterize the petrogenesis of the E-W trending Imjinganag belt, we
studied the metamorphic rocks of the Yeoncheon Group near its type locality, Yeoncheon - Cheongok
area, belonging to the southern part of this fold-thrust belt. The Samgot Formation of the Yeoncheon
Group consists of calc-silicate and metapsammitic rocks together with amphibolite and amphibole
gneiss. Layers of these metamorphic rocks concordantly occur in a wide area with its length greater
than 15 km along their strike direction. Major mineral assemblages of the amphibolite are horn-
blende + plagioclase + garnet + diopside + biotite £ quartz. Accessory rutile and ilmenite are cha-
racteristically replaced by titanite. Metamorphic temperatures and pressures estimated from the
garnet - hornblende - plagioclase - quartz geothermo-barometers are 632~736C and 7.9~11.1 kbar,
respectively. Thus, the regional metamorphism of the study area belongs to the upper amphibolite
facies. Furthermore, Sm-Nd and Rb-Sr data of garnet, plagioclase, and whole rock of an amphibolite
define mineral isochrons of 231 + 30 Ma and 222 + 24 Ma, respectively, suggesting the Triassic
metamorphism. These results are consistent with P-T conditions and metamorphic ages reported
in the Shandong Peninsula, and support the hypothesis that the Chinese collision belt may extend
into the Imjingang belt in the Korean Peninsula.

Key words: Yeoncheon Group, amphibolite, regional metamorphism, Imjingang belt, collision belt.
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