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ABSTRACT: We determined the emplacement timing and stratigraphic relationship of the Bojangsan Trachyte
based on field investigation and SHRIMP U-Pb zircon dating. The Bojangsan Trachyte forms a volcanic dome
intruding the Gimpo Group in the southern margin of the Imjingang belt. The Gimpo Group is deposited in small
basin that developed along Gyeonggi shear zone and Jeongok fault, presumably formed by extensional deformation
along the boundary between Imjingang belt and Gyeonggi massif. The concordia age of 230.5+1.5 Ma (n=10, 20)
from SHRIMP U-Pb dating indicates the emplacement timing of the Bojangsan Trachyte in the Imjingang belt,
suggests the Bojangsan Trachyte to be Late Triassic volcanic rocks. This implies the depositional timing of the
Gimpo Group to be constrained as Late Triassic before intrusion of the Bojangsan Trachyte.
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A= HYEAY G S WYt 2
AL, AL Qraete 2 7= Sitk(Kee ef
al., 2008). L&} o]l thgt A A| 7|71 AR 1A 2}
sletAdo] ojudta] 59 o] S A A &
A= Folglch

T ARG ] B FHole v)ikE
T} 22 vsibg o] B EIA AR A4S 2 4l
359 HIsHg o B H 77t EaEgh(Kee et al,,
2008). "|AHe-2 A S| &t A #ol2
of ot B A gtz oF 390 Maz &= A Utk
(Cho, 2007). A3 A EZZol| &3t 21 E314
o sl 4H47] TglA Tt 2He2 FHEHL
ATH(Yu et al., 1992). 21552 SKIHAAHES 5
EFFHA] e WA Woly| shiteso] WAEl|
Aol EHE HspRFom st HAFTLoR
A F th(Kee et al., 2008).
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al., 1996; Kee et al., 2008).
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Fig. 1. Geological map around the Bojangsan Trachyte, with an index map showing location of the study area in
Korea. A: Jeongok fault, B: Choseong thrust, C: Singo fault, D: Dongsong fault. Small letters a~f and YC 699 repre-
sent each site of photographs in the Fig. 2 and sample for the SHRIMP dating.



ATLHOIAM EFLZ=HRtO| SHRIMP U-Pb MUE AHEY

Aolz AZAo]| oJa) 1122 Maz Y&t Hwang
and Kihm, 2007)

woby) YFEL 5ol oRre] SHLY HAet
o] @ZHEJXIUP“H 2 SR A9A et o]
SMIRHRE R0 AVY SRS A48 ALY 3

ArtR el o] 7|1A5H7| = SFFTH(Kim ef al., 1984).
HFRE sk M H4es wee

o 9l 235]9ko g A HL) SR RE FES, 5
2 ZEerel, BUES s, fEe, AN,

AP35 87] SHTIR LhrolIeh 1 1),

SHRIMP Ao} os_agqu ol §EQk0] 1150411
Ma2 SAEHUL AF5-83 ol 113 Mad] Fa
Agoz %@E] Stk(Hwang et al., 2011).

slel] TRl Bpdviel, Abdelel Sol Sk
o5 TUYFE F2 BAZTO| ARAFS WY
312 9k skEIRke SHRIMP AojE o] 111.24+
0.85 Ma®} 109.1+1.1 Mao 2 A=t Hwang et
al., 2011).
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o)A~ oFe) A /\}%h =4 kll"‘ T2 TAET ARk
T A LS 25 74193%101 A= A
4% gl Releol 1-3u) WAlste] 199045
2717 W25 FR NN 27| SRATH(Kee et
al., 2005). 4 A 5L 7l 3~12 em HERA
RE o) EEA Anjdy) HeF 52 395}
o] ofzhafol Al ofaFol L 2 A 4ol 7)1 7]
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ST DAY FEL A% FHP o] 52 ol
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BHES el Eok AR 2 A A2
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2 AFAEE s HolgS WA= Ft &
3.

Chun et al. (1988)9} Yu et al. (1992)= A3 %
A2 o] FH ALY Aol A AlE3H S TATTe
24 o] A|Fo] A7) TH WA FEhr] Al &
et G WA otdd 7159 S oA EFE
Ao g s A3t vt Qik. v F4FE Ao A4
Zox= oFF] FERSo] WARR] (kAR Podozamites
sp.2 SAE= AE3H o] 4=9 vt itk (Kee et
al., 2008).
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UL A o] Ayt o) XS APFA, de)
AT 1Y FEo| 2% FHHER HojEot AlY
Fo| =87 FEHL 0|52 AlEr} ool A

olzbg e 1 dtd oz Hgwr) Fs3t 9
olck.

o & shH HHES Ha XA o]
EZAZ 0] SMARIE Al o] Ao E]FE Ao Z F)4
k. o] 2] &R L Al ThEo] sl Z7]H, B
Azl Bele s JYhrt EE o] FaEgith
o FEFole Aoz Al Akgo] ZHEst
B B39 202 Yehd Bt ohg SEAT B
AAEEYG Yol 2842 AEHTh(E 2d).

Olok
Ol

(

\r
o

o
I

T



426 AT 18N - 07l

w2l ole] SAH AAE & % Uk webA o]
Zuiohe Py ulel] BAIe) BRI 7EE
(Kee et al., 2008). o] FAA = FU A9} n]|FA L0

ot BREA BE Zvieh Golo] =AIH7] i
o KA AEALC 2 A= GrHHwang and Ahn,
2017).

HAALRHGRE B4 LX) S w3 2 A
S-S ol ot AU W EAS HolRn

Fig. 2. Photoghaphs of Sinheung Formation and Bojangsan Trachyte. (a) Dark gray shales and sandstones in the

(L9 2e), =2 HAYdF] G E HFA7I LA
2= WUTAIE HEhdt o] 2R o] oA A%
o] F37F ARt tollM &) e UiA] 22AE
£ 7B9E AT 20). A W2 2717} 2x4 mm
o)z} dubalo]m(23 2e) Htf 10x15 mm ==
A% Gtk 223 B @ drols Aol
1~5 cm AR G| 3 HGgSo] E2A HFH
Fog FANE A= Atk

b

Sinheung Formation; (b) Conglomerate in the Sinheung Formation; (c) Contact of the Bojangsan Trachyte with
the Shinheung Formation; (d) Sandstone xenolith in the Bojangsan Trachyte; (e) Porphyritic texture of the Bojangsan
Trachyte; (f) Photomicrograph of the Bojangsan Trachyte, showing phenocrysts of alkali feldspar, plagioclase and
biotite in a trachytic to pilotaxitic groundmass under the cross nicol.
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Z3stoll A HHS dzbe|Ao] QAskL 1 9] &
FO| AP Zer 2 AAE(2E 2f), A7]=
ol A A A Y, A, Ao, 134 x
EFYLER AE o2 TF e, w84,
ALt JU A 0] 23FE-S 7T YAl
o8| Z2Ao] FHAAY Z2 AP 23} A H
WS FAISHE AR ik AT Semt o
) ulig o= et Qe g wrl u
Qo A4l sl Baak 24 Lrehile A= 3)
o, BE FAHES &3] AR T2 F2 Ao
2 Ago] molYee 21& et 26).
Bt =47 SR Bl WAE AR 2
Agiet, 471 2 9 AjololA] 4 mlgge] 2
HAF 23] (trachytic texture) WZ] FEu A 23]
(pilotaxitic texture)& B &JFI (Y 2f), 11 Alo]of|
A ngEo] 2A3EY] glom, FEAHow nAd
FE=0| tha HASE AR 743 23] (intersertal
texture)S LERATE

(a)

Fig. 3. (a) Zircon grains separated from the Bojangsan
Trachyte. The grains show light yellowish green colors;
(b) Representative cathodoluminescence images of the
analysed zircon grains, showing the location of ana-
lytical spots and ***Pb/**U ages in Ma, separated from
the Bojangsan Trachyte.

4. §OI=2 22| U d[=H

Aol Hel= TRy, A4 WY, ST
A2 R o] Axpol| whet = Uk WA B
2L HEA B AAAAA 12 F47](Jaw
crusher) 2 T3l 2212 E7]|2 ¢ 2| £
5, BE YA o]83te] 120~180 H|4 Atole] <
A= sttt B gAks HA dol £
o]- &3] MY (panning)sliL A4 o2 AAFES A
At FFES FHANRT B2 THE YA
AA AT sto|A BAo = AojF YARES =2t
Wk Bejgt Aoj2 52 B3 AolE AR A A
Ztg|o] o] EBFal o EA| AL Wt P A|A vt
SEE THESE Aol vk EE YAV REE =Y
g wj7iA] ARZE Zobd - tholol2E dAnpA|=
go] Y=g WS Anfstglon, npto s g0
=2 Fgstgch

TR vREE= 7| 2SR AT Holl A &
=A493(CL; Cathodoluminescence) A2 & F2}
3 FAPAAFRAT A (EOL JSM-6610LV Z2) & o] &
shol A Aol ol chal &4 Sl
THAAHBSE; Backscattered Electron) @4k 293t
of Hojze] Wejo} YrTEE AT A A7)
£ AAssich

Hojzo| ARZHL |2 AATY ©
2ol A SHRIMP lleE o]-8-5t5t}. U-Pb £4
£ U3} o 2R OR Akh §0]2(07)& o] 8FI%e
5, o]} o] 23] 4742 25 ymo] 3L A71= 4-6 nA
ol9{ck. Aol EEEA FC-1 W SL133 Hmale] U
T2 U/Pb ARBRE ANt 7171
53 AEA | -A A= Ireland and Williams (2003)
I} Williams (1998) 9] W2 -85t S4H &
A2L7+= SQUID version 2.5 Y Isoplot/Ex v. 3.6
(Ludwig, 2008, 2009)& 0]-25}0] AFANKE &1tk o
7\ A 247+ o] EAX|9F BRI AR 9 @ A= 1o0]L,
7FeB# “Pb/™U 4% 9 x| 24 (concordia) A
B2 95% (20)9] A= zH=1}.

LRt AT HolE YA BE
ST A A A% UrHLH 3a). 4
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Table 1. Summary of SHRIMP U-Pb isotopic data of the analyzed zircons from the Bojangsan Trachyte.

2 1
Spot no. 2(;’%)0 (pgm) (pgrln) ;;U % /22 (:;If)’ll)) £ jgjgl? % TP% gmU 207P‘t()/2°6Pb
ge(Ma) Age(Ma)

YC699 1.1 0.97 170 110 067 043 0.059 32 0.0707 1.1 231 +4 -32 +257
YC699 2.1 0.77 220 172 081 064 0057 51 00729 1.0 231 2 447 +124
YC699 41 1.80 323 209 067 054 0065 39 00732 08 231 £ -122 +273
YC699 5.1 1.02 191 131 071 039 0.059 48 00724 1.1 233 £ 281 +180
YC699 6.1 099 209 156 077 037 0059 28 00712 1.8 229 £ -123 +256
YC699 7.1 0.88 175 125 0.74 040 0.058 53 00745 1.1 232 £2 312 +175
YC699 8.1  0.92 161 125 0.80 041 0.058 33 00682 1.1 229 45 142 +204
YC699 9.1 037 401 294 076 027 0054 21 00708 0.7 232 +3 527 +118
YC699 10.1 0.09 284 133 048 038 0.115 0.7 06366 1.1 1870 +26 1865 +13
YC699 11.1  0.52 181 101 0.57 043 0.055 3.1 00708 1.1 229 +£2  -259 +285
YC699 12.1  0.65 161 109 070 044 0.056 62 0.0680 12 228 +3 103 +246
YC699 141  0.81 134 89 069 048 0.057 4.0 00682 14 218 +16 #NUM! #NUM!
YC699 15.1  0.31 170 127 078 041 0069 1.5 02718 0.7 831 8 887 +35
YC699 16.1 031 225 184 084 035 0069 14 02548 06 808 +7 766 +47

Errors are 1-sigma; Pb, and Pb* indicate the common and radiogenic portions, respectively
Error in Standard calibration was 0.13% (not included in above errors but required when comparing data from

different mounts) o

(1) Common Pb corrected using measurg:od I;}lg %
(2) Common Pb corrected by assuming ***Pb/ 7

o2 PRS2 tiFE AP 9] 22 S/ (prismatic)
AL o] R Zo|7} F L 250 pmo| ™ A ZuFAYA|
o] atHAH(fragmental) 0.2 2R A% QIrh1d
3a). iH-E Aol A= CL FolA 52 %
SHA| gl YA X sFHE SEAItH(2
Y 3b). 2} A| 2 AL BAAR GO A L
ElA] 9F=t) ®.E SHRIMP U-Pb 242 zjo]&
9] At RHo| A = gic). 0]52] **Th/™ U
= 0.57~0.84 2 A A2 Y2AJE vrebditt
(£1). Z Th/U H)7} A2 0547 14 Ao S ut
2 A0 BEE HoEth(1d 4). 122E= o] H]
£ &7] fj2of uputoll A et Aol 2o EXS
YerHTtH(Vavra et al., 1999; Hartman et al., 2000).
SHRIMP A o}Z U-Pb EXA7}, BAAZHY
2 147 Ao}E UYRpo| A ZH 1% HEAS A8t
A, oA E Kol 4715 Al 9]shd 107] £4
A= 208232 Ma 124 )9 F& W gle) A
FEEZE YeplthE 1). 23200} 2-ofA, 54
A AFEYE 71 Aol Zol A 107 B4 A= BF
U2 A Aol Al on| Q= d8S UehdH, A3

U-""Pb/°U age-concordance

o2 a3t Pb/U BFAFL 2305415 Ma
(n=10, MSWD=0.48)2 zt= =35}7 23 P4t
THLE 5). o] AR o] YA AHAYR opt
BARARHEFS] AXAZIE YEhE 2o saE
ot 2 FAT WETRE ZHe Aol Eol|A 71E
37 E43%]%= 1870426 Maol|A] 808+7 Ma H$]o] &
2 AH7] A%E Yehfs), ol& o2 oA H
e R EH AHoj2o Yo Hct 1] &
A 2= 218416 MaZ A tha: H231A Q1 2 2R
7] 4%& Yehjjeg Z3ofe] 2ok F3oA
ALl Tt

6. E 9

ke, 9] 9) 1428 Besid) Bbwo] 93]
7} el Fo AVL T 4% Y-S AR
ole} BEo] YT} FhbEolH | 2T72H
AL ousleAE dHE 4 o, ok £
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wEhA] o] A= HAIREYY] EFAIVIE A4S
7] HAste] AJFFE 7] wiEe] o] HAAI7]
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o] nitS& TSt ES5FoA 252 A4
T3-S VUL 910m) (T 2, 2d) AR
AN Aol o3 dotE= dA= SAEA
eksha) ehoreh. Bt X3 Bk Egt
off ot et Aol BrEzl viE QIAT. meEkA
o MRS S 02 wiey] sPiekRel A
FHUA AFZ AAA ko, oje} HEo] A%
& jopy] BYEFe) Yok FHa}sirhKee
et al., 2008). ©] 23t 3}41-& BAARHEY O] T GA]
e 3ol BRsslT QAT SR
o} AR 71gell A BRI o, 3B 5T} A
Az gelA FAEE A3 AldSolA EH =
& A gstdo 2Ry 248 =2A7](Chun ef dl,
1995)€ I 2 wE 2ol A vlRE Aot

AR A7) ArjEgo] ARsl) o
2ol Wef7] Fgofl sigshe Aoz A5 =itk
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Fig. 4. Correlation diagram showing the porportions of
Th to U concentrations (ppm) of the zircons analyzed
by SHRIMP.
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A3 AT bk theh RAbEEe)

& AF7ek 23 ke A7) F9ol st o

Hotes AESTEY SV SABAE 7Kt
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6.2 AESTO| E|XA|7|
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T2 Ik SAE BAE Uehdct o] BYH
A BRI H2FH0] FHHORE AR
ASHAEE AIZEE 0.2 A7) ZHof APt AlzHE
2ol & 7MW SAHOR FAEFFo] BAARH
ARt ks oA o] XA 2 FA AdFol
gt 22 A2 Al gt & BARRIREGS 5
MA o= A7) ShlekRo &3, o] wEef 7
ESTL AR A A T A)7])7F Holw 230.5 Ma
Ho} oA & A7) 719K (Camian)of] 3= A2
2 dlopgt gt}

S xS0 HAYSE A Esof o3 4H
7] TG Fetr] AFell EH = Ak Eot7|(Yu
et al., 1992) W&ol 71 E|& X771 4] W HAE
yepdch. 284 9] SA1EAIE A SA Aol 2

204-corr TW plot /
data-point error ellipses are 68.3% conf.
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Fig. 5. Concordia diagram for SHRIMP U-Pb ages of
zircons separated from sample YC 699 in the Bojangsan
Trachyte.
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shel ATl SEsks A4S ATFE
2hgo] wApERIgto] T9IE)7] o] o] Qofit
o % qlgich. webA] PAgTle] HEsH PR3
o FHA7IE Holw A7) 54 7hulere] HAx]
e A0 s aopt Sick. ofuFstel A% 4
Boh4jo] 4HE7] TGN Feb] AGE AN
RAe AHFo] HAH X712 A F5he Ro] ohim)
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s3] uhiolck A7 AES2Y HaA1E 4]
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I IR AT olF A7 FHA =
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et al., 2009; Kim et al., 2011; de Jong et al., 2015).

o] AoA HEFTE A7) TH T =T
A2 (post-collisional extension)d T3] 2] F0]
FAE FHER | SHE FHHES FEEE 4
FlthHwang and Ahn, 2017). U A EZT0]
2714700 QA WAgkRel daztel Bk
7 AuEFIe AARE W BE-A Wom
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22 A7 HRE YA A WP A
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Jdth(Kee et al., 2008). A7 ATt o} Hach=L
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Ao g Foln, o]= F7| A T2 ATHSS
w2t WA EX7F FAEIL T XS0l 2P|
3t Ao 2 A=}

o] dtollA] B A AH5teks E4o=

T 78
A B

N

N
odh of
Dy

)
0,

71EM - 0I71=

HE A7) 0 FE5F 8325 (post-collisional
extension)¥} #3)| IS5 EZ(continental rift)o]
A A hanke] ARBRIA ) HEEE B4
StHHwang and Ahn, 2017). Sufshd BARAER
BGRE 2 UL o 43 ofg] PEEGIN FFE =
274 9014 FAHE Ao tEt] o),
kol A BrAY Bl Ao A
A, A7) 9 BPderere 24AE A
AZHH 02 $RZAEE FA7]0lT ol 5L o
HE YEANY 22 35 37 WA $5E B
oM BAE Z o2 =itk Sagong and Jwa, 1997;
Choe and Jwa, 1998; Sagong et al., 2005; Cho et
al., 2008). o]&2 246~203 Ma AX|A|7]& YERY
o, olFolN SHYE AAZ AR HESIE
A& 52 E Fo) njantag 3} B EcKim e
al, 2011). A2H o2 HAAZALE A4
Ape] thaf FTtzo] 1 SURASE(HEY] A
AR B Aol dhe) BAETEA R 3 4
ik T2)3 SIS o) oj A 2AReFoRA 1
P $YRAL T 7)) Aol 272A 5
gol| tigt A 22 AJZHS Fof gttt
78 82

PR AR AT BRGSO
Ze sHefe 2 A YEFT-S Wlsh= SATAE
Uedith 2352 7|57 A8 wAdY
FoF XA HlE7] AT FA Rl B
AE A7) AYY T2 AqdES wet ngFe s
st 22 4] of drdsf Sl

71 o} AqTE2 2|7 A4Sl Rt
= 95 Y A ALY AEREA 2
o] EFE7] Al 4Hd7] ol YR @S
BARE w2t ESAYE s a4 EeE
o ogt A7|Hdi7F HA FAE L, SRke = 7}
A F o A3 AqF o2 Hold Aolth

BAAZRHES SHRIMP A o]Z U-Pb A8 &3
9] A3} 230.5+1.5 MaZA] 4371 84S Uetll=
o, o] AL o] UYL AX|A7|%} SATAE
SHAsHA st

o] AYE HAAIEHY | EZT=0) o3t 51
Z4hEE0l FlEs sHieolghs RS GAE &
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g ofueh, o] X o] YESo] Hom WAL
wioto] T olHe] A7) T A7
Ay TEl T YT A7) A o g
FE) Fuhi 487] $90 FEF shie B9l
R F FH A S ST

AL At

o] A= AHEZ AHRAA o dojzl 2k Y
71 390 F7kRA A=} $h 7| 2SR Y A 9]
Az o] 82} =2 age) &g SHRIMP U-Pb
2402 St HA S B3t o] X4
3 ojHAo 2 =7 AL FHAATAE o F
B AP 248 HYS1UA AL E R 1
H AZol| ) ek o] A% Q] =80l 3Tt
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