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ABSTRACT: Based on the reliable absolute chronological data measured in the Yucheon Group, Gyeongsang
Basin, the chronostratigraphic implication for the lithostratigraphy was investigated. The Yucheon Group can be
largely divided into the Jusasan, Unmunsa, Yokji and Saryang subgroups by lithostratigraphy, which can be
correlated with chronostratigraphic implication from the age ranges of each subgroup by zircon age data. In the
central and southern parts of the Yucheon Subbasin, the eruption age of the Jusasan Subgroup ranges from 94.4
to 88.8 Ma, which correspond to the Turonian. And the eruption age of the Unmunsa Subgroup in the same areas
show a range of 88.9 to 80.4 Ma, which corresponds to the Coniacian to the early Campanian. Meanwhile, the
activity period of the Yokji Subgroup ranges from 78.4 Ma to 73.0 Ma, corresponding to late Campanian, if the
U-PDb age of 78.40 Ma measured in the central part and 73.01 Ma in the southern part of the Yucheon Subbasin
are regarded as the lower and upper limits, respectively. The active period of the Saryang Subgroup, from 71.7
to 60.1 Ma age, which corresponds to the Maastrichtian to Selandian, based on the combined data in the southern
part of the Yucheon Subbasin, and in Uiseong and Yeongyang subbasins. It is expected that the classification of
subgroups based on the chronostratigraphy can be utilized for stratigraphic correlation in the Yucheon Group.
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Fig. 1. Geological map of the Gyeongsang basin with a location map (modified from Hwang et al., 1996; Kim et

al., 1998).
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Table 1. Stratigraphy of the Yucheon Group in the central Yucheon subbasin.
Stratigraphy .
Area - Description Remarks
Rock group Unit
Upper Beomdori . . .
andesitic rocks Andesite andesitic lavas with their tuffs at the base
accretionary accretionary lapilli tuffs with rhyolitic
lapilli tuff ash-flow tuffs on the top
Hwajeri sedimentary rocks with some tuffites on the
Formation Yangsan caldera floor
Unmunsa - - -
o\ . rhyodacitic welded ash-flow tuffs with Samrangjin
Rl}?(/)(():iisc Samrangjin Tuff bedded tuffs at the base caldera
rhyolitic welded ash-flow tuffs with fallout Wondong
Wondong Tuff tuffs at the base caldera
Central Yanesan Tuff dacitic welded ash-flow tuffs with tuff Yangsan
Yucheon & breccias at the base caldera
subbasin Jeonggaksan tuffites intercalated with rhyolitic ash-flow
Formation tuffs
Miryang Andesite andesitic lavas with a lot of plagioclase
phenocrysts
Saengcheolli Tuff andesitic lapilli tuffs with a lot of andesitic
Jusasan fragments
Andesitic
Rocks Jogircizrsrilts:n andesitic lavas with aphyric texture
andesitic lapilli tuffs in the lower part, and
Palyongsan Tuff  tuttaceous sandstones, shales and

conglomerates in the upper part
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Table 2. Stratigraphy of the Yucheon Group in the southern Yucheon subbasin.

Stratigraphy .
Area - Description Remarks
Rock group Unit
Saryangdo Tuff rhyodacitic welded ash-flow tuffs rich in plagioclase
crystals
Upper ~ NamsanRhyolite flow-banded or porphyritic lavas and intrusives
rhyolitic . rhyolitic ash-flow tuffs with welding foliations inthe =~ Mireukdo
Kk Gonrido Tuff
rocks upper part caldera
Obido consists of shales, sandstones and conglomerates, and
Formation locally tuffaceous conglomerates
Dumido andesitic lavas with their lapilli tuffs or hyaloclastic
Andesite breccias at the base
Araetseom andesitic lavas intercalated with a little of autoclastic
Andesite breccias.
Upper - . - o
; . andesitic lavas with their welded tuffs, lapilli tuffs, and
andesitc  Dara Andesite locally hvaloclastic brecci he b
rocks ocally hyaloclastic breccias at the base.
Madong Dacite porphyritic dacitic lavas with their welded lapilli tuffs Stratovolcano
at the base.
I\Ail;zlél;stzn andesitic lavas with their lapilli tuffs at the base.
Galdo Tuff rhyodacitic welded ash-flow tuffs with nonwelding
zone at the base
Nodaedo Tuff {)hyohtlc welded ash-flow tuffs with tuff breccias at the
ase
Southern Jabupo Tuff rhyolltlc weldf:d ash-_ﬂow lapilli tuffs with con-
Yucheon [ ower spicuous eutaxitic fabrics
subbasin  rhyolitic ~ Chudo Tuff  rhyolitic ash-flow tuffs with bedded lapilli tuffs at the base
rocks
Boniz\&asan rhyolitic welded ash-flow tuffs with eutaxitic fabrics
Jangpyeongri  consisting of tuffites, and sandstones and conglom-
Formation erates
Punghwari Tuff damhc to rhyolitic ash-flow tuffs, locally having weld-
Ing texture
Ungbangsan  andesitic to dacitic lavas with welded lapilli tuffs at the
Andesite base
Yeondaedo . . . .
. andesitic to dacitic lavas with breccias at the base
Andesite
Janggok Tuff interbedding of andesitic tuffs and lapilli tuffs
Lowvy;r Dueokri Andesite  dacitic to andesitic lavas
andesitic - -
rocks Hansando almost shales and sandstones intercalated with tuffa-
Formation ceous mudstones and conglomerates, and tuff breccias
Witseom basaltic andesitic lavas with autoclastic breccias at the
Andesite base.
Muneopo porphyritic andesitic lavas with surface breccias and
Andesite locally lapilli tuff.
greenish gray tuffaceous mudstones and sandstones,
Goseong
Formation purple tuffaceous mudstones, tuffaceous conglom-

erates, and tuffs
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Table 3. Stratigraphy of the Yucheon Group in the Uiseong and Yeongyang subbasins.
Stratigraphy -
Area - Description Remarks
Rock group Unit
Guamsan Tuff rhyolitic ash-flow tuffs intercalated with fall- Guamsan
out tuffs, breccias and tuffites caldera
Myeonbongsan  rhyolitic ash-flow tuffs, intercalated with bed- Myeonbongsan
Tuff ded tuffs in the middle part caldera
Unjusan Tuff  rhyolitic ash-flow tuffs Jayang caldera
Muposan Tuff zlé}llgrdacmc ash-flow tuffs with greenish gray
tuffaceous mudstones, cherts, shales, sand-
Neogudong . .
Upper F . stones and conglomerates, intercalated with
o ormation ,
. rhyolitic andesite lavas,
Oiseongand - rocks hyolitic welded ash-flow tuffs with
Yeongyang Juwangsan Tuff 1 ylcz1 _1tlc welde t ash- é)w tufts with non-
subbasins welding zone at base and top
Naeyeonsan Tuff dacitic to rhyolitic welded ash-flow tuffs
Jukjang Volcanics 1nter‘pedd1ng of andesitic to dacitic pyro-
clastics and lavas
rthyolitic ash-flow tuffs and flow-banded lavas,
Jioum Volcanics associated with tuffaceous sandstones, hyalo-
p clastites, tuffaceous conglomerates and ande-
site lavas
Upper . .\ . . o
andesitic  Ipbong Andesite b}?se;)ltlc andesitic lavas with their lapilli tuffs at
rocks the base.

2006; Hwang et al., 2007a, 2019).
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et al., 2010). o]9jo] AAIHu]EA7](EPMA; elec-

T3, FEARSIY, ARSI Y, WA E Y
3} 7ePARg B)gto] X2 FITHE 3).

O1F F WAL FYA R REASIUFL A
2 & T5A°A #3452 H(Ahn and Hwang,
2007; Hwang et al., 2007b; Jo and Hwang, 2017),
3 SRAL, HEAL 9 J1oRAL S50k ZF |2t
A FE = Siok(Hwang, 2002a; Hwang et al., 2019).

4. FAETQ HOHACHAIZ

A B §3% s
ARG 49, 2 Ao Tiel 2 ¢
242 Holuh WAHE £ 723 ARt Sol

O HilEo], o5 2RSS THeE ST &

tronprobe micro analyzer)& ©]-§3+ #ojZ3} &
UzAlol|E Fof it SFstAtSA (49 CHIME
)3}, Rb-Sr, K-Ar, Ar-Ar SHHES AE5FH L
2 gol o] g=oigrel At} 2otk shAg,
CHIME & EPMA7} 713 B2 9] 314 o &
Ul We o] BAL ofdw, 1 ojsle] e
M3 e AL =S T FAlo Fahuaol
= FoFg Mol gtk why of ERoAE Holz
U-Pb 2 A A= THS o]-85199 11 CHIME, K-Ar,
Ar-Ar, Rb-Sr &3 A5 += Zu =20k 83514t

2ollA] A F7H) SIS

5ol
3 32 LA- ICP MS U-Pb A o|Z A2 ZA )



640

Table 4. Zircon U-Pb age data for the volcanic rocks of the Yucheon Group.

Stratigraphy Zircon U-Pb dating
Area Subgrou
Rock Stratigraphic unit ~ Method Age References group
group
Upper . .
andesitic  beomdori 4 jopMS  784+15Ma  Zhang eral (2012) . YOKii
rocks Andesite Subgroup
Samrangjin Tuff LA-ICP-MS  88.0+0.8 Ma  Zhang et al. (2012)
Unmupga Wondong Tuff LA-ICP-MS  88.0+0.7Ma  Zhang efal. (2012)  Unmunsa
Central ~ Rhyolitic
Rock Jeonggaksan Subgroup
Yucheon ocks ; LA-ICP-MS 88.740.7Ma  Zhang et al. (2012)
subbasin Formation
Jusasan Miryang Andesite LA-ICP-MS 88.8+1.0 Ma Zhang et al. (2012)
Andoui 94.3+£2.0 Ma Jusasan
ndesitic
Rock Jongnamsan Subgroup
ocks . LA-ICP-MS  94.4+0.8 Ma  Zhang et al. (2012)
Andesite
Upper 69.16+0.66 Ma
thyolitic Saryangdo Tuff =~ SHIRIMP 69 724069 Ma Lee et al. (2019) Ssa}bryang
ubgrou;
rocks  Namsan Rhyolite SHIRIMP  71.74+£0.47 Ma Hwang et al. (2018b) group
Upper ..
andesitc ~ Dara Andesite SHIRIMP  73.01+0.75 Ma Hwang et al. (2018b) Squ;lr(g)lup
rocks
Galdo Tuff SHIRIMP  80.434+0.53 Ma Hwang et al. (2018a)
Southern Nodaedo Tuff SHIRIMP  81.30+0.54 Ma Hwang et al. (2018a)
Yucheon
subbasin  Lower Jabupo Tuff SHIRIMP  82.06+0.55 Ma Hwang et al. (2018a) Unmunsa
rhyolitic Chudo Tuff SHIRIMP  82.56+0.95 Ma Hwang et al. (2018b) Subgroup
rocks  Andesitic ash tuff LA-ICP-MS  85.0+0.3 Ma Lee et al. (2018)
Bonghwasan Tuff SHIRIMP  86.69+0.78 Ma  Lee ez al. (2019)
Punghwari Tuff ~ SHIRIMP  88.95+0.44 Ma Hwang et al. (2018b)
arI;(ci);;ie:tlic Goseong La-ICP-MS  89.1+0.4 Ma Lee et al. (2018) Jusasan
rocks Formation SHIRIMP 92.1£3.2 Ma Kim et al. (2011) Subgroup
60.1+1.8 Ma
Guamsan Tuff SHIRIMP 63.77+0.94 Ma Hwang et al. (2017b)
Uiseong Myeonbongsan  gyipiMp  65.03+0.66 Ma Hwang et al. (2017a)
and b pli.er. Tuff Saryang
rhyolitic
Yeongyang . 66.08+0.62 Ma Subgroup
subbasins rocks Unjusan Tuff SHIRIMP 66.65:0.96 Ma Hwang et al. (2019)
Muposan Tuff SHIRIMP  67.0840.96 Ma Hwang et al. (2016)
Jipum Volcanics ~ SHIRIMP 68.5£1.6 Ma Hwang (2017)
27 AI(E )T AWEY O Lok S QA SHE GEGAATE W AU LA
QAT W POl FHAMIGHUNEY 5o BAE HEWY Seto] 837207 Ma (n=18)
0] 944:08 Ma (n=20)2 ZASSAT, U 2 Ssish, ik HEA U532 $80:07

F Abd ol 4 94.3+2.0 Ma (n=
HFH 1 88.8+1.0 Ma (n=10)2 =4 =it}
ang et al., 2012).

7%t <

°1-r‘

Ma n=15)2

.EJ-]QOJ Ou:‘ Ulol:/g—al:x
285|912 88.040.8 Ma (n=14) & &

ol A A
45]"*13]'(Zhang

et al., 2012). 3HA AFt2l Zhd|glol B E g7k



of] T3t Rb-Sr A<tz 80.8+1.9 Ma(Hwang and
Cheong, 1998)2 4 d v} 3t} whebA ol52 5
MH o2 SHE MIHEARE FAMRMIEY R
(FAMIoIS)Z, 223 SHF FEAEYRE &
AN =R YR (AR 2 578 A(Kim
and Lee, 1981)°]| thu]& 4= QIth (2 2).

It HEgfQhibehe ek oA o] Ht
A %2 784+1.5 Ma (n=3) 2 ZA = 1=t (Zhang
et al.,, 2012), o] At Y| otaleto] X F7HA] F=
ARERPAFE RO AR R dEdl A 34 o=
ok wEhA ol2dt 24 ddle W= kitetel
Ao ERe dd e AR A ARE 2
olof g& AABHH, SAHLR ofFoflA AuE
R TR AT W eds 7RI 2).
T U AR el #E AV e
Y HUY A= SMEFAE ARl o
1ot EH-E o7 |8 = Qlom 2 =olof A ujA|5}

=

ox 12

fats

42 RELEX U8

el oy Hofl Exshe FA5we] ket
Zof disl A27H4] &%= SHRIMP U-Pb #o|&
HAd(E 4HE AHEH b33t ) fFHLEA] 9
GRS ki BXsHE ST 1SS Y
9] HFHE 2152 AFST FARATES o] F
o SR AEES AFSd] wol Fietth(Chang et al.,

o| AJZM= o|n| 641

1984; Paik et al., 2006). £3] 11352 HAIIA o
A At ER S3]UES FARI o& FollA ot
Hofl sk AEE 2 53] EalH 4448 Ao
FEZHE SHRIMP U-Pb UXZA A7} 92.1+3.2
Ma (n=5)2 ZAE I (Kim et al., 2011), AFF-o]
FASH M S-S HEA AojEERFH
LA-ICP-MS U-Pb gx]24 A7} 89.110.4 MaZ
23 AcH(Lee et al., 2018). o] T S350 2A
o] BAtel £ A& ofnkE WEH HEolA g
o Aaqsh= FAY E£20] T Mt §dET
o 282 Aol EF R dojit AL, 24t o
A diabe|E AlEE sHHER +EE
52 THE X9 SHle| A HiAfo| E W]
25E 7)Qleh= At A4S 4 ok
i o] Bore] BEA71S LehAe 1
24717} #etr] E2UeHTuronian) ©|F
= A= AAplEt 19| olF 392 114S
E|ZA]7]of AufA 1 SHit-gol oJFt Aoletr] R’
o} Zpete] QHAReHE SRkl itE = Ao R A
ZE e st A4S Woll Ak el
QHAFF o] Ads] AEE=d Hls| HAlo|ESGE
= 2] 7] wj Eo]ch(Lee et al., 2018)

SHE QAU R= A1 2271 A Got
oba &4 A=t YA SHE R AYFE A

& £97} 419 SHRIMP U-Pb A ol& Athat=z
7h Wol HuE It daf oA F3ihe3] U

of
i

[

o
:lo

ol _>‘: £ 0_>£’,
L olo e e

Lithostrati-

Upper Upper Lower Lower
graphy rhyolitic . andestic . rhyolitic andesitic
Area rocks © rocks rocks rocks
Central
Yucheon A % w
Subbasin
Southern o
Yucheon A \V4
Subbasin LN W \V4 Yy
Uiseongand |A AAAA
Yeongyang
Subbasins V2N
! | | | |
60 70 80 90 100

Age (Ma)

Fig. 2. Distribution diagram of U-Pb ages correlating to lithostratigraphy in three area of the Gyeongsang basin.
Open normal triangles represent the upper rhyolitic rocks; Solid normal triangles, the upper andesitic rocks; Open
inverted triangles, the lower rhyolitic rocks; Solid inverted triangles, the lower andesitic rocks.
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86.69+0.78 Ma (n=10) A& yebl2(Lee et al.,
2019), u|S oA 2] F3}2]-3-3] U2 88.95+0.44 Ma
Ati(n=11)2 Uehfio] 2mofe] 2= loke- 8256+
0.95 Ma (n=10) AhE ebdciHwang ef al., 2018a).
2] 3 S = A] AFEE-S-3] o] 82.06+0.55 Ma
(n=14), == ol mrh=gs]eto] 81.30+0.54 Ma
(n=14), Z'= ot ZE=-L5]eto] 80.43+0.53 Ma
(n=15)F YepdAtki(Hwang et al., 2018b). +H 14
% 9jof ol 2772 0] QHISHY S TS
gl @Ashs s S8 Aol R H
LA-ICP-MS U-Pb dx]=4 A7} 85.0+0.3 Maz
ZA = tH(Lee et al., 2018). o] -S3| UYL ofuf=
SHE SRR Yol G HIA S BlekEol
FAE AU, 2 T A Mol
Ao Fg &0l 3 AEE A7 g
Hhe Ao 2 & 4 Qi o8 BE ddle AR
A XY SEAEEEGTY Aot AY &
AFSFEH 1Y 2).

AR ARl SHRIMP U-Pb #|oj&
AT AdiA=E BH, u|SE9] golehitehe
73.01£0.75 Ma 4dj(n=11)E yePAtHHwang et
al., 2018a). o] Ath= FHLEA] SEF AH ¢t
AT Adiel 240 HIHTHH 2).

& g EEFolA SHRIMP #oj& U-Pb o
A4 AdAtze] st p|SEof|A Y] EikiE
&2 71.74+047 Ma (n=14), AFF=SF L2 =&
oA 69.72+0.69 Ma (n=12)2} ARFE= ]| A] 69.16+0.66
Ma (n=12)& B HZEtHLee et al., 2019). o] A
< oFfollA dudhe A4 9 FEEAY 2
gl olr) W 24 SARHeH 2 2).

43 AYAEX W AYLEX|

BEEA Y] iR TR YFLEA FF
oA Aa7HA] izl Skt AthEA AIHE 4)
S AT EY o3t Zo. o] X Fofle s ehat
PASRIF AFEE Basty giRE GEeEet
7t 223wt YRR ddS
7gol wol ol 7R on B AR fEek ol
ik Aol oL ] 2).

R o 2hkSof izt SHRIMP
U-Pb Aoj2 dA=A AiEAe] dstd, 94 A
FHAN AFSAES ] e SFto] 68.541.6

Ma (n=11)2 S = 31 (Hwang, 2017), F4 H
Hoj| A FEZARS-3]9F0] 67.0810.96 Ma (n=13)Z
A= At Hwang et al., 2016¢). 3+ o] FEAHS-3]
oF2- Rb-Sr AL &7 2J3hH 63.6+3.4 Ma(2
0)2 Ugr=d|(Hwang and Kim, 2006), ©] Adl=
U-Pb Ao} Attt 3] 4 Zdtolct. E3H
FHAREB]9E Rb-Sr AYA 7} 63113 Ma(20)2
ZA4 ==t (Hwang et al., 2007a), o] A= Fx&
4H33|gho] dFAA R PRSI YHET ol
olgt= Al =7 W&ol ol-&sh=d 7271 %L
o} 3 FAH 71AEY Ak Aol fEE &
FARSE] ] A= Zdlek WRellA] 66.65+0.96 Ma
(n=15)2.2, Zd|} 2} of| A 66.08+0.62 Ma (n=14)
S 2 ZAE Qo (Hwang et al., 2019), 5 A
HO| HgAE At Y RoA HEARS2 o] ATy
£ 65.03+0.66 Ma (n=13)E et ATHHwang et al.,
2017a). RHH A o] b4t Zolg) Wiof A
RSBt At SROIA] 63774094 Ma (n=12)
2 Aol 60.11.8 Ma (n=4)& W=t (Hwang
et al., 2017b), o] A= 11417](Paleogene) Z Gl
ek A1 FA ok T3 o] RS-S9k Rb-Sr
Aot E4of 254 5611 Ma(20) & Ust=t|
(Hwang, 2002b), o] Adj= U-Pb Ao|E AR}t
333 #7190 vl wst=] F2]7} 3tk

3HH Rb-Sr A= 208 22 U-Pb #oj&
AdiETh BE A U2 ¢ o UL E2 S
ZolA U-Pb AojZ AhA]9] YRGS HoFA]
Y=tt. 182 & Rb-Sr YA 22 o=
S4% A} Bl we = UAIT, U-Pb A olE 4
et A vl E I3t FSAE] oA E &
= op7|E = Yo B2 o] =09 A v A5} T

AN ofrt

[9)]

. E 9|
51 RS sHAHEM

dubx o 2 SRS A FES ti7l StollA
ol 2| A gfobA HEEAL EL ThE o)A
U ThE 9Pae) X Z 0= Ho|F o2 ulF)7) g
of FHHQl FSA | oj7-go] St gHAH F &
At Apole] Holeh sl ezt EAfske AR
SR M= SAEFS tin|7} 7hsskA R, &
AEZEI Zo] A-A o] Wrdd sHiEE 715




Zte] SA T H| 7 - of 2 i
TR ST FAIA Y SA R I A
A 2t SAEE 7hssiu, AP st &
AR Rl &7 502 A3 | A 7] SAH
H|7} ob2|747] o] £ X] FaHT. & FASTS
TAH LR GSAM BREE 2 ol sREe=
A AHSA7E R E e o mhE iAol
ofsf #2749 2&3, 193 Zo=t S=3

s shbage] S| H .

= O
o=

52 2t Rodo| HEMet Sirye]

RAFLL FAHOE Al T AN 5
HEF7 ol o AR, hEE SR T4
T HAARE S A7 B BhHjo] A 4
254 ¢7) i) AF7HA HAATAN AFH

o| AJZM= o|n| 643

© 2 s Ao o3t AlSA7E HE 5§l
At SHARE FE AtiEA ] WA Qg A=
7t =& AdiAE7F ol HuEHA {HSE b
Aol digt Ao FH ol 7HFs3iF T

At EE FHSTY A8 SAAES FolA A
g0 g ZAENUA ASolth AojE U-Pb Adf
Z4 A7 o, FHAER] FAFof A FARE
of5we] A At FEARrAe o] 94.4+0.8 Ma
A F3x]o]11, YeFealeto] AlHLoA| 88.8+1.0
MaZ A ZAax|oln, 7 AdH<97} 94.4~88.8 Ma
22X AY F2Ydde] &ITHY 3). EF ZAF
o9 A= A FAE 3ol
88.7+0.7 Ma=A] Z|arx]o|11, 4Hg%1-33]%o] 88.0+0.8
Ma2ZA Ao, 1 Ad|H <7} 88.7~88.0 Ma
24 FYo}A|9KConiacian)o]] <3tcH 2™ 3). g
H A2 oralehe 78.4+1.5 Mag UER) ™ &32]o}
79 AIZHH I &3ttt o] AHolE U-Pb 574
2= oA BEA A5 o2 7HAA FolA

Age | Period/ Stage Geochrological ranges for four
(Ma) | Epoch 9 subgroups of the Yucheon Group
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Fig. 3. Stratigraphic correlation of four subgroups of the Yucheon Group based on zircon U-Pb age data in Table
5. Geological time table modified from Walker and Geissman (2009).
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S Ueh= vl d F A JHaAE 2o
th B2 FAMRS T SEARE Y
W= AT sHEoIA AlFAZA vl o
&S 5 o E A9 FAELL} tiHE $I3t 7]
ol 2 ik

FHAEA FRoA 1244359 A= sHEelA
92.143.2 Ma$} Aol A 89.1+0.4 MaZA E2Y
Qtofl sfFst FHAEA] FARY FAMOST
O A|7H f1ell &3tk o] oA FEA TS F
3}2]-8-3|%to] 88.95+0.44 MaZ A F11x]0]aL, 18]
1 Z=-83|%ko] 80.43+0.53 MaZA] HAX|o|mR
88.95~80.43 Ma®] At H S Helct whaba Y
olx|¢tofl A ZHul)¢HCampanian) 9] A7]E Yet
WoH2E 3). E3F X0l Zolehitete] A
o7} 73.01£0.75 Ma2 A GHAER] Zo4E HE g
QHI} ASAF o= Tt Algolgto] &
th FARGESo] 231291 71.74+0.47 Mao]l
AFFE-8-3]9h] A7} 2 A% 2] 69.16+0.66 MaZ,
71.74~69.16 Ma2] A YE Ho|B & npAE]X]
9HMaastrichtian) Z7]of &3 3). w2k #
ST AR izt #o]2 U-Pb 53 2= &
S48}t A3t AHTAIE o7, o] AiA| o
o8| A|FA19] A7 o] 753ttt

O 9 FEAEA A AlgFotete] A=
A &34 F50] 68.5+1.6 Ma, FUARS-3|F9] Aol
A 60.1£1.8 Mao|H, 68.5~60.1 Ma H$|2A] upA
Eg| 29t A] Aght]ekSelandian) ol &3HHY 3).
o] 2| AlFolgt SRS Aol U-Pb S4X
E3 A0 B A B A AHEAE UEd
o, o] At w2t Al FA A oulE 71 4= ot

MN rle

53 X2k AISMA iyl
AARA FAFZY BFAL AFA Ay
Aol SJ) FAMIONSE, SRAOLEE, SA0kE
T AGOIEE 59 ) olg o2 FREL
ok o) FAOLF T fHAEA o]
A 94.4~888 Ma®] ATi91S Holm, o] Wi
2 193} 413412 71%E0] E 4 Uk 3). o
UESHE o] ol fHAEA) FYHAN The-
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obg % JPaEAelA S A AEEH T ok
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A $19] Heofl 2
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7t AR A ARA] FSFA FRE F3} olF
Fo= ou|gich 223 & Aol fHAE
A FEEY 2RSS FHAEA] R &
EALORS T 3HR e FHEEE A= giuAd 4= ¢
o}, whabA] AR oA AR AT 9
7} 88.9~80.4 Ma ¥ <|(3F 5)2 Fofj=]n] jo}X|gt
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SHH FHAEA] FYFY HE g rier 3HA
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2 E2)o}572 78.4~73.0 Mad] AHE 7}
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SR A 5= ok |3 T A H Y Abgot
o2 1 A7 SHEA A A= EE
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2PHL] YollA Zofar & 5= 9low, AHAK= LAICP-MS
7ol 93t Ao)aL $2H= SHRIMP &7/ 9
gk Aol7)of S W2 JHo] IS &= U
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Table 5. Chronological range of four subgroups classified from the zircon U-Pb age data for volcanic rocks of the

Yucheon Group.

Age data in main volcanic areas

. . Chronological .
Stratigraphy Central Yucheon Southern Yucheon I%;esgﬁngaagld range Lithology
subbasin subbasin gyang
subbasins
60.1+1.8 Ma
63.77+0.94 Ma
69.16+0.66 Ma  65.03+0.66 Ma Usper thvolitic
Saryang Subgroup 69.72£0.69 Ma  66.08£0.62 Ma 60.1~71.7Ma PP mckﬁ
71.74+0.47Ma  66.65+0.96 Ma
67.08+£0.96 Ma
68.5+1.6 Ma
Yokji Subgroup  78.4+1.5Ma Ma73.01+0.74 Ma 73.0~78.4 Ma Upperrofll(‘l“‘“"
80.43+0.53 Ma
81.30+0.54 Ma
88.040.8 Ma  82.06+0.55 Ma Lower thvolitic
Unmunsa Subgroup  88.0+0.7 Ma 82.56+0.95 Ma 80.4~88.9 Ma rock};
88.7+0.7 Ma 85.040.3 Ma
86.69+0.78 Ma
88.95+0.44 Ma
88.8+1.0 Ma .
Jusasan Subgroup  94.3+2.0 Ma gg}igg w 88.8~94.4Ma OV arﬁdesmc
94.4+0.8 Ma E2.e VA rocks
6. 4 E SgEch g SxolE e FAARR| Y] S

o] Aol N BAAEA Y 7 kgl
i3l Ax71A] o] Fo]H 202 U-Pb AR EES
vl o 2 ZF o} o] 7Hs3 BEA7| 9 HAE &
A2l Akm 27 A At

AAEA] FAEFEES FHARR] SgHe ],
e o) 9 JFLEA A A FH o= At 2
Aof| gJaf| AFAQ] EF7E FHE et ool whah
FAFHY dFA = A FARIOISE, SEAo}
o, SR oL AgolS o 2 L EE T

ZF A Qof| A A H FASTS S E HIEL
2 39 SAELe sl A9 A A= E 2
KA 7| 4709] ofFte] i3l A|FA1A <JnjE
A 5= ot FHARA] FIHet G Azt
7o oJ5tH, FAM LG Y] HEA| 7= 94.4~88.8
Mag] A HSE Holmg EZYAR 3fTs
o, FEALLE S BEA| A= 88.9~80.4 Ma A
HOE Holug FYotA|gtollA] et A7)

8.40 Ma%} 73.01 MaZ Z+z} 33kt
Asto 2 Zow 7 SHEA|7| L 78.4~73.0 Ma <]
o|B 2 Ftuhiete] $7]of figEct. AFForS it
I A7 FHEA AT FAE T EFA7)
7} 71.7~60.1 Ma H$o|B 2 ntAE g x|t 4] A
) eto] SFEct. o Ao F3tH FAST
ol Eol et AISAH FEo] Go g o @2
AdiEA At o BeElo] SAdu]of E-8-5]
71& 71§ttt

ZAe 2

o] 5L A §AFTONA AT Aol
U-Pb AithE $aheko.2A A4 s gieh HAbAo
A o] =5g 93 AN ugow 92 Ame}
S HEA Sl BT Wy B o)
el AA919, 1915 AE A Aeerd
ERERPREEE:SE
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