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ABSTRACT: The zircon U-Pb dating was performed to determine the maximum depositional age of the Cretaceous
Duwon Formation and the eruption age of the Goheung Tuff, which are located in the Goheung area, the southern
part of the Korean peninsula. The Duwon sandstone yields a youngest 2%pp /28y weighted mean age of 123.1
+ 1.1 Ma(n=12), and the 205pp/PPy weighted mean ages of the lowermost and uppermost parts of the Goheung
Tuff are 85.6 +0.23 Ma and 86.4 +0.71 Ma, respectively. Considering our age-dating results together with previous
workers, the Duwon Formation is interpreted to have been deposited at ca. 123 Ma (Aptian), and can be correlated
with the Nakdong Formation of the Sindong Group in the Gyeongsang Basin. The eruption age of the Goheung
Tuff is considered to be ca. 86 Ma, the boundary between the Coniacian and Santonian. Unlike other regions of
the Milyang Subbasin, there is a long time gap of ca. 37 Myr between the Duwon Formation and Goheung Tuff,
suggesting that the basin history of the Goheung area was different from the Milyang Subbasin.
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Fig. 1. Geologic map of the Goheung area. Red circles indicate the sampling locations (modified from Yun and

Hwang, 1988; Cho, 2000; Kim et al., 2015).
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Fig. 2. Scanning electron microscope cathodoluminescence (SEM-CL) images of the sectioned zircon grains used
in final age calculation. (a) the Duwon sandstone(GAN-2). (b) the lowermost part of the Goheung Tuff (GHJ-1).
(c) the uppermost part of the Goheung Tuff (GUC-1). Diameter of red circle: 15 um (a and b), 30 um (c)



Table 1. LA-MC-ICP-MS zircon U-Pb ages of the Duwon Formation and lowermost Goheung Tuff in the Goheung peninsula, Korea.

Spot 2071y, 206 Error 206, 238 Error 207y, 235 Error Disc.* *Pb/”*U Error  "Pb/”°U Error *"Pb/"Pb Error
Number U “Pb/7Pb 2 PoTU 26 PTU 26 (%) age(Ma) 26 age(Ma) 26 age(Ma) 20
DuwonFormation (GAN-2)
GAN-2-11 0.83 0.0492 + 0.0014 0.0192 + 0.0002 0.128 + 0.004 1228 + 1.5 1222 + 32 241.0 + 33.0
GAN-2-12  0.57 0.0481 + 0.0016 0.0194 + 0.0003 0.131 + 0.005 1238 + 1.7 1244 + 42 229.0 + 31.0
GAN-2-14 0.49 0.0499 + 0.0017 0.0192 + 0.0002 0.133 £ 0.005 1224 £+ 1.5 126.8 + 4.1 299.0 + 42.0
GAN-2-16 0.59 0.0483 = 0.0013 0.0189 + 0.0002 0.127 £ 0.004 1204 + 1.2 1208 + 3.2 242.0 + 33.0
GAN-2-22  0.63 0.0484 + 0.0020 0.0195 + 0.0003 0.130 £ 0.006 1242 + 2.1 1240 + 5.2 282.0 + 39.0
GAN-2-41 0.81 0.0491 =+ 0.0014 0.0192 + 0.0001 0.131 + 0.004 1228 + 0.9 125.0 + 3.1 206.0 + 31.0
GAN-2-45 0.66 0.0472 + 0.0037 0.0189 =+ 0.0007 0.123 £ 0.010 1209 + 43 117.8 + 8.7 270.0 + 160.0
GAN-2-46 0.81 0.0476 + 0.0016 0.0197 + 0.0002 0.129 £ 0.004 1255 £+ 1.5 1228 + 3.9 169.0 + 42.0
GAN-2-59 0.87 0.0489 + 0.0015 0.0190 + 0.0003 0.128 £ 0.004 121.1 £+ 1.6 1225 + 3.6 216.0 + 32.0
GAN-2-68 0.92 0.0491 + 0.0012 0.0197 = 0.0002 0.132 £ 0.004 1255 + 1.2 1262 + 3.3 161.0 = 31.0
GAN-2-86 0.73 0.0503 + 0.0027 0.0195 + 0.0003 0.137 £ 0.007 1245 + 2.0 130.1 + 6.2 328.0 + 56.0
GAN-2-94 0.54 0.0490 + 0.0017 0.0193 + 0.0002 0.132 + 0.005 1232 + 1.4 1256 + 4.6 243.0 + 40.0
LowermostGohoung Tuff (GHIJ-1)
GHIJ-1-1 0.88 0.0480 + 0.0025 0.0134 + 0.0002 0.088 + 0.004 86.1 + 1.2 859 + 4.1 137.0 + 53.0
GHJ-1-2 1.09 0.0498 + 0.0032 0.0132 + 0.0003 0.091 =+ 0.007 847 + 1.8 883 + 6.0 1840 + 61.0
GHJ-1-3 0.80 0.0481 =+ 0.0021 0.0133 + 0.0003 0.088 + 0.005 849 + 19 858 + 4.7 135.0 + 41.0
GHIJ-1-4 0.96 0.0482 + 0.0020 0.0134 + 0.0002 0.091 + 0.005 855 + 1.1 879 + 48 290.0 + 100.0
GHIJ-1-5 0.94 0.0474 + 0.0015 0.0134 + 0.0002 0.087 £ 0.003 858 £ 1.3 85.0 £ 3.2 105.0 + 28.0
GHJ-1-6 0.76 0.0473 + 0.0019 0.0134 + 0.0002 0.088 =+ 0.004 859 + 1.1 854 + 34 143.0 + 37.0
GHIJ-1-7 1.49 0.0476 + 0.0011 0.0133 + 0.0001 0.088 =+ 0.002 854 + 09 854 + 1.8 130.0 + 26.0
GHJ-1-8 1.59 0.0474 + 0.0008 0.0135 + 0.0002 0.089 + 0.002 862 + 1.0 862 + 1.9 110.0 + 21.0
GHJ-1-9 1.29 0.0475 + 0.0016 0.0132 + 0.0002 0.087 + 0.003 848 + 1.5 842 + 29 132.0 + 46.0
GHJ-1-10  0.99 0.0482 + 0.0015 0.0134 + 0.0001 0.089 £ 0.003 858 + 0.8 86.2 + 2.5 1540 + 28.0
GHJ-1-11  0.88 0.0461 + 0.0033 0.0135 = 0.0002 0.084 =+ 0.006 86.2 + 1.6 829 + 5.7 198.0 = 50.0
GHIJ-1-12 141 0.0478 + 0.0014 0.0132 + 0.0002 0.087 + 0.003 844 + 1.1 84.7 + 3.1 151.0 + 33.0
GHJ-1-13  0.75 0.0470 + 0.0017 0.0134 + 0.0002 0.088 + 0.003 85.7 + 0.9 85.1 + 3.0 123.0 + 30.0
GHJ-1-14  1.22 0.0486 + 0.0014 0.0134 + 0.0002 0.089 + 0.003 858 = 1.0 86.6 + 2.7 136.0 = 27.0
GHIJ-1-15  1.25 0.0489 =+ 0.0023 0.0135 + 0.0003 0.090 + 0.004 86.4 + 2.1 87.1 + 3.7 164.0 = 66.0
GHIJ-1-16  1.19 0.0466 + 0.0010 0.0135 + 0.0001 0.086 =+ 0.002 86.3 + 0.8 83.5 £ 1.8 136.0 + 23.0
GHJ-1-17 091 0.0477 + 0.0008 0.0134 + 0.0001 0.088 =+ 0.001 859 + 0.6 86.0 + 1.3 130.0 + 20.0
GHJ-1-18 0.97 0.0473 + 0.0010 0.0134 + 0.0001 0.087 + 0.002 859 + 0.8 846 + 1.6 111.0 + 21.0
GHJ-1-19  0.83 0.0487 + 0.0015 0.0135 + 0.0002 0.090 + 0.003 86.2 + 1.0 87.1 + 2.6 221.0 + 30.0
GHJ-1-20 1.13 0.0490 + 0.0036 0.0134 + 0.0003 0.089 £ 0.007 857 + 2.1 862 + 64 255.0 + 57.0
GHJ-1-21  1.23 0.0475 + 0.0009 0.0134 + 0.0002 0.088 =+ 0.002 86.0 + 1.0 853 £ 1.5 163.0 + 20.0
GHJ-1-22  0.72 0.0463 + 0.0022 0.0134 + 0.0002 0.084 + 0.005 85.6 + 1.5 81.4 + 42 124.0 + 42.0
GHJ-1-23  1.50 0.0477 + 0.0012 0.0132 + 0.0001 0.087 + 0.002 84.8 + 0.5 844 + 2.1 148.0 + 29.0
GHIJ-1-24  0.67 0.0475 + 0.0019 0.0134 = 0.0002 0.087 £ 0.003 858 = 1.0 84.6 £ 3.0 206.0 = 42.0
GHJ-1-25 1.05 0.0584 + 0.0024 0.0127 + 0.0001 0.103 £+ 0.004 -16.1 814 + 09 94 + 4.0 564.0 £+ 74.0

Degreeof discordance(%): negative numbers and blanks show normal discordant andconcordant within 20 of the analytical error, respectively.
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Table 2. SHRIMP zircon U-Pb ages of uppermost Goheung Tuff in the Goheung peninsula, Korea.

Spot 206pp, U Th THU Pb U 4% "Pb "Ph 4% Apparent ages (Ma)

Number (%) (ppm) (ppm) 206ph/2381J* 207pb/206ph**
GUC-1_1.1 - 77 64 087 0.0451 1.1 0.0468 7.2 989 = 1.0 39 £ 172
GUC-1 2.1 0.67 236 259 1.14 0.0410 0.7 0.0531 55 86.1 = 0.8 -32 + 195
GUC-1_3.1 - 180 112 0.64 0.0408 0.8 0.0472 2.6 86.8 £ 0.7 133 £ 78
GUC-1 41 266 134 20 0.16 0.7619 0.7 0.1136 0.5 1441 + 120 1847 + 9
GUC-1_5.1 - 212 150 0.73 0.0332 1.8 0.0467 2.6 784 + 0.7 192 £+ 94
GUC-1 6.1 239 247 29 0.12 09014 1.6 0.1106 1.8 1429 + 20.0 1809 + 32
GUC-1_7.1 0.19 140 100 0.74 0.0374 2.5 0.0492 2.8 859 = 0.8 -370 + 218
GUC-1 8.1 042 200 182 094 0.0418 0.7 0.0511 23 882 £ 0.7 -112 + 222
GUC-1 9.1 0.07 174 97 058 0.0361 09 0.0482 2.7 828 = 1.0 25 + 107
GUC-1_10.1 032 181 151 086 0.0400 09 0.0503 28 86.9 = 0.8 96 + 261
GUC-1_11.1 041 92 48 0.54 0.0400 1.3 0.0510 43 862 =+ 1.0 -205 = 289
GUC-1_12.1 040 79 66 087 0.0469 1.2 0.0512 3.7 98.7 = 1.0 393 + 124
GUC-1_13.1 0.28 127 75 0.61 0.0380 1.1 0.0499 33 84.1 = 2.0 -242 + 228
GUC-1_14.1 - 123 83 0.69 0.0403 1.0 0.0460 33 86.7 =+ 0.9 -1061 + 453
GUC-1_15.1 - 193 174 093 0.0413 1.5 0.0474 26 874 = 1.0 67 + 61
GUC-1 _16.1 0.16 270 213 082 0.0397 0.7 00490 22 855 + 1.0 -166 + 126
GUC-1_17.1 0.10 401 542 140 0.0396 13 0.0485 1.7 86.6 £ 0.8 -104 + 86
GUC-1_18.1 - 62 49 0.81 0.0384 25 0.0451 49 928 = 2.0 - - -
GUC-1_19.1 0.14 235 219 096 0.0401 1.8 0.0488 22 849 + 09 59 + 76
GUC-1 20.1 0.08 202 103 053 0.0413 16 00484 25 88.6 = 1.0 189 + 74
GUC-1_21.1 0.06 333 381 1.18 0.0345 2.1 0.0481 22 789 £+ 0.9 44 + 68
GUC-1 22.1 0.17 88 45 052 0.0387 1.2 0.0491 3.8 869 = 2.0 67 + 127
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Fig. 4. Concordia diagrams and probability-density
plots of zircon U-Pb ages from the Goheung Tuff. (a,
b) Lowermost part of the Goheung Tuff (GHJ-1). (c, d)
Uppermost part of Goheung Tuff (GUC-1).
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Fig. 5. Probability-density plots of Cretaceous detrital
zircon U-Pb ages from the Sindong Group (Nakdong,
Hasandong, and Jinju formations) and Duwon Formation.
The age data of the Sindong Group are from Lee, T.-H.
etal. (2010), Lee, Y.I. et al. (2010), Lee (2016), Lee et
al. (2017).



590 e -

ot -

5, SAT oY 7l B4 AR 23
Sho Al A # et 7710131,
o Zpo] 7k 27] whEof =
o2 Fga7) olg
3 27} 40| Bt
offl Aol B2 ANSAH Btet 71Eo B
08 4234 A7 23S Wl nelely, T8
o BFAY|E AESRe Hopzel bE2| B
Aig e £85e) astae A
BT gAR £ 4B 54 Hols
7;19.& B = ch(Kenrick et al., 2000). 3}ATF Y
59 St AFlA 20 WA ofEH 7% 7]
o) Yeajelsiae] SYHo e Aase v
FESIM = AEHA et HT 9ol
£ 2o Bzz0] Yenta) gha 4313 4 el
31501:50] HHZ ogm—u—gq.}:;g =0 zo 9
Z3} UE2e] 87 Aol 2 M AFHE Ao Azkel
o wetd FRET AEETe] JE gulE 9]

1%

95 ’%—‘%Aliﬂl EH

w

Q]

=
1S 57
=

A=At 2T Ao Wl
52 13359 EEAIY|
15-3Iete] P79 dsliM= BT

RERLUE) Stage/Age
e

o
| ==t
. 2
Albian 2
a
=
113.0 d
Aptian
ca. 123 Ma
125.0
Barremian
129.4 -
(4)
Hauterivian
132.9 (€3] N I
= (3)
Valanginian
139.8 | e
Berriasian (2)
145.0

p

=

o

AH|

—

.21

nRo

rer

A A
—I—'Io:! nn

S tinjEeh= A
v} SITh(KIGAM, 1995). o] £4 Ax} 4R A
R2oj|A 2712] AzrE2jotr] A7t FolFAIR o) =
SRS A AsE 7| E2EHAA FeEE AR &
T Reu =2 iAo A &Jstgict. ERF 11333
Hop 34802 Aol YR8k FEARMIY ca.
84~85 Ma)T} B HAHS-3]¢H(ca. 81~85 Ma)<2] A o]
= SHRIMP U-Pb A Et} 32 oF 78 Ma2] Adj
= sse)d Asistolch 24 A3t nge A
S1ELo]|A] 85.6 + 0.23 Ma 1|11 ZAFEO| A 86.4 +
0.71 Ma®] ©314$] Wl A Lx|ske *Pb/**U 7}
FTHAANt PR ER(TE 4), LTSI UY
EEdE= oF 86 MaghaL & &= Qlth, o] A7]= &
7] ¥je}7] 9] I obA|Q(Coniacian: 86.3~89.8 Ma)
I} AFE Y 2KSantonian: 83.6~86.3 Ma) 2] A Fof
AFETHLH 4). o|¢t T2 Aik= SAH FEH
AE 1T o, 11533 EIRCELON
Ao 2 AR F-5ARM ca. 85 Ma) i} Tg4k3-
3] (ca. 84 Ma)2] FAA7|9t= & LAFHHKim
etal., 2015). B2 o]H Ao A A2 2F 86 Ma
of ngg oo QAni 4 gAle) Achel 3 R
SR 2adn)= wekEc,

ololl= AF7HA| Hire

Sindong Group

(6)

(12)
(11)

8)

Fig. 6. Stratigraphic correlation of the Sindong Group and Duwon Formation based on biostratigraphic data. (1)
plant (Kenrick et al., 2000), (2) bivalve adn plant (Chang, 1975), (3) mollusk (Kobayashi and Suzuki, 1936), (4)
charophyte (Seo, 1985), (5) charophyte (Choi, 1989), bivalve (Chang et al., 2003; Kozai et al., 2005), (6) bivalve
(Yang, 1975, 1979, 1982), mollusk (Yun and Yang, 2001), and Theropod teeth (Lee, 2007), (7) Ornithopod tooth
(Lee and Lee, 2007), (8) mollusk (Kobayash and Suzuki, 1936), (9) palynomorph (Choi, 1985; Choi and Park, 1987),
(10) palynomorph (Yi et al., 1994), (11) insect (Park ez al., 2013), (12) conchostraca (Park and Chang, 1998), (13)

insect (Nam and Kim, 2016)
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