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ABSTRACT: The Quaternary Baekuiri Formation, which is the only unconsolidated sedimentary layer observed
inland in Korea, covers the Devonian Misan Formation of the Paleozoic with unconformity and is overlaid by
Quaternary basalt of the Cenozoic. Recently, interest in its academic value has been growing as it is being featured
as a landmark of the Hantan River UNESCO Global Geopark. In this present study of the Baekuiri Formation
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distributed in the lower part of the sheeting joint in Eundae-ri, Jeongok, a total of 758 gravels in a horizontal section
of 7.5 m were individually observed, and their components, size, roundness, and sphericity were classified. In the
Bacekuiri Formation, gravel with good support roundness is distributed mainly as various rock types, and the
matrix-supported gravel layer and the sand layer with developed lamination are distributed depending on the
location. Schist, granite, and gneiss account for more than 80% of the gravel components, and tuft, quartz vein,
and quartzite are also distributed in the studied area. Because granites that intruded at various geological periods
of the Mesozoic are distributed in the surroundings of the Baekuiri Formation, dating was performed to track them.
As a result, the granite gravels were dated to approximately 111 Ma of the Cretaceous, 171 Ma and 179 Ma of
the Jurassic, and 236 Ma of the Triassic periods. By estimating the origin of each gravel type, the schist, gneiss,
quartzite, quartz vein, and other rock types seem to have originated from the Misan Formation or Daegwangni
Layer of the Paleozoic and the Jangrak Formation of the Paleoproterozoic located in the northern area. Moreover,
it is interpreted that the granite originated from the mountains in the eastern and northeastern regions and flowed
in through the ancient Hantangang River over a radius of up to 30 km. Additionally, the tuff and volcanic breccia
originated from volcanic rocks of the relatively close-by eastern Cheorwon Basin in the Cretaceous period and
are characterized by their low production frequency. The deposition period of the Baekuiri Formation is estimated
to be approximately 0.5 Ma ago, and its clear definition is needed in the future.

Key words: Baekuiri Formation, Hantangang basalt, provenance, unconsolidated sediment, Geopark
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Fig. 1. (a) Study site map around the Korean Peninsula, (b) Baekuiri Formation view site map around Hantangang
River. The blue arrow is direction of river flow. The tributaries Imgingang river, Chatancheon and Youngpyungcheon

flow into Hantangang River.
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Fig. 2. Geological map of study site around the Hantangang River (modified from Chwae et al., 1996; Choi et al.,
1998; Kee et al., 2005, 2008; Lee et al., 2006; Hwang and Kihm, 2007). Circles indicate a radius of 5 km, 10 km,
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226

¢ JEE2FE EEE AoEES
AlR9] 7

otz -

—

x35k5l= YC4
7 F2 2F 171 MaE AlQfslaL, 178.9+

0.6 Ma (n=6, MSWD=0.75)} 235.5+0.4 Ma (n=26,

07| - Hrhu - &2 -

o S AO
At - 271 - dsly - HsH

4. £9| 4l A

4.14H0|2| % o] 7|QdR| A

S
MSWD=0.59)2 Fz}7|e} Egtojotxr] ATE t A 5Hd EjF Q1 Wojg|Fo B2 ol
il 2E0] UEhdtHZ ™ 7). go Frobof o3| AR sl g2} xjo|st
Sphericity Sphericity
Pebble Cobble
Bladed Oblate Prolate Equant Bladed Oblate Prolate Equant
§ | Rounded . o ’ . @ |Rounded . Y ’ ‘
5 3
S S
3| suw 3| su
no: Rou:llded . - ’ . (2 Rou:llded ‘ - , .
Schist 27(24%) 75(67%) 0 10(9%) Schist 82(43%) 120(53%) 1(1%) 6(3%)
Gneiss 13(31%) 20(48%) 0 9(21%) Gneiss 52(55%) 35(36%) 0 8(9%)
Granite 12(16%) 24(31%) 2(3%) 39(50%) Granite 28(29%) 29(31%) 5(5%) 33(35%)

Fig. 6. Roundness and sphericity for pebble and cobble showing frequency according to type of gravel (schist, gneiss,
granite). The most of the total gravel size is pebble and cobble. The sphericity of schist and gneiss is mainly bladed
and oblate. The granite has more equant gravel than schist and gneiss.

(a)

207ppRosp

207pp206ph

—_
o 0O o
~ R

o
=

data-point error ellipses are 2o

ow| |, == Weighted mean age
. we  =171,520.3 Ma
042 - (n=15, MSWD=0.46)
1800 e T i IR
0.10 00465 S
1400 00475
0.08

00465
3

20
238 J/206Pp

40

data-point error ellipses are 25

Weighted mean age

=171.3+0.5 Ma
(n=14, MSWD=1.3)

2200

0.10

0.08

0.04

20 40
238 J/206Ph

data-point error ellipses are 2o

Weighted mean age

=111.110.4 Ma
 (n=9, MSWD=0.68)

2200 N A

(b)

0.18

2600

£ - el N
5 1500Weig“h1ed mean age &
= o =171.5+0.7 Ma
008 o (NF7yMSWD=0.11) = «
AQf

4

0 20 40
238(J/206Ppy

60 80

data-point ertor ellipses are 2o

Weighted mean age
~170 620. 8 Ma

2200

207pp/205ph

20
238(J/206Ppy

Fig. 7. Concordia diagrams for the granite gravels from the Beakuiri Formation showing representative ***Pb/**U
weighted mean ages of clusters. The ages represent about 111 Ma in the Cretaceous period, 171 Ma and 179 Ma
in the Jurassic period, and 236 Ma Triassic period.



LIEEH A|47| o2 | E 0| St & 7|/ 227

Utk 2Eu @R BE olHe] W EE E
A7) AL ANA (R 2 @) OR B2 GA
w2 g v STt AR oS- FARRE 8h
ZA(channel system)E X3} JUYS A2 F
£ 2 9tk wol2l3 ) o] 7| 9AE 22 W)
9] BojlA Fog 3 2= Ak a AHINE 7=
2w EolA A%os st P wY A
o] glom, drje] SRk 1ohEe 1R
s A9l Zolch 7)o B Fektel
T 1 Jun (1979)0] o8l FFA4E 849
2 087} §25 e ooz om A
A HlE o] FH PR = o] F5lo
2 249 9re 2ol 6l Ee o
A7) el 4 EE olF IHE @
7ol A2l AR f2E A4 o
7|gketke] HER B gEyy Gt E
AAjsi] B27] ARstel W3k dAle] areg
JeHd $271 H9g Aew 2w o
2 9jo] 719X S 245H 71 Bol RS}
= Y73 A HuphE A AR oA 7]
Azt Ao 2AHEH], W LRAN BEmo
KA oF 14 km Ao YX|et A o325
T2 w4k, LAY A HA o= 45
o} o] 5L 7R} Y T e 1EE A
sk slom, o[ 57217} gok A2 olate) el
maha glek. Eak, ¢ o) gl ras ez 9
of i} 1) Rl THES HolE Aow
AE e 719 95(YC-1, 2, 3, 4)9] 7|
AR AE2 A= #et7] 9] oF 111 Ma, F2H7]
o] oF 171 Mag} 179 Ma, Edfo|o}A7]9] ok 236
Mag AARtth AFA g2 A2 A
e dA= d7, 55 B A9 t+t2=
EEITHE 8). Egtolofi7] WHIEFeH(237+1
Ma¢} 232.2£1.8 Ma)2 AR HolA A AAZ=
18 km "HojZl 2o &xstar glom, A gt
7o) shwet v @A 77ke AHel SIXTIT e
2 Ejololar] SR 2717} 2R Qrol At
Pl B wet ol atEA FAlo] gol B
Aoz AR FY Yo RIS Hol Hep]
B9 1 31730K(172+5 Ma; Park et al., 1997)2 A
oA Y-S A BRI Q7A] GEHFOE 4A
$ESIT glon], TeEte weh wad Be o

o

&

ot o Rl
N

(o] =
T=E=
S

(& 1o o 3 lo
= o
24 vl
)

s
IS
"

N

1=
ol

fr
i

IO AN 2 2

0!

ol

i

w9 d

Ao flEl Ao = siAE) a2|ar wWely| ALt
31739H(112+2 Ma; Hwang and Kihm, 2007)2 4
TA Y F5 djjofl ddsta glon, AUy 23
2| 9] et} S B3R o 9 ¢FAlo] A4 3
dde g o|Ro|A AFA A7 HA FAHUS
Ao g FHHET E3 AR W3 AT
7 7V 717 Bl 2 A o] WAL SRt 2
o|Fo|g 7hsAdol =t wEhA AR Hof T
© B2 3P AR EFEolls BE5HA] 7]
izo] grett o2 RE {E Ao 2 st

3¢, 3t ehe] 7| HA = dA Y] W
BEA A At A7) E5& HFeR %A
2] 9 km Ao YT+ We}7] FUHESIYT 4l
AZEge s A d2y dAY 227 H|a
2 G, W2 9HAo] s o2 {YEA|TE AR Wl
E7H R3S AL FFNA YU EE asho] A4
oz Ay FFe A W] geez sk
o] Hho| Ao 2 AMEEE AYHY Y T2 &
%] I n|4eat kgl @AshE Aol
A FE S A2 ALREH o] 9EL 9l
gsto] 7|1 UAE 4% A3 wekd Anpet 39
HANF= T2 BX Aol ZAE ols2= &
A= AL, U2 RS et fdE A e
2 S|4k olE Fate] eofel Welese A
Aeke] ere 22 w1 Yeut 7 Hzzol
BE AL T} 1) Aero) B B
Mg Ao g,

4.2 Ho[2| 2 Y/ dAl7[2t 2| S Hofl st 0zt

TERE WolRiSS A3 fd) 579et AlEs= Danhara
et al. (2002)°]| 2Jato] A=} 2oj2jo) A FT 54
o] o]Fojx vl Qltk. F 67 ARolA 11779} Al=E
Z48IA=Hl, 0.51-94.3 Ma= -9 {2 ¥ 99 2
7 A E A 223 202 wef2]S Al
ol Tt FRol th YAr-PAr AtiEA oA
L ZAFEOA] 0.5440.07 Mag2 ZA =t E3L
F xae)et o] drho] @l gk “Ar-"Ar
ARE ol A= 0.5 Mag} 0.18 Ma T A7) HF
H A} o] AAE vE IthKim ef al., 2022).
utehA] wWioj2)5-2] F/dA17]= 0.5 Ma Hr o<l
Aoz A Hrt

)22 e WRIA L3 A A4

rl

Du




228 otER| - 071 - HOHil - HEL - UTHS - 71 - LK - M5
7] @RS ool RESl=nuA HHFon A 5 AE

Askd 77} ok @ 4 ik aYelE st
2 wjelelFo] that A 1<k mjula Holw],
22 Qe A QF o] Ful2se] SAHBA o
AW TS KA Sk 2T B Fe
AR} ol o] v S HAF mehor A=
olsolHl sM ElAF 0 duege 2ot B2
3G )25t ek FRol A AR Afolo] £
Z3he w3 o) HASS HIEte] LA 84
27} o o] HHFL ARYo] A WAL 9l
AHE B1E3 QthKwon, 2011). E3F AR}
o AL Foto] clgf Wel AH ool T3
T, AR AR Ao] L WYY L 25k
Y ARekFol EAsks Aol Yzt Heiy
ARre] g stite] mefeh Azl Fo]
SREEEL RN ERC TR B LR
o AR olehel M1 HHF AR Wl Fo
= 39 Aol ofek F7449l ko)7t W a stk

1) A= 2df2] Woj2|FolA 4= Zo] 7.5 m
ol & 758709 H& A8 wEskaL, Hel, o
e, Rk 86.5%)0] PAlSHH, -S-21, SHiE
2, AW, 1Y <22 gAY 225 st
.
2) Wl W ZE e 99 7|¥AE &
Z3}312F LA-MC-ICP-MS #]o]& U-Pb A=A
= ST A3 A AR 79 oF 111 Ma,
H2719] oF 171 Ma2} 179 Ma, Egto|ofA7] 9] oF
236 MaZ A A|3ith

3) B Hopgre] 7| dA = 5 Ao Ag
A AT a7 didEs Be LE98Y S

i

QP40 2 A 7)9x)9} 717 Therat 3719 o

Alo] Earstar gtk 1|3 ek TR T 5
B olfjol|A 7|93t Aoz vlAo] 4 30 km &
2 1 o9 A QoA S mEt o] 53 Ao

(a) 12 S YC-1 - NES N (b) Quarternary Basalt
< ®
h ® k‘a Q ﬁ Q "\"’ S Cretaceous volcanic rocks
i+ 9 + 3 NG — )
8 N3 R 3 =S ! Il Cretaceous Myeongseongsan granites v—’j
=R =8 B3 E=E P,
S Sao g |58 [ |urassic granitoids
4 ©3 a) 3| Salllp Q [ surassic two-mica granites
=S Q Q L. . .
] S z =~ “ s X S 1 -Trlassm porphyritic granites
oL IS S S8 S S5
S 9vCc2 SN
6 X S
N o o § N
L BRI
4 S ® N N S -
z R 8 |
H 5 3 o )
2 ® -3 @z "y .
= 2 3 g S
1% 2 . @ o o
o 2 b A s
£ op—s = & S
S22y YC3 B g S
=z s g o
8 = =)
=
~<
4 /AILM
0 koA
YC-4
8
4
0 L
120 140 160 180 200 220 240 260

Age (Ma) PWeon-s}
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Appendix 1. LA-MC-ICP-MS zircon U-Pb ages of the granite clasts from the Baekuiri Formation.
Sample Th/U 207pp/2%pp Error 2%pp/238y Error 2pb/?8U Error "Disc. ::SO/BSU Error Z?BSU Error j;e Error
Name
20 20 20 (%) (Ma) 20  (Ma) 20  (Ma) 20
YC-1
YC-1-15 097 0.0486+0.0011 0.02683+0.0002  0.182+0.0045 170.7+1.3 170.1£3.9 191+26.0
YC-1-21 0.90 0.05023+0.00093 0.02691+0.00016 0.1864+0.0033 171.19+0.98 173.7£2.9 218+22.0
YC-1-8  1.06 0.049+0.001 0.02692+0.00022 0.1822+0.0037 171.2+1.4 169.9+3.2 156+22.0
YC-1-25 0.89  0.04958+0.00054 0.02692+0.00015 0.1839+0.0023 171.24+0.96 171.3£2.0 185+13.0
YC-1-14 0.32  0.04923+0.00026 0.02693+0.00018 0.1819+0.0017 171.3£1.1 169.7£1.5 149.1£7.3
YC-1-6 036 0.04944+0.00041 0.02694+0.0002 0.1827+0.002 171.4+1.3 170.3+1.7 171£12.0
YC-1-19 1.17  0.04984+0.00042 0.02694+0.00018 0.185+0.0022 171.4+1.1 172.3+1.9 181+13.0
YC-1-23 1.08  0.04933+0.00053 0.02696+0.00016 0.1836+0.0023 171.5£1.0 171.1£2.0 172+14.0
YC-1-12 1.22  0.04936+0.00076 0.02697+0.00017 0.1832+0.0029 171.6+1.0 170.7+2.5 167+18.0
YC-1-29 1.11  0.05012+0.00096 0.02697+0.00025 0.185+0.0039 171.6%1.6 172.3£3.4 231+25.0
YC-1-13 0.34  0.0492+0.00071  0.027+0.00028  0.1836+0.0034 171.7£1.7 171.1£2.9 168+19.0
YC-1-5 033 0.04958+0.00066 0.02702+0.00017 0.1837+0.0025 171.8+1.1 171.242.1 177£17.0
YC-1-28 0.15  0.04955+0.0007  0.02702+0.00015 0.1842+0.0026 171.86+0.94 171.6+2.2 184+18.0
YC-1-30 0.12  0.0493+0.00024  0.0271+0.00019 0.185+0.0015 172.4£1.2 172.3£1.3 162.3+6.1
YC-1-22 0.25 0.04885+0.00043 0.02712+0.00043 0.1815+0.0038 172.5+2.7 169.3£3.3 147+18.0
YC-1-20 0.20  0.05798+0.00048 0.03137+0.00042 0.2497+0.0045 -10.4 199.1+2.6 226.143.7 527+13.0
YC-1-7  0.15 0.07263+0.00062 0.04595+0.00033 0.4606+0.0051 -30.9 289.6+2.0 384.6£3.5 1002.6£7.8
YC-1-24  0.09  0.0989+0.0007 0.0918+0.0017  1.255+0.029 -41.5 566+10.0 824+13.0 1600+11.0
YC-1-17 0.12  0.10229+0.00054 0.1202+0.003 1.698+0.049 -33.0 731£17.0 1007+18.0 1670+7.1
YC-1-26 0.23  0.10087+0.00036 0.1548+0.003 2.165+0.05 -22.2 927+17.0 1166£16.0 1641.9+£5.7
YC-1-10 0.19  0.13632+0.00064 0.1864+0.0025  3.511+0.044 -36.8  1102+14.0 153149.5 2182.6+7.1
YC-1-18 0.30 0.1089+0.00055 0.2128+0.0075  3.21£0.12 -11.6  1240+40.0 1454+30.0 1781.8+7.2
YC-1-9 039 0.10943+0.0003  0.2221+0.0026  3.345+0.043 -13.5 1293+14.0 1491.3+9.9 1791.1£3.6
YC-1-11  0.01  0.11084+0.00023 0.2288+0.0017  3.495+0.03 -13.8  1328.2+8.7 1526.8+6.7 1813.4+2.2
YC-1-27 0.41 0.1116+0.00034  0.2789+0.0017  4.3+0.027 -5.9  1585.5+8.8 1693.5+5.2 1826.4+3.6
YC-1-3  0.16  0.11193+0.00051 0.2869+0.0021  4.454+0.03 -4.9  1626+11.0 1723.1+5.8 1832.1+4.9
YC-1-4 027 0.11235+0.00032 0.306+0.0032 4.738+0.053 -1.6  1720£16.0 1773.8+9.5 1839.6+3.0
YC-1-16 0.28  0.12725+0.00045 0.3068+0.0033  5.387+0.075 -7.5  1724+16.0 1881+12.0 2059.4+5.1
YC-1-2 022 0.11304%0.00055 0.3276+0.0029  5.122+0.043 1826+14.0 1840.7+7.4 1846.6+4.0
YC-1-1 022 0.11258+0.00078 0.3301+0.003 5.157+0.05 1839+15.0 1845.2+8.2 1844.9+9.9
YC-2
YC-2-2 058 0.0478+0.0012 0.01726+0.00016 0.1128+0.0027 110.3+1.0 108.8+2.4 142.0+£23.0
YC-2-6 1.17 0.0479+0.0017 0.01732+0.00017 0.1158+0.0043 110.7+1.1 111.143.9 257.0+44.0
YC-2-13 1.22  0.0528+0.0031 0.01736+0.00034 0.1245+0.0069 110.9+£2.2 118.9+6.2 405.0+69.0
YC-2-24 0.29  0.04799+0.00066 0.01736+0.00017 0.115+0.002 110.9+1.1 110.8+1.8 125.0£17.0
YC-2-5 1.09 0.0494+0.0022 0.01736+0.00024 0.1173+0.005 111.0£1.5 112.4+4.5 289.0+47.0
YC-2-10 0.60 0.0479+0.0011 0.01743+0.00018 0.1139+0.0029 111.4+1.1 109.5£2.6 146.0+26.0
YC-2-4 0.81 0.0494+0.0017 0.01744+0.00022 0.1186+0.0041 111.5+1.4 113.74£3.8 241.0+£37.0
YC-2-20 1.33  0.0483+0.0015 0.01747+0.00017 0.1164+0.0039 111.6+1.1 111.743.5 227.0+£31.0
YC-2-30 1.68 0.0499+0.0012 0.0175+0.00026  0.1206+0.0038 111.8+1.6 115.4+3.4 232.0+28.0
YC-2-17 1.08 0.0481+0.0016 0.01847+0.00023 0.1209+0.0037 118.0+1.4 115.7£3.4 250.0+£37.0
YC-2-19 0.76  0.04959+0.00074 0.02686+0.00038 0.1831+0.0031 170.8+£2.4 170.7£2.7 173.0£19.0
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Appendix 1. continued.
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Sample Th/U 2po %P Error 2%pb/*U Error *"Pb/P*U Error “Disc. :::WBSU Error 2:§b/235U Error z::b/zo%b Error
Name
20 20 20 (%) (Ma) 20 (Ma) 20 (Ma) 20

YC-2-9 0.71 0.0508+0.0011  0.02695+0.00023 0.1891+0.004 171.4+1.5 175.7£3.4 242.0+31.0
YC-2-12 0.52  0.04916+0.00078 0.02694+0.00033 0.1833+0.0038 171.4+2.1 170.7£3.2 180.0+20.0
YC-2-29 0.77 0.0494+0.0032  0.02695+0.00096 0.18+0.011 171.4+6.1 167.8+9 195.0+£59.0
YC-2-15 0.47 0.0491£0.0021  0.02697+0.00048 0.1825+0.0071 171.5+3.0 17046.1 256.0+52.0
YC-2-21 1.07 0.049+0.0011 0.02699+0.00026 0.1822+0.0044 171.7+1.6 169.8+3.8 188.0+23.0
YC-2-3  0.56 0.0488+0.0011  0.02701+0.00021 0.1843+0.0039 171.8+1.3 171.6£3.3 219.04+26.0
YC-2-7 0.64 0.09781+0.0006 0.08793+0.00098 1.191+0.018 -44.0 543.9+5.7 797.5+8.4 1584.5+8.6
YC-2-25 0.13  0.10415+0.00047 0.1216+0.0022  1.742+0.035 -349 739.0+£13.0 1023.0£13.0 1697.4+5.7
YC-2-11 0.46 0.10481+0.00061 0.1279+0.0052  1.848+0.084 -28.9 774.0£30.0 1057.0£29.0 1710.2+9.0
YC-2-23 0.02 0.1168+0.0013  0.1537+0.0021  2.479+0.045 -345  922.0+£12.0 1265.0£13.0 1914.0+19.0
YC-2-8 0.11  0.10815+0.00051 0.18+0.0048 2.687+0.079 -19.4 1066.0£26.0  1320.0+£21.0 1770.0£5.7
YC-2-22 0.07 0.1126440.00064 0.1906+0.003 2.932+0.05 -21.3  1124.0£16.0 1392.0£13.0 1841.9+8.9
YC-2-26 0.24 0.10767+0.00047 0.1958+0.0065  2.91+0.1 -144  1157.0+£35.0 1385.0+£26.0 1762.2+5.0
YC-2-27 0.29  0.12543£0.00064 0.2025+0.0039  3.512+0.075 -24.8 1192.0+£21.0 1526.0£17.0  2032.8+6.7
YC-2-28 0.51 0.11159+0.00039 0.2569+0.006 3.949+0.098 -6.5  1475.0£31.0  1623.0£21.0 1823.7+4.6
YC-2-18 0.06 0.12952+0.00052 0.259+0.0024 4.634+0.052 -16.5 1486.0£13.0  1754.249.3 2090.0+5.7
YC-2-16 0.40 0.11373+0.00038 0.2968+0.0033  4.657+0.057 34 1675.0£16.0  1758.0£10.0 1858.1+4.0
YC-2-1  0.68 0.14925+0.00068 0.309+0.0048 6.38+0.12 -144 1735.0+24.0  2025.0+17.0  2335.3+£6.2
YC-2-14 093  0.15944+0.00086 0.4433+0.0052  9.78+0.16 -04  2364.0£23.0  2411.0£14.0  2451.6+8.1
YC-3

YC-3-20 0.57 0.0491+0.00031 0.02661+0.00021 0.1805+0.0019 169.3+1.3 168.5+1.7 159.0£10.0
YC-3-23 1.51 0.04972+0.00054 0.02682+0.0002 0.1847+0.0025 170.6+1.3 172.3£2.1 180.0£17.0
YC-3-30 0.69 0.0498+0.0018  0.02687+0.0003 0.1874+0.0063 170.9+1.9 174.3+£5.4 220.0+48.0
YC-3-13 1.51  0.04952+0.00084 0.02692+0.00019 0.1853+0.0033 171.2+1.2 172.9+2.8 186.0+£19.0
YC-3-19 0.20  0.04932+0.00063 0.02692+0.00048 0.184+0.0044 171.243.0 171.4+3.7 176.0+£23.0
YC-3-21 0.53  0.05549+0.00088 0.02694+0.00018 0.2056+0.0032 -8.6  171.3+1.1 189.8+2.7 439.0+24.0
YC-3-5 0.58 0.04973+0.00036 0.02696+0.00027 0.1857+0.0023 171.5+1.7 172.9£1.9 178.749.4
YC-3-10 0.55 0.05041+0.00067 0.02696+0.00034 0.1882+0.0038 171.5+2.1 175.1+£3.3 204.0+22.0
YC-3-27 0.11  0.04916+0.00041 0.02697+0.00028 0.1842+0.0028 171.5+1.8 171.9+£2.3 151.0£11.0
YC-3-22 0.05 0.04934+0.00046 0.02697+0.00026 0.1828+0.0024 171.6+1.6 170.5£2.1 160.0+13.0
YC-3-16 0.48 0.049+0.0015 0.02699+0.00054 0.1809+0.0049 171.7+3.4 168.8+4.3 199.0£50.0
YC-3-17 0.30  0.0492+0.0014  0.02701+0.00041 0.1861+0.0059 171.8+2.6 173.245.0 221.0+39.0
YC-3-15 0.61 0.049114+0.00037 0.02703+0.00018 0.1826+0.002 171.9+1.1 170.3£1.7 155.1+9.5
YC-3-14 0.05 0.0499+0.0012  0.02713£0.00021 0.1879+0.0048 172.6+1.3 174.8+4.1 186.0£36.0
YC-3-1 0.28  0.04945+0.00033 0.02774+0.0002 0.1906+0.0019 176.4+1.2 177.1£1.6 167.8+8.1
YC-3-2  0.56 0.05006+0.00088 0.02799+0.0004 0.1929+0.0041 178.0+2.5 179.0+£3.5 191.0+£24.0
YC-3-25 0.16  0.04983+0.00053 0.02856+0.00021 0.1963+0.0028 181.5+1.3 181.9+2.4 189.0+14.0
YC-3-8 0.04 0.04962+0.00059 0.02918+0.00019 0.2003+0.003 185.4+1.2 185.4+2.5 172.0£18.0
YC-3-7  0.21  0.05037+0.00066 0.02952+0.00048 0.2049+0.0037 187.5+3.0 189.1£3.1 209.0+20.0
YC-3-26 0.04 0.05009+0.00037 0.03312+0.00034 0.2304+0.0024 210.0+2.1 210.5+2.0 197.0+13.0
YC-3-18 0.01 0.05024+0.00019 0.0332+0.00019 0.2307+0.0018 210.5+1.2 210.7£1.5 202.7+5.1
YC-3-29 0.02 0.07268+0.00068 0.04365+0.00056 0.4361+0.0087 -30.3 275.443.5 368.3+6.0 1004.0+14.0
YC-3-11 0.06 0.07589+0.00051 0.051+0.0012 0.538+0.015 -31.6  320.6+£7.3 438.849.6 1092.0+11.0
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Appendix 1. continued.
Sample TW/U 2Pb®pb Error 2%pb/?8U Error 2pb/***U Error "Disc. :;?WBSU Error i:i’b/BSU Error z::b/ml’b Error
Name

20 20 20 (%) (Ma) 20  (Ma) 20 (Ma) 20
YC-3-4 0.39 0.10332+0.00029 0.1533+0.0014  2.191+0.021 -26.5 919.5£7.9 1177.6+£6.8 1685.3£3.2
YC-3-28 0.02 0.10761+0.00019 0.1872+0.0023  2.794+0.035 -20.0 1109.0+12.0 1352.6+9.4 1760.8+2.2
YC-3-3  0.07 0.12846+0.00087 0.2328+0.0049  4.16+0.11 -19.6  1348.0+£26.0 1661.0+£23.0 2078.0+11.0
YC-3-24 0.02 0.11181+0.00031 0.2421+0.0041  3.726+0.072 -10.4  1397.0£21.0 1578.0+15.0 1828.1+£3.7
YC-3-9 0.20 0.1107+0.00049 0.264+0.0099 4.05+0.16 -2.7  1509.0+£51.0 1634.0+34.0 1810.1£5.5
YC-3-12 0.01 0.1143440.00027 0.2637+0.003 4.155+0.049 -8.7  1510.0+£16.0 1667.0+10.0 1871.9£2.6
YC-3-6  0.19 0.12639+0.00033 0.3024+0.0042  5.281+0.08 -7.8  1702.0£21.0 1868.0+13.0 2047.843.7
YC-4
YC-4-43 1.01 0.0503+0.0012  0.02673+0.00027 0.1871+0.0048 170.1+1.7 174.0+4.1 217.0+£34.0
YC-4-54 1.19 0.0495+0.0012  0.02677+0.00022 0.1822+0.0045 170.3£1.4 169.7+£3.9 223.0£29.0
YC-4-28 0.42  0.04995+0.00049 0.0269+0.00023 0.1851+0.0025 171.1£1.5 172.4+£2.1 191.0£16.0
YC-4-30 0.21  0.04985+0.00059 0.02692+0.00034 0.1833+0.0033 171.242.2 170.9+£2.8 188.0£15.0
YC-4-1 0.38  0.05032+0.00065 0.02802+0.00027 0.1955+0.0025 178.1£1.7 181.3+2.1 210.0£14.0
YC-4-16 1.78 0.0491+0.0011  0.02809+0.00029 0.1925+0.0048 178.6+1.8 178.7+4.1 179.0£22.0
YC-4-21 0.31 0.04928+0.00049 0.02809+0.00019 0.1923+0.0025 178.6+1.2 178.8+2.1 160.0£17.0
YC-4-50 1.68 0.0493+0.00099 0.02815+0.0002 0.1911+0.0036 178.9+1.3 177.5+£3.1 197.0+£24.0
YC-4-60 0.14 0.0491+0.00037 0.02822+0.00031 0.1892+0.0024 179.4£1.9 176.2+2.1 157.549.2
YC-4-27 1.37 0.0492+0.0011  0.02832+0.00025 0.1929+0.0044 180.1+1.6 179.0+£3.8 217.0+£23.0
YC-4-41 0.69 0.0523+0.0044  0.0302+0.0016  0.217+0.025 192.0+£10.0 198.0+£21.0 321.0£72.0
YC-4-18 0.74  0.05046+0.00053 0.03043+0.00023 0.2124+0.0026 193.3+1.5 195.7+£2.1 213.0£12.0
YC-4-31 224 0.102+0.013 0.0324+0.0011  0.485+0.082 -56.1 205.3£6.6 374.0+47.0 1450.0£200.0
YC-4-33 0.22  0.05076+0.00058 0.03698+0.00052 0.2573+0.0042 234.1+£3.2 232.5+3.4 221.0£13.0
YC-4-37 0.88 0.051+0.0016 0.03699+0.00043 0.2627+0.0073 234.2+2.7 236.7+£5.9 241.0+44.0
YC-4-20 0.70  0.04991+0.00068 0.03702+0.00029 0.2556+0.0041 234.3+1.8 230.9+3.3 218.0+18.0
YC-4-22 0.17 0.05101+0.00032 0.03702+0.00058 0.2599+0.0042 234.4+£3.6 235.0£3.5 239.9+8.2
YC-4-35 0.06 0.05082+0.0003 0.03709+0.00024 0.2602+0.0022 234.7+1.5 234.8+1.8 227.7£7.5
YC-4-32 1.31 0.05094+0.00044 0.03712+0.00042 0.2612+0.0037 234.9+£2.6 235.5+£3.0 251.0+£14.0
YC-4-40 0.21  0.05096+0.00024 0.03711+0.00021 0.261+0.0018 234.9+1.3 235.5+1.5 243.1+£6.5
YC-4-46 0.46 0.05071+0.00042 0.03713+0.00023 0.26+0.0024 235.0+1.4 234.6+2.0 224.0+£10.0
YC-4-47 0.32  0.05103+0.00035 0.03716+0.0003 0.2611+0.0029 235.2+1.9 235.4+2.4 238.04£9.5
YC-4-29 0.42 0.0504+0.0004  0.03717+0.00025 0.2588+0.0026 235.3+1.5 233.7+£2.1 216.0£10.0
YC-4-17 0.85 0.05082+0.00076 0.03715+0.00042 0.2622+0.0043 235.4+2.7 236.3+£3.5 245.0+£19.0
YC-4-42 1.00 0.05124+0.00038 0.03721+0.00031 0.2631+0.0027 235.5¢1.9 237.1£2.2 250.0+10.0
YC-4-13 0.03  0.05076+0.00039 0.03725+0.00068 0.2586+0.0052 235.7+4.2 234.2+4.3 229.0£11.0
YC-4-45 0.16 0.05252+0.00046 0.03724+0.00028 0.2713+0.0037 -1.4  235.7+1.7 243.6+3.0 313.0£12.0
YC-4-12 0.07 0.05094+0.00023 0.03726+0.00018 0.2626+0.0016 235.8+1.1 236.7+1.3 235.1+6.8
YC-4-23 0.25 0.05066+0.00038 0.03726+0.00042 0.26+0.0039 235.8+2.6 234.6+3.1 226.0£11.0
YC-4-49 0.26  0.05075+0.00039 0.03729+0.00025 0.2614+0.003 236.0+1.5 235.84+2.4 223.0£10.0
YC-4-36 0.45 0.05066+0.0005 0.03733+0.00036 0.2602+0.0037 236.2+£2.2 234.8+3.0 214.0+£12.0
YC-4-53 0.70  0.05141+0.00071 0.03732+0.00078 0.2618+0.007 236.2+4.8 235.9+5.7 247.0£20.0
YC-4-14 0.15 0.05098+0.00032 0.03734+0.00037 0.2624+0.0024 236.3+2.3 236.6+2.0 241.0£11.0
YC-4-19 0.05 0.0507+0.00029 0.03734+0.00051 0.2605+0.0037 236.3£3.2 235+3.0 225.4+5.7
YC-4-57 0.66 0.05077+0.00041 0.03734+0.00031 0.2611+0.003 236.3£1.9 235.6+£2.4 232.0+11.0
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Appendix 1. continued.

Sample Th/U 207p2%pp Error 2%pb/?8U Error 2Pb/*U Error "Disc. :);:b/BSU Error z::b/BSU Error Z::b/Q%Pb Error

Name 20 20 20 (%) (Ma) 20 (Ma) 20 (Ma) 20
YC-4-51 0.45 0.05075+0.00036 0.03736+0.0004 0.2603+0.003 236.442.5 234.9+2.4 230.7+5.8
YC-4-52 1.10  0.05109+0.00033 0.03735+0.00024 0.2649+0.0023 236.4+1.5 238.6+1.8 247.5+9.4
YC-4-48 039 0.05036+0.00061 0.03742+0.00041 0.2595+0.0043 236.8+2.5 234.243.5 217.0£21.0
YC-4-7 0.11 0.0506340.00054 0.03777+0.00077 0.264+0.0056 239.0+4.8 237.8+4.5 229.0+14.0
YC-4-3  0.37 0.0546+0.0014  0.03839+0.00075 0.296+0.01 -3.7 0 242.8+4.7 264.3+7.8 410.0+39.0
YC-4-4 0.33 0.05471+0.00057 0.03887+0.00058 0.2941+0.0063 -3.3  245.8+3.6 262.3+4.8 409.0+18.0
YC-4-39 0.12 0.05678+0.0004 0.04052+0.00031 0.3176+0.0042 -7.4  256.1+1.9 280.2+3.3 487.0+14.0
YC-4-15 031  0.05482+0.00088 0.04081+0.00048 0.3123+0.0047 -4.5  257.8+3.0 276.0+3.6 396.0+28.0
YC-4-58 025 0.06268+0.00036 0.04393+0.00028 0.3785+0.0033 -16.1 277.2+1.8 325.9+2.4 695.2+7.6
YC-4-10 0.16 0.06722+0.00071 0.05122+0.0008 0.475+0.01 -18.7 322.0+4.9 394.2+7 840.0+15.0
YC-4-5 0.07 0.08844+0.00074 0.0634+0.0014  0.768+0.023  -41.0 396.0+8.5 581.0+14.0 1395.0+14.0
YC-4-34 0.36  0.08504+0.00065 0.0789+0.0012  0.925+0.019  -32.0 489.4+7.0 663.0+10.0 1317.0+13.0
YC-4-44 042 0.099+0.0012 0.0955+£0.0028  1.304+0.054  -36.6 587.0+16.0 842.0+24.0 1602.0+22.0
YC-4-56 026  0.09504+0.00048 0.0961+0.0011  1.261+£0.019  -37.4 591.5+6.3 827.3+8.3 1530.2+£7.9

YC-4-24 0.39  0.0924+0.0011  0.1021+0.004 1.321+0.068  -25.5 628.0+24.0 842.0+30.0 1468.0+23.0
YC-4-6  0.50 0.09441+0.00086 0.1028+0.0032  1.354+0.055  -29.7 632.0+19.0 863.0+£24.0 1507.0+17.0

YC-4-25 0.26 0.10825+0.00038 0.1638+0.0017  2.447+0.029  -26.7 977.4+9.3 1256.5+8.6 1769.8+4.6
YC-4-55 0.51 0.10487+0.00072 0.19+0.011 2.76+0.17 -8.7  1125.0£59.0 1329.0+47.0 1709.0+11.0
YC-4-38 0.34 0.10802+0.00081 0.204+0.01 3.06+0.18 -8.9  1196.0£56.0 1405.0+47.0 1768.0+13.0
YC-4-59 0.03 0.11209+0.00027 0.2418+0.0017  3.723+0.028  -11.9 1395.6+9.1 1576.6+6.1 1832.4+£2.6
YC-4-26 0.69 0.11034+0.00065 0.253+0.011 3.88+0.18 -4.0  1467.0£55.0 1618.0+38.0 1804.4+8.3
YC-4-8 0.16 0.11177+0.00024 0.2625+0.0018  4.059+0.029  -8.5  1502.6+9.0 1645.7+5.8 1828.5+£2.1
YC-4-9 028 0.11141£0.00047 0.2643+0.0081  4.08+0.14 -4.4  1508.0+42.0 1645.0+29.0 1825.0+6.4
YC-4-2 047 0.11347£0.00029 0.3392+0.0029  5.324+0.052 1884.0+14.0 1872.7+8.3 1855.6+2.7
YC-4-11 0.63  0.14668+0.00094 0.422+0.014 8.55+0.31 2269.0+62.0 2289.0+£33.0  2306.7+7.3

*Degree of discordance (%): negative numbers and blanks show normal discordant and concordant within 20 of the analytical error,
respectively.
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