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ABSTRACT: Age of the human footprints in Sagyeri area, Jeju Island, Korea has been a subject of controversies
since the discovery in 2004. This study reports a new basaltic tephra layer beneath the human footprints-bearing
strata, and infers the source volcano of the tephra by comparing the major element composition of the glass and
the componentry of accidental grains with those of the two nearby volcanic edifices (Songaksan volcano and
Hyeongje Island) in addition to stratigraphic observations. Then we constrain the deposition age of the human
footprints-bearing strata above the tephra layer, via revealing the eruption age of its source volcano. We found
that the tephra layer at the footprints site is not only stratigraphically equivalent to the tephra rim beds of the
Songaksan volcano but also compositionally identical to the glass in the major element content. Accidental quartz
grains, which occur characteristically within the Songaksan Tuff, are also found in the tephra layer beneath the
human footprints-bearing strata. These results suggest collectively that the tephra layer beneath the footprints-
bearing strata was produced by the eruption of the Songaksan volcano. A set of new age data from the paleosol
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(14C age : ca. 3,600 yr BP) and the earthenware (OSL age : 5.5+0.7 ka) directly beneath the Songaksan tephra at
a nearby archeological site, and from the shells c age : ca. 3,800 yr BP) from the lowermost tuff layer of the
Songaksan tuff ring indicate that the human footprints-bearing strata, which accumulated above the tephra layer,
are late Holocene strata that were deposited after the eruption of the Songaksan Volcano, ca. 3,800 yr BP. The
significantly older ages of the organic matter in the bulk sediments at and near the footprints site (ca. 8,000 ~21,000
yr BP) are interpreted to be the results of the input of old terrestrial carbon material from the inland areas by reworking

processes.
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Fig. 1. Geologic map of the southwestern part of Jeju Island (after Park et al., 2000). Inset : Location of Jeju Island.
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Fig. 2. Aerial view and outcrip features of the human footprints site. (a) Areal view of the human footprints site;
(b) Columnar log of the Spot A in the footprints site. SG-numbers represent sample positions; (c¢) Columnar log
of the Spot B in the footprints site. Human footprints are found in the upper part of the Hamori Formation at this
spot. HP-numbers represent sample positions; (d) An overview of the Spot A in the human footprints site. Songaksan
Tuffis intercalated between the Hamori Formation above and the Kwanghaeak Basalt below; (¢) An overview of
the Spot B, where the Songaksan Tuff immediately underlies the Hamori Formation having the footprints; (f) Primary
fallout tuff bed mantling the protruded blocks of the Kwanghaeak Basalt in the Spot A; (g) Impacted texture on
the upper bedding plane of a tuff bed by accretionary lapilli showing normal grading in size on the cross-section.
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Fig. 3. Outcrops of the Songaksan Tuff from the
proximal (a) to the distal parts along the northeastern
coast of Songaksan. These tephra beds gradually thin
to the footprints sites with lateral continuity (Fig. 2d
and Fig. 2e). See Figure 1 for the locations of these
outcrops.
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Fig. 4. (a) ~ (c) Sample positions for the proximal Songaksan tephra. (a) The western rim beds of Songaksan tuff
ring divided into four units by truncation surface or impact sag horizons, color of teprha, and chemical composition
(Brenna et al.,2011). SSLT_numbers represent sample positions; (b) Sample positions within Unit C (3.5 m thick);
(c) Sample positions within Unit D (2 m thick). (d) Sample positions (HLT number) for the proximal Hyeongje
Islet tephra. The outcrop displays bedded basaltic lapilli tuff, ponded lava, and scoria deposit from base to top, which
constituted a tuff cone. (¢) Sample position for the archeological trench site ca. 600 m to the northeast of the human
footprints site, showing the distal Songaksan Tuff above a paleosol. See Figure 1 for the locations of these sampling sites.
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T AEE H R HFY EE S XAt
o, fof| met A2 ohE 7] AR oA Rt Hl =2t
£& FESHE= 7|&0] H7|= dtch(Lorenz, 1986;
Németh et al., 2001; Auer et al., 2007). $-= TH
MRS 2A T ST A EAE 5
Z 3 "l ZElkE A= of tisle] BSE (Back-scattered
electron) ©]u)X|E &5}, Image J (http:/ /rsb.info.
nihgov/ij/) 2L olgale] 4% ola) o
o Rulgke Zakr
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5.1 HZ2F 72[=4

5.1.1 o4t &38| TA T A

Brenna et al. (2011)2 A¢ 24 4 g1z 5
< vigo g Fort §308 sHIEES vl 7HY]
SHAE FE3 8 ok 2 AFelA "z 72
A Aitof| o5t shi = 7o) S Unit A
o} Unit Bi= 24| fFASte] A2 fA FEEA]
et e H=e R 2400 wet sk F A

9] FHHE FolA Unit A & B, A9 &= 7H9] 3
9] 7z} Unit Co} Unit D2 A A 992

St 53] ol5 Hl =zt 2] 242 MgO9| &
wsto] whet A FEHHLH 5a, 5b). 3R]
Unit A & B 2.8~33 wt%, Unit C= 3.8~45
wt%, Unit D& 3.6~3.8 wt% 2] H$IE BEelth(

ol fz
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g 8). MgO e 272 g o, 27]9] g
e diidez ZetEglon, $7]= 2o g
e, 37 "Hzegte S A E3EUSS
& 4= Aotk ol2jt Bl =Ze} 2] 249 ¥sh=7]E
2] Brenna et al. (2011)2] S| E] gt At
24 a9 2o} A= fARsit HzEt {29
MgO gFo| Z71gH| wet SiO,, TiO,, FeO, NaO,
KO, P,Os= ZH4ASHL, AlL,Os, CaO= Z7151, MnO
= 79 8% 24 W3 BIFdS Bk Unit D
HlZgh= AA|Z S22 Unit A & BL Unit C2] 57t
A 2L Bt o|ef o] Foik ZAE S
25 W Bzt G 2 7 U 22 v
A g RS G UTHTHE 5a, 5b).

|

hvA
=]
R

'R .« Y 108pm

b’ ! J 108pm

512 FAH 3179 2A RS
YA A9 419 SHHEE AzolA] 24
8 B)xet 2] 24l vlwd fASHT, 2 A2
2 2 Ho| glo] FUF Fo] EALHIY 5o,
5b). BAA HlZet el 240 FL Gl =45
LS AR Y 12 Seld YA 337
AR B o] FaE ARE 2] e 4
olth. x|k glza} 98] AL TiO, ALOs, FeO,
Ca0, MgO 4ol gloiA] ohak et fr) 24
3} shels] FHEET MgO Bgol glojal bt
9] Unit D&} F-AFSI, TiO,, FeO e Atjd o
2 3, ALO; YL ot 42 15| FrE)
(3 "5a, 5b). CaO, MnO, SiO,, P,0s, Na,0, KO

Fig. 6. Back-scatter electron images of bulk tephra, which shows the variable content of accidental quartz grains
in each tephra. (a) Unit C of proximal Songaksan Tuff with ca. 1.5 vol % quartz; (b) Unit D of proximal Songaksan
Tuff with ca. 22 vol % quartz ; (c) Tephra bed beneath the Hamori Formation at Spot A in the footprints site with
ca. 15 vol % quartz; (d) Tephra with scarce quartz grains in the uppermost part of the Hyeongje Islet tuff cone.
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At b= ARl E U A 213 9] gl Zetol A T
g gzt YRE 449 f8 2AS FH4E 2A
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2/ g9l AA =AIFETHH 5c, 5d). LU of
RO Hzas2 $oMt IAY KA
Unit C9} Unit D2] 24 9o ZAEH, 43 &
429 g Za} HEo] $ofal Unit A & B GG EA]
Hch el A& SG1 (1Y 2bo] ®7))2 3htel
drE oA ZAE SHEEEY 47 STl
FEe 29S8 e "zl 25 AAEY, Al
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B3 AotRolA AHFHE "z Al RE sHE AR
HP13}F AR A& HP20| A Fopit 2A 2] Sk
29| Unit A & B, Unit C} Unit Doj| 3jdal= =
A& Zre Hize Hso] BEEG(TE Se, 5). &
3] Unit C&} Unit D 2A4)& 7= gl=a} =7t
S-Algk Holot.

gzt 2] 248 MgOof| tigt TiO,, ALOs 9]
ol T ol A EH, Al A= Alo| E €
glzet {2 242 FoM4te] Unit Cot Unit D
2/ sigstn, FA = s FEETH
5b~5f). ShA] AFgH At o] Fopit LA 7 SHit
T Hzet 2L 24 399 24 99 Wl &
7} A== HlEl, AR A ALl E H ek
2 S 2A Y I EFY AR HE ST
ok 244 2 Hl=Zet HEo] st H =z}
3 WollAl et

514 313 & E2A) | SIS

HEL S NEYFS Aol B2l S-3] 952 A3t
A F2tEo 24 7tz sl =2t d
de, 9c). ol o] 2 = A o= T3
g2 e, Z2 fElE Ulld iz ez F3)
A 2 S A HZEt 72 2L
St 2712 sk 5-2] Unit C2} Unit DO =
Aol =AIE7= SRR AvkH o2 ALOs=

ol

i
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OFTF =AU R 3k Uebdth(1¥ 5g, 5h). AA
2 3y A&7 SM12 ALOs7} =A|, 181 A9
A2 SM2¢} SM32 Aja oz e oJdof T4
== Aol it ol F3tol ogt ke ¥
Zof oJst Aoz A} Oelkers and Gislason,
2001). o] gt Hd o] P ATHA o] gzt
£ 4t 2AE A E-Y] Unit C2t Unit D
231 fAFsH

52 S3AE L 22 dmo| shak

712 B3 Yol Aol 4w
Pol A fiis o 2 ke v -5 o
o, 1 g STe dE t2rh Unit A9t
Unit C= Z+2F 1 3=Fo] 1.6 vol %3}t 1.5 vol% 2 At
& o2 Ao, Unit B} Unit D= Z}2F 8.7 vol%
o} 22,0 vol% 2 HE3| Wol Tkelo] ik A2
A= Al E Q] $-3]9HEo A= A A3 B A
A Z+ZF 8.0 vol% 2} 15.0 vol %S, 1131 G2 =X

o> M

188pm

Fig. 7. Back-scatter electron images of olivines in Unit
C. One (upper-left) displays an Mg-rich core (darker
grey) surrounded by an Mg-poor mantle (pale grey).
Another (lower) shows an Mg-poor and resorbed core
(pale grey) surrounded by an Mg-rich and partially
resorbed mantle (darker grey). Numbers on BSE image
are Fo content [Fo=100*Mg/(Mg+Fe) in mol; Fe=
total iron].
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Table 1. AMS radiocarbon data for paleosol underlying the tephra bed in the archeological site.

Calibrated age
Sample code “c age yr BP 8°c (%0) (20 range) Laboratory code Note
Cal yr BP
SSAMS4-1 3,640+50 -20.16 3,965+135 SNU13-062 paleosol
SSAMS4-2 6,740+60 -17.63 7,590+100 SNU13-063 paleosol
SSAMS4-3 11,860+80 -23.41 13,690+210 SNU13-064 paleosol
SSAMS4-4 15,860£110 -18.91 19,095+225 SNU13-065 paleosol
SSAMS4-5 15,420+130 -25.00 18,755+185 SNU13-066 paleosol

Calibrated ages are based on IntCal04 calibration curve and Oxcal v3.10.
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Fig. 8. Variation of MgO contents and crystallinity of glass shards according to the stratigrphic position in the
Songaksan tuff ring.
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Table 2. OSL age results and summary of dosimetry for paleosol and earthenware underlying the tephra bed in the

archeological site.

Sample Code Dose Rate Water Equivalent Aliquots used** OSL age
P (Gy/ka) content™(%) Dose (Gy) (n/N) (ka, 10 SE)
SS4-1 2.20+0.06 29.6 35.3+£0.4 16/16 16.0+0.5
SS4-1 2.59+0.07 27.6 69.2+1.0 14/16 26.7+0.8
BOSUNG 3.430.02 20420 15.90.5 16 5.5£0.7
(earthenware)

3,640+50 yr BPof|A] 15,860+110 yr BP2] g4 A
£ AAUHIH 9). HshiolA Y] 7 JHE A
A& AlJstd sHrollA FRE 7FHA NEYS
Adis FRAH ez FoRrhE 1). HEo] YA
sadd) 34 AH Y AdsHrola = 72 OsL
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ka A& o ol AiE HAaH 9 & 2). EE
S3UF Aol A EZ2E E7]Ho| tfsf OSL A
o S-S AAIsH 55407 kao] AHE AATHE
2). o] A= LEFSOIN 27 d> g A
ks ol dUE ZAAT TEGSOIA de
OSL gt th= vl 32 A E 2

6. E 2

6.1 Hl=Z2} 32X FH
Blzel 3R 240l A el Ao 94
= 7 79 7] S (828218, At 53]
gt 9l 38 FFA FH bAoA A LJEtA
ok st F Ao eeE SashE BT &
M4 galetanl ofefel U Bk ofujel(Park
et al., 2000), AV WA= Ao EQ} T FH O B
o FE0 2E3h= STl LAk At 53 H
24 9 ZA2 AT HAdE 2ol7] el Al
WA HAF shie) $iekEo] 7] FASHA
228 9 A A% BHHAL H5L e
W7] fizolnt. 3 AR TRl B S a17) 3
AR Aol o] A3 A el Bl s e P T2 2L
AT o), o5 17] s RE YAE sk A
0] Al A= AP ER o] FH7]= o HRE A

© 2 gebEch( 2" 9b).
Uit o2 s ge] FEA 2L 99 B
Tat oo FAR U, vFgPamet ohe}

ol
=
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oM

E 2, o 4 23 /-7 5 ok v I
o] Zg=rhLowe, 2011). & Aol A= Ak 2=}
= Afo| E Q] Faloll A WA E Hlzete] g2 24
2 olaf b ] FEK(RF)S <ol AAE F Ak
Ae] ZA T s ED} v wste 1 FFAE F
gstsict.

HA gzEh fERdS A, AR A=
B4 Z ot $3USo "zt 7 242 gA=
SoPAE A 2] SHAEY A S-9] Unit C&} Unit D] 2
3 B9 AA vehdtt. 1E]a A2 H 91%], FA
2 oPAto] SAE u, A A= B3 S 5H Y] §
34T} TUT FFol Fole AR WdEE=
I FA I ER| (A R A EZEEH Y Ro R
oF 600 m o|AE X)] FI|UF E3 FoHAE A
2] SHik) A 3-0] Unit C&} Unit D H 22t 2499
of| Ezgit}. o]of vl s shikjdES] E T2
71922 1= dd AN 2AT K HES]
frEl 242 53 MgO &= F3bol| A Al @iz
= Abo| E gl Zato|| B3] TiO ¢} FeO 3k w1,
ALOs= Aof, Al WA=t Al E W 13 -4
=29 gz} fejleks 1 240 AR e &
Aetgct. HZete] {2 24 vlae ARERA
AO|E 3-3|%H5-9] 7] hA 7} otk S A Ask=
Aot

Th o2 ZF A} A HolA 9] S3ld HF 9
2 oA TS AR, Sk 2A T S
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22 vol%7kA] 9] Mg Hold) Hhal, FAId A
2] S HES H9 A THEA] gt} o=
Mg o oH 2T RO RE oF F KA
ZRE S SHEES TES T UE7IES
2 28 5 U2 Yuist= Aotk ol=E B
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ASoll Aol Ao ofef oA TS A, 2428
~ 15 vol% %} 2.5 vol% 2] =S B, o]l F A
o o] $3]F BT SN FERES A5
%9l

IO, AR Ak Alo|EF a1l (-4 vha
A9 gzt {7 2442 A2 S 2AY g
AraldE9] Unit C&F Unit Dof| F-ARH Blsf, 1
AQ o YH O] T oMt ZAY K EE
9] Unit C (1.5 vol%)e} Uint D (22 vol%) % o]
ATHE B AABAE Q= olfi BAYIR? ol
9o gl sk Fwle] Fluiet 24, vl sha
3 A& A3} T heket dRlel o) mpant £
oA T ol A Db o QU] Wees
otk E3L AAE Sk ESe B9 714 8
A 9] B SRS AP S 71881 Sl Aol
oty7] wizo HAZY} ZAY St EFA 9
ol g AFE A2 A tE 5 S Aotk o]
£ 54 IS AI7|9hE A A8k Al A&
A &9 Qe o Fegmte 2 g zets giv|gle
Aole Algte] & & a2 Yulsh= Aot 9]
of vlaj Hlzete] R 2442 nkant FA T9d
2 94 717 vz AT 248 UEhl7] i
of HlZete] 7] A1 E S5kt 2ot f£-83
AN B 5 )% A0 Hekert,

OIS Bl HE, AR WAL HHE ol
ol e SRS St S3lEs T A
SMHEEA] B A E A o2 sAsh= Aol Bl A
ofct. o] gt S|4 ShA At uket o] Ak it
A= ApO| B9} oAk -3 8HA| Atolof| A 33
o] AL3A RESh= o] FA ] oJaiirl e x| Hk

6.2 E|Z2} =MO| CItN

3| W2 At SISO B/d3HHmonogenetic
volcano) &2 Q141 =11 QIA|9L, o] 5 SIS 2t
2 A MRS FAU 2 AY A& &
SoPHA] Tk vkt 24 W3S oAy theF
3t B oFAFS HelckFisher and Schmincke,
1984; Shane and Smith, 2000; Luhr, 2001; Erlund
et al., 2010; Brenna et al., 2011). o|= H=Za 5 &
E3 719 A9 2A Y S EET A2
F8 A Ao Exst= AT HEZHSS AT
H| 1L 5788k Aol o220 2 288 4= Qltk(Shane

and Smith, 2000). s}R|t, 2Ado] A2 thE 3t
o|de] mianl HA2RE FH3 A= ohE 249
B Zah=o] QIR ETHA o] 5 HZ2t 249 o
2 3 A& (multiple fingerprints) & 2 4] B} &
A gzat £49] 277} 2 4% glcHLowe e
al., 2008). © yolr}, A2 H =2 (proximal
tephra deposit)]l gt AAgt glZat 24 A7
YT, nfant 24 9 SRS Pl U
Efthe ThpAdS Bt 9 mkamt 23} 2 o] TRk
ARl 718 f5sl ¥ 5 e SA7F 5=
StH(Smith ef al., 2002, 2006; Shane et al., 2005;
Tryon and McBrearty, 2006; Turner et al., 2008).

2 dAolA St ZAE sk ASa ARE
LR} Abo| B9 34T W Bl=Ze} /8] 24
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247 tddol TEETH ™ 5). ol B3| FA
A HlZete] A9 Bl E AR Alg fF = 249
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4 13 54 U e -2 gAY SIAF] 7
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HA Fobit -§313ke] ZA ] ikl Sel Uet
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et al., 2011). FoAke) FA 2 SHHE S0 7 S
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&, Unit A & B} Unit C Ato]ofl A EAE21 7t
Zol E3l0] AX KT 8). oljgt BAE B}
24,46 &% ¥4 &5, 25, @A AR F
ol QlojA] A3t Aol & Hol= A2 thE nfant
YAt &R o2 EEFUeS AXTHe AeR
FAHth(Helz and Thornber, 1987; Luhr, 2001;
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Johnson et al., 2008, 2010; Del Gaudio et al., 2010).
gEo, A2 TE 24 T2 28 a7l &
212 ufaop HAEL S3K(mixing) T S84 7H
2 A3t Ao 2 FdFEh(Sparks and Pinkerton,
1978; Gerlach and Grove, 1982). $ufald SobAt
A2 S A SO Wl Y TS BFA
A T 22 B2 AE dEA o
WEE7| otk o]t 242 A upaut
HAE 7HY] 23t Mol 9jsf wpantrt v E
Aol A== AASH= AoltHCoombs et al.,
2000; Costa and Chakraborty, 2004; Morgan et
al., 2004; Shane et al., 2008). £3] AjF o2 E3
H EA& Hol= nkant YA (Unit B} Unit D) A
olofA @ E3}E(less evolved) mh1al Hof o]
EZ4 Unit C glZ2te] 3¢ A%+ di(normal zon-
ed)2} FJ=tl(reversed zoned) ZEHA] HEg o] FA|
of HHHTHIH 7). o]2F EAES 240 A=

2 <24 vpant GAS 7o) 23 2-go] Yo
e AR AR e g Fopik A 2] Shika
M5 faet 24 M2 e 249 wlant
250 ARE A5t B o4 = (conduit) &
© B2 W A% ohast goxe] ERuEs AL
A== JAZHBons et al., 2004; Shane et al.,
2005, 2008; Smith ef al., 2005). 3}A|9t o} 2o} HA
Aole] Egmigolt B2 917]0] Bk A3 9]
£ ol¥l =Ee] A7 WIS Helths o ¥e
o 77 Bag Aol

W, Al A AelEsh 13 4 WEA o)
979 Hlzete] 29 St 27 Bk aFe
) FT9lo] shgehs 248 71 dzetE ol
U 27)9) BAE AL shte) Solx paE
t}. FA 5k BjRE 0] AL Unit C&} Unit DS} 24
2 7V H22} QA7 28 ol 9 Abml g v
of Zo] shte] F oA A& ok wiant A5
A XSk 2H2He] S 24E 7= Bl ZEE0]
Al U= Ao 2= O g|z2a) g3 Z] o)A
9] A 2AF A5 A(Davies et al., 2004;
Shane et al., 2006), @ A& th& zAJ2] ulnt &
FHSmith et al., 2002, 2005, 2006; Shane et al., 2005),
@ B8 T g|zefHe] 2217 o5 (Enache and Cumming,
2006; Brendryen et al., 2010; Payne and Gehrels,
2010), @ 347 W2 A B|efe] 452 Shane
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and Smith, 2000) 59 7S AZE 4= ot

A el AR O 249 niant BASe)
S BEW 1T 710 $EH EYPOE A 3
o9 M A2 ThE 2L HolAw FH] o
A= v AT 2AHE 7HA = HZE L £EE
Acke AS AW EgTh A SHEFY 2
SEH Wollxl= Blzet f 2/do] vl 2] FUgt
o= nRo| & o, A M EF f shto
oA BEE = H e {2 29 ExEAdS @
8] mkant 30 AR2 $4 7] = of 2l Aol
o} tEo] AR IRl ARE A 9] A A1} 2ol ¢
Ag] Mkl Fo] Yt AFstol| ofgt Bl F G xE 7t
I Q= ALz nRo| AQFage] s Az e
2749 "=zt AT F5517]00= o
2o qich. #k ofz} E]A & g2t AP} o)k
T2 ol F stk WS o] 7|27 52
H oA o] AL TEER] gt o]gEt o]
2 2= AT SR F oA shte] FollA
WEE= H =z 24 o 9] Y-S SHMbEE 3t
ol v d HEA EHER o|FolH S3EA
2HE 3 Y2 53 E o] Soi7t H| =7} Fo]of
AR SHHEER A8 Aedeo] 253 2wt
Azieie @Rd ntants 255k 9 sk
2 o] W9 B& ouase FAIE 7=
EZEAS 714 #ut oly2k(Luhr, 2001; Heliker
et al., 2003; Pioli et al., 2008; Brenna et al., 2011),
SEARl RS T Bt | SRHAEER
o|FojZl A Eo| Bt W= B & oA 2=
sk d4E0] 22 SO A EAY 52
v} Qlck(Lorenz, 1986; Heliker et al., 2003; Sohn
and Park, 2005; Auer et al., 2007; White and Ross,
2011).

wehA Al dR = Al E W 13§54 HhE
oflxo] YA HlZet 2449 EA4EAYS EHE F
OFAE SR of| A o] ST SHit AP I A 2] o]l A
O] P AEE EH A71E A58 5 IS Aotk
Al Al ALo|EoA 9] HlZet HES R
Unit C2} Unit D2} 24 o]l sfgiet. o= A}
A o] 2] SHkLEE S| Unit D 854
o H1E AL XI55, Unit CE HHA7] 3}
AHEE o) 870 T B3 9I9e-S f5E
4= Qlth thA] T3, Unit A & B, Unit C & oA
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£ AR WA 3171 70] o #1713 ol7] Alefo]
4], Unit C&} Unit D Ato]9] £2& {2719 B2 &
of m|31 Sk B Eo] 37 RE FUA B
& Aoz AR, of A7]o) B U2 F =)
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so] @A) ol5Eo] HAES Ao Ty
Loy

HE, AR A= Ato| Bt AT 2] HEA] 5
o] AT FoMt H5% AA M EFNA=
Y| ¥o] uf1ul A 3 Unit Co} Unit Do 2449
ol EAHE HLepsute] F2 BE ol
A2 AT St s E AdES &
7158 Mo e 2E A o8 2E
H A7 s ETRS 71535 (Shane and Smith,
2000), &> SHihEE g ollA AR vhke] e
of o shtle] B4 Wl 54 4719 H=
ehito] Ao HAHYS HFAES AT 5
A2 A o|t}(Shane et al., 2008).

63 Al 9X= El=EQ| /5 Al7|

PR NS EE B R EERETE
o oFE G 0 mE B, A A B A Sk
9] S3|UFol Tt EEA HAE AUS W
ok oY & 3IUTH FAZLE FYsihaL
FAEE 1§24 =R 9] S AT ET FoM4t
oflA FrEfet AdS AR Rl =H, FoHit 7]
Ao ikl Eo] QI FHO X FH A5HRo] 4=
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A Al FE AR Aol E2sk= S4Bl =t
o £E A7IE SAY & Aok SAFLE AT
H A A BEEY BHA A7 Aes
upoet 4= Ql& Aot

HzZzto] A E 4ot WHo == H 22 Y
8 &2 YA} BE(zircon, hornblende, K-felspar,
biotite, quartz §)& o]&3te] FHFoZE AYE
SslA, Hlme) 2 2L olgalo] hgHoR
A E FA8h= W (radiometric, incremental, age-
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o] lt}(Lowe, 2011).

el A [FF FIA A LEFS] et
WA e 24 A3} 3,640+50 yr BP (1Y 9),
323 SIUT AsHrolA T2 H A47] AlY B

Z1R o] ot OSL At} 4o 2 55+0.7 kad] At
£ 43" 9). 282 F Sohn et al. (in re-
view)& S A& ZAY SHIYE S 25
A AFE 3709 27jHA A Z+2} 3,720+50 yr BP,
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Q12 B0 w2 EHZ0|H L W ALY
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Fig. 9. (a) Columnar log of the archeological trench site with '*C ages (black triangle) and OSL ages (black square)
for the paleosol beneath the Songaksan Tuff. Black diamond shows the sampling location of earthenware dated
by OSL method. (b) Digital elevation model of the southwestern part of Jeju Island presented on Fig. 1. A small
stream flows through the wide lava field toward the footprints sites at the coast. The archaeological trench site is
adjacent to the small stream. (c) Overview of the trenched section in the archeological site, of which the columnar

log is shown on the left.
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Fig. 10. Schematic cross section of the area around the Songaksan tuff ring, summarizing the recent age data from
(1) Sohn et al. (2002), (2) Cho et al. (2005), (3) Cheung et al. (2006), (4) Cheung et al. (2007), (5) Kim et al. (2010),

(6) Sohn et al. (in review) and (7) this study.
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