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AFE=2 AASA = SHARTE AR A2 7|9k, dAlFe el AAES, BRI, B,
B B, AR, WS EERUET, MM G A, AdES B ARl o2
T2Hth ol % AASAE 7|22t thE Zo]| AlFE F2IFARE HARITH 1 SA 24]9] F4d
SHH-MAZS Aldf: AlF=A Gl 2A17F B/ =L o] Dottt A= 3.58 Ma (2)~0.78 Mao|th; I &4
YA S 1-BAR AT Al AFEAGL 87151 SetEeH, FAR AT T30
SO 80l FE3HAT A= oF 0.6 Mao[tt. o] AJ7]ofl 7| 2477} FAH Tk I 24 shded-gt
5 Al 2841 9] shHdEol 1 F AIFEA G2 sHde ol wolAl Hof "Ekeel HAE A=, 53] T
A G2 A7dste] ¥ 552 o3tk HEke9] A= oF 0.5 Mao|H, of Altoll= ghebik2 EAsHA] ek
Uk IV 7] @7eke] Shta-s 2ok a R ok Ald: drebikd ol whao) s of| -S4kt oot g-¢fol
EE3IRAL, 37124771 BAEUH. A7 dUS@F S guEA) o] gkl Bdskith V B
2 vpotke] #Y-3He] F(dome)d &7 Al 2R vfanp} A= FAFl st W=
HEUSTS ALY, AFEY FHURE SR §7IAA Aehte FsIAE, BRI R
202 ohEste] WiFgo] AT UEFZHA-EUEFY] A= 0.07 Maolt}. ofof &2 F2IFAE
e AFEE St oI S48 tE ohth. Al 2R vianke] el 22 25t B4E &
7|1SHHA|7E slrol] Sfste] Hard Ha=2hk(submergent voleano)oH, FAof| 3loj A= EgteML ARSI
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ABSTRACT: The geology of Jeju Island is generally divided into Basement, Paleo-Jeju Volcanics, Seogwipo
Formation, Pyoseolli Basalt Group, Tamna Formation, Basaltic dyke complex, Hallasan Basalt Group,
Baengnokdam Trachyte Group, Volcanic debris-avalanche deposits, Sinyangni Formation and Paleobeach-embayment
sand deposit in ascending order. Paleo-Jeju Volcanics is only recognized by the basaltic and trachytic gravels in
the gravelly sediments of the Seogwipo Formation. The Tectonic history is enumerated as follows in chronological
order: (1) Stage I Basin formation and marine transgression: Seogwipo Formation time; (2) Stage Il Basaltic
volcanic activity-1: Pyoseolli Basalt Group time; (3) Stage III Fluvial environment: Tamna Formation time; (4)
Stage IV Basaltic activity-2: Hallasan Basalt Group time; (5) Stage V Trachytic magma intrusion: Baengnokdam
Trachyte Group and dome-like uplift of Hallasan time. Jeju Island having such a tectonic history is neither a volcanic
island nor a shield volcano. Jeju Island is a submerged volcano, and its shape resembles to composite volcano.
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1. Mo

AFEe tEsiE e AdS Aol fIxske He
2(T™ 1), it g2 A gk AlFe o 21 Eo
T3t AL Q=) 2k} Haraguchi (1930, 1931)9]
oJsle] |z 2 ZAME =Y, Haraguchi (1931)& A
T2 9| S-S Thaatt o] 3dA| 2 RSt
(1) AlFE9] |z shite-5-2 A37] &7 =
He dtrachytic) mante] &2 A4
on, @2 49 A7 =G o]
ZAGHE vpante] skl 92 & 74
710l Azl Aol A EH =t

(2) Zfo|2EA| 29| HitE0| FAE F7tst
gom 2H-QHeH 89rE0] &3kt
o] ks & SR IA A Estgt

(3) 1 % o] M2 st H o, AlFE
Ao BExsh= B2 24152 A
o] ZHAFHE-2 thRFe] dF¢H4 (basaltic) Hl1
g E&3tch

19652} 1966 A 0] /7ol A&3t (F7)e=A18t
AFAZAL O] A= A SHRARS A7t A A RARE
IA(HEAZRE: L)+ A-DSA ] oA FatkY
O] FAAFL FUSS A HE U2 ¢
it At dEE-S AT B R E 2E3H
o, W2 of| AAfste] Y= EATES AR I
4HehE9] 7)o 4= ek AEstgith(Yoon,
1970).

(F) A RA L AT U5 5
Aol QlojA &-oFe] A of] A AREBFR oL o]
AAZARIAE 15T FHXSTTAHE =
ol&2FA = SUY BAS 2o v & &4
HOo g uHglE B U5 SA= (T=AS
A 2ARR S GUEY AL 71EF 02 FUst
A A é}ﬁE}(ADC, 1971).

Won (1975)} Lee (1982)= () 3H=2A| 511 2A}
298] AA =t FARZTFA] A A& (ADC, 1971)
of 7|z35}ke 3Hikeke] oHA Bk AGLE AlSHA
o 8oE9 EEsAe TUXNTTAY ZE
(ADC, 1971)i’-} Zt}a shgch

Won et al. (1993, 1995), Park et al. (1998, 2000a,
2000b)o]| oJste] 2HdH 1:50,000 52 9] A|lFE A
Ao §UE0] HEH E3FoAEqt of

o e B4 PO E BEsrkn stk A7)

At erolztal W E HUFol IKFA A F
A}9lo]] o] 9it}. Park ef al. (2000b)-& THA|EARS
2 ol Fotoln, 979 AR it
FRo] FeHA kol glom o] Hof EE3t &
£ ot4g mgithn skt

Brenna et al. (2012)2 A|F=+= <F 1.8 MaofA
E2A9) o|27|71A] @RLE HitgEo] ot
spbA el Eelv Uxel shgon, Koh ef dl
Q13)2 AFES BATEL HATZE 220
2 27 HAEA71(2F1.88~05 Ma)s} E=o] ¥ 3}
AF-571(0.5 Ma~Z2A) 2 F2EttaL sttt &
oF 0.5 MaZ A3 =2 3to 1 9] A1}
AHEEA Q1 S/ EAI 7|9 T & A A S4)
SHIZHEAI71 2 F o 4= Qlokal shyle, o] 2%t
ATt Aiks AT stetol i 22 sfgsii=
¢l shte] =AFSHEA 7} ofd a1 EB3E3HEA| E(Yoon
et al., 2009) & &HAA SAX| | Z(Brenna et al.,
2012)7} 284 0 2 Rakgick shc

o] gt ZA} F &P == F2to|, Yoon et al. (2002,
2003)& AlF=9] A #oll= QoA FHepit At
o] o]271|7HA] EekEol2tal sk 2FslE(lahar) 7|
o) sHd HAHAE EHFol WA 25t =,
o] gat3ol E-2 S| WSt o, &
ik W EG R HAT-E FAT nknte] el
oste] FefFol s 715 FHE v &
7V A2l skt olEEt A dag AR St
o] Yoon et al. (2005, 2006, 2009)2 A|F=2] 2|2
= A2 IHA AYsten, & =72 o5
712= st AFE T2 FARE HEE Aol

2.X &

21 A& He

AFree FHEAAA 52 555494 W
o2 o] oF 74 km, FHE BEA-HYE U
© 2 Zo] ¢F 32 km&] Bt o, Sl Foll= sl
T 1950 me] gretato] 4ol (2 1). AFE
o] A gL dfietoll A Y FAFE o] 3HE
22 = = th(Yoon et al., 2006). QoA st
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3% 200 mof| o2& At W 7550l Y= B
B3t 8 QFR] d(coastal area)©] ™, 200 mojlA] 500 m
of o]2&= A= St AFHS o] F= FARAIY
(mid-mountainous area)©]1, 500 m F-o| A HH
£ Aol Fotoj A4 ghefik(Hallasan) 9] 784l
o]2t}. Yoon et al. (2005)-2 gtetite] ARS8
Aol 248 EuPg#Es) o JdEAGL @
A ArRA o] Bt Sl fEFTFH(EARE
)] AAX H 1 S = 2F 500 moj|A] 1950 mof]
o2t AFES] FHR kT Helsioch. Teht
o] HAfoll wistholaln Rt ART(EI)
o] A1 o] gledl, o] Y= BSEA it
I} AFEES B4 WS §45o| o] ReTRRE
EESHAT L g A Hot AF=E Ao AA of
3507)2] H470k 57)e] S8 EL S 3lTEo| &
Eaho] S the) BB TS ol =7 ct.
stepibe] BAbRT AR L AA} 23t vk, 5
AP AR vl A QAALE o] 2 et atet
Aol Ao Whgo] o] folA A gre, Ao
2Ry BEos Vi EeATY ol 2AR)S
%o 2 UNEEAAT Y 2L 71 AlFo] W]
Stk o] AFELS 97} 20} AS Bo| 520
207} B 1-2 A% A Bo| 52 Fole Bol
527 grow| 1 % WAoj Bo| 52X g
Z =7t §le AS(ES dry valley)2 2 "k A
R 447} A5k Antgol gol 227 ghe oA
ofth. S 1200 moll A A4 5T 1500 m)
of o]2& Ko A= Zo]7} 200 m o] Esht
ST 600~700 m EZo A= 20~30 m HEel
o] AlT=o] A F9] 4]0 ofste] FAdH 34
Tolekn s4ek|7} olgith. AT-L A Aol B4
= oful(EH) S uet sl elolel AuHoz 9
ojutA Hrt. gepitol= AP o 2 Wt A 7]
A= Qolle AlSelztar & 4= Q= AE0] fltke=
AMEE RtEpitoll= WA 2] 3709 oFth 7| B/ = %
THz AMIE ejlaich B(dome)dho.2 718 §7]
AHA| 9] HAtoll= T (fracture)Eo] WA O Z ¥
gEth= AR o] g tHKomuro and Fujita, 1980).
agER o] AFEL §7IAHAIY Stebite] Aol
HRE sk 2 34E Bee et P4
I(fracture valley; €, Yoon et al., 2005) =2 3

Mk Ro] B8 B Aol

2.2 statiol EM

Haraguchi (1930, 1931) A|FE 2] FA415o] 9
Ashez SLILE 1950 mof o] 2= btk 29
© YR FAH KRk L) o Pt
I35 ERYE o] E5 95T T JAAHE
o] A9 Bgo] Hglon] UYL MEG Ao
A T, G Foll ARE o] ok k¢l

FUAETEAL 19713 % AF =R 8= 314 o
Ae AF=e AEL gt 7| sl A &
4 SMIESY(ILERE) S 2 FRYR, =
A 2HAMNAF, 718 EE H A
HAYT AL (R E)Z =] Jh 3L 7]&st e
ZX4(ADC, 1971, p. 15), gtatite] WiEgte B3
ol o] ZIF2HE EET &Y T MEESER
rebibo] FAH kAL SF AT E3F gk e
e AlFEs “2099% ] 23 SMHEEEEH &
712H-&0l| S5t A E sHitEoln {540 2
ST WA BEdh= Alojatel S AL BHiEE
5] AL 0] HHE] 252 olF= 4D
Aro|e}’ &kl 7]45GtHADC, 1971, p. 40).

1 % Won et al. (1993, 1995), Park et al. (1998,
2000a, 2000b)o]| 2I3}ed ZHAE 1:50,000% 2 9] A5
T AAESo A E ke e A £E53 &
dsol FA o] FAHE KA A4 FHo A Ut

I3 Yoon et al. (2002, 2005)2 W ET2 LA
St YAES AR AT WS s 9
st} FA4E 237} ok AL #|31e] mpamte o)
off oJstod Aukih) o] FE= FAHE FE0l

o, RS WiSE o 2R 23 S9-S0 2

;ES SOUTH SEA
KOREA

Hallasan

<

Topographic division in altitute: N
0-200m  coastal area 4 Kkm
200-500 m  mid-mountainous area 5 0 5

o 500-1950 m Hallasan (Mt. Halla)

Fig. 1. Index map of Jeju Island with its topographic
division.



460

Table 1. Geologic stratigraphy of Jeju Island, Korea. (modified from Yoon ef al., 2006).

Age Stratigraphic unit Remark Cinder cone | Tuff ring
Paleobeach-embayment sandstones intercalated by
sand deposit marine shell beds
Holocene -
. . . marine conglomerates and
Sinyangni Formation
sandstones
Earl V(ilcarﬁc SEbHS:[ mixtures of heterogeneous
carty ava’anche depostis debris blocks and clasts
Pleistocene -stratigraphic relation
unknown-
Baengnokdam lava domes and dykes
Trachyte Group
Hallasan Basalt Group pahoehoe and aa lavas younger tuff ring
cinder
Basaltic dyke complex solitary dykes and dyke cone
swarms
fluvial beds consisting
Tamna Formation mainly of gravelly
sediments
Pyoseolli Basalt Group pahoehoe lavas older
cinder
marine gravelly sandstones, cone
sandstones and mudstones
Seogwipo Formation intercalated by
hyaloclastites and tuff ring
deposits in the upper part
Late . .
Pliocene Paleo-Jeju Volcanics basaltlc & trgchytlc gra\{els
in the Seogwipo Formation
Paleocene micrographic granites
(Bulguksa Granite),
Basement volcanic sandstones and
mudstones, welded tuffs,
. lapilli tuffs, biotite granites
Precambrian (Daebo Granite)

A PR ASSHIEEAL) O] ok i, Aeshe
ul2uto] 2J5ked xJHko] E(dome) Ao 2 §7] 5 o]
FE B 8714 (Bt k) 2ot 3kt

3. XNEINR

AFE] XA =T H = 79,
TAFEAY, MFAES, BAGIRAE, B
A S ELA, AT, HEEEE
A, S FEAES, AlgElS H asRl-yt
RSO R FEEATHE 1). o5 SollA 7IHkeat i
ATtk sfestol #Eska glon, 53] i
AFeHibd2 AAES S01e Fddyt =

werel shikrelse] ojste] 1 24 & 4 9l
= Ho|n HFRAF Zzof| YA oA 7HA] I &
FA G EEFE Bt A= gl vt ik
wehy LAFEIEE] AFEA D] F]uiet 9
oA Aot e 7 2 AFE=A Y IEA| S 7]
whF 1o UolRrgs 7He BT 47} glonz
AT AdDHzo) 1 /A& FAISHA] T3k
X933 (Haraguchi, 1930; Yoon et al., 2004)-=
Aol = A FAZA] Bt v RS kS et
43| AR BET gort Aol AFE A
oo AA BEalT et AAFEA 5
E3H450] A&k s Folth
BAZARESFE(Yoon et al., 1995)2 AAZZS 5
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Ao 2 A=t gl AR vsoze] §9
E2 2450l gk £ §UEL thp o], B4
ApAj3} 217 oF 1 mme] 4] wHgo] B4l
Apo] AR wbg o] §ol wheh RRIARE AR
AR FUHBRAY 2FRE FHT 5 ek

2kE(Yoon et al., 2002, 2005)2 FA 2| & F-¢t
& FARe R mEsie, A9, o A o|¢, At
o AHE ol¢, oY TeE FAEC] Utk 952
ARG 2 olth & -2 dfidto A FH gt
2Pt AR o] 27|71A] AT Aol 24 WA
235t glom, sk Hof A= 4= mof| A 4 m
O] Hlw A gre FT5 Yeh A9k ghebitel] H2d
5% FAUA A ASHALIE 1500 m £3)o
A= 9F 200 m o] o] o] Ett.

oA e ESA|(Yoon ef al., 2002, 2005)+=
eSS WSk Qlom, o] 59 W A Y
3eol, AR} UA) S5 AR 2 BT 41 (sheet)
Ape] B ST} o] SR o] o
TL o1 G ASE TEY 5 ek gHILL
ORI G FWEL PHE S R 1AL
AAE Fota gl FAl= 0.5~1.5 mojth. HE
A BEHE S A7 m ) 100 moleh

SHepakE Fok(Yoon et al., 2002, 2005)2 et
22 2RO Yusie, BEo|se] S} ofo}
e Uehle 5o zHangos
of glek. spEol o] Gl 43He SUSS
o] ;Ao BEska glow, ofol gt

= SUES SAHANZRE AR E F

sto] 25131 gtk Song and Yoon (2002)2 o}o}
Bore “RAY S olekm F2TA SO 1
Fo 24} A7 £9] “2AY” Aol ofol 8o
o ohjef ohEo) ol §4 BEska g1go] 3
Qlelo] “AY B oleks WAL g 8]

2 siaick

WEzHAA(Yoon et al., 1995, 2005) 32t
A A ol SIPITE BAST Sl AL ¥
5510, 44, MRS W3 B4 Foll $E313 9)
o, 9AF 1|, RSE| AP E o] FaL
o

L

S A2 AL AT 2 A4
2 AERM AFE HERA G| F2 ZE5} Q)
th(Yoon et al., 2001).

A1%E] Z(Kim, 19692 Al T2 A2t
A AEF Ato) 9] sficte]] Bxsh=t|, Alg~48 e
S0 2HASY 2502 o|Fo v EF
Foln] AAFESA L] YA FALL AH(“O)
2 4780460 y.B.P. (Sameshima et al., 1988) 0| t}.

T3 RI-YHTARE(Yoon et al., 2006)2 FE3)ot
o] Ajgte] R AEsete] A Rt Exstar
A+ WA (B8, Haraguchi, 1930)21d], 543
T3 AlFE A-A=(ADC, 1971) 9014 AREE-2
2 7|A%t & Won et al. (1993)9} Park et al. (2000a)
of o|27|7HA] AL 7| = o] $itt. o] S
I A AR @45 7RI Qloy S Rl
252 FAst Wit HASYE oAtk ¥
A 5994 A8(MC) 2F3500 y.B.P. (Woo and
Kim, 2005)°|c}.

4. XNIEAE

4.1 7|8kt

A= A47] Skt B A YR 7Rk
Aol EESIIL QIA| om, AFAIS| st
At 2RI 4= gl Koh (1997)f] &J5Hd, 719kl
et sk g Eo] glom, s 5t
210 mojlA -312 mof) A4 E3zska ek Koh (1997)
£ MY AT= S AR R )9, 8283,
SIS BIg O = o]Fo|A glom wielr] o] HHS
of| tjul=l= A o2 231G Son et al. (1998)] 2]
a1, B4R -321 m (H5), -679 m (£, -805 m
(F2)-950 m (HH)olA &l H o, 533
FEAE=-177 moflA] 317 m 9= shglck

o] HAMY FEA APl ostd, 7]ut
dell= 7 A9 3pdeto] Eazstar girk. Ahn et
al. (1995)2 RHg= F29) AlF3ote] 3ol vl
Fepd ol WAMY F 94 (K-Ar) d5go] 58.1+
14 Maz2 A F3j¢te] m st (E=AE )
o)) tju) ot shaeh Kim et al. (2002)L HE2-9]
P EE 501 Y= SEIFAS WA
YA (K-Ar) dFo| 172.4+52 Mag2A] Fe}7]9)
3Pl ol =, SN 7L A= 7Rk
o] lrhaL skt

n 2P HET AP T S-S (H
B33 9 Wot7] o] 8- 3| a2 s
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Geologic boundary
Fault

= Inferred fault
smimimimimims Concealed fault

A B

PBG Geologic section line
——200 —— Contour line
Road
3 — Site of
exposure photo

yee \'13 \ / s [ Sand dune (SD)
R [] Paleobeach-embayment sand deposit (PBES)

[ Sinyangni Formation (SYF)
<] Volcanic debris-avalanche deposit (VDAD)
[] Bangnokdam Trachyte Group (BTG)

Hallasan Basalt Group (HBG)

Namseogyo Trachybasalt
* Pahoehoe lava ﬁ Aalava i Block lava Tava £y 4

BBL: Baengnokdam Basalt Lava; GTbL: Gwaneumsa Trachybasalt Lava;

SBTaL: Seonjakjiwat Basaltic Trachysandesite Lava; WsL: Wasan Lava:

DhL: Daehjeul Lava; NgL: Nokgome Lava: SgL: Seogwang Lava: HsL: Hwasun Lava;
YrL: Yerae Lava; BIL: Bolleoreum lava; NTbL: Namseogyo Trachybasalt Lava.

L [ Younger cinder cone (YCC) [==] Tuffring or tuff cone (TR)
PBES A piece of lava from cinder cone
Q/BDC I & [ Basaltic dyke complex (BDC)
[] Tamna Formation (TNF)

TNF
[ older cinder cone (OCC)
[ Pyoseolli Basalt Group (PBG)
[ Seogwipo Formation (SGF)

@ A S [ Basement B @
2000 2000
1500
1000
500

[]
=500

0__ 2,500 5,000 10,000 15,000 20.000 (m)
—_—————

Fig. 2. Geologic map of Jeju Island, Korea. (modified from Yoon et al., 2006).
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ool W7 HESHE AL elgtel = S AT
Ao sk sid~4 A2 0.2 o] 9
AR AFEAA) QAE|] gL AR of
oot AL FLSHE Hhe} 2ol Felgol A WA
o] o So] AHEHE Ao RAE FeAHT,

4.2 M7 EZZ(Seogwipo Formation)

A2 S(TEsRHE; Haraguchi, 1930; Seikiho
Formation, Haraguchi, 1931)-2 Haraguchi (1930)
7F AAZA] sl =2 E o] 3= HFFESH
Alo] FH5HA AEshe A5l thsto] Pt Ao
ok AAEZSE 7o A Fole ATk
A4 9 7I1AAIF o, FAE st o= A
Akl A 65 mofL} a4l Bloll A 306 m2A &
371 mo]tH(Yoon et al., 2004). X|FEA A= AFE
A AZog ik o]2& Ad|, &1
2], 4t Aty BAL FAHE, otE Sl diekS
e} gt 2 ARfEkaL oyt XSt A= A=
AYo|A EAHEFUT E= F2heo skl &+
Z5pal §low, e AR, AR, AFE o] E o] ¢
22 4= Sl siASolt o AE 4
gt 952 ARGEYL HYgdolth dAlEE,
A, &7, 135 A3E 20|34 F9 s
=340 FHSHA AHEgTt

o3t AMAEZZE th3a} 2ol B = Utk “A
HAESL Ao |~Zg A9 7Rk Fog%t
© g nEshaL, FAYA R B "Rl ot
2o R suso] Yt debd- Mo Huzen
A, 82 A, A Akl AR o]k 2 ol 74
Hoj Jlon, ARol= F2d A4 (hyaloclastite)
3} A4 5H4E) A S (hydrovolcaniclastic deposit: -§-
&5 o] A= o] JrKYoon et al., 2006, p. 13~14)".
ZE7F dastal ghdo] 5018l AASMKIE S
< SR oA A== vl AAEZ o] 23t 4=
A SoifithE AMEE AT EZF0] 8
¢hofl le2H o] ARE A717F U= migtch

AAZZAIH S sl g2 B4 717 A7 (A
E39 5H) o= R RO Sl e gt
F7F AR e, A7 F7(AHEFY 5
o= 7E-SAIskT 1 3 EF 7|7 57 (A
AZS AR ole I=77F AR dRel 3R &
= AA dRSEez HAAh AH2FY AE

A= 3.58 Ma (2)~0.78 Mao|m Zato] 4] 37]~
Zato| AEA| A7]otk(Yoon et al., 2004).

4.3 EMe|SF T (Pyoseolli Basalt Group)
BEAZ AU (FE R ERAERE Yoon et al., 1995)
S AAESS BT E Q3 Q= EFAE Y v
ToZ o) §ULE FAE ] glon, BRS¢
Eop Rl ke Gl AT BREMS =
oF FHCH] $uE Q= Ao = SRl Attt
E Y A= FRAGS AYsta FHA
AFER Qo GA REZSHL e} AHER AFEE
EAERSRo) RER A, A 2 5
Bxgo 2 3R 4 ek SANTFAY AZE
A (ADC, 1971)0]4 ZAPH 7A@ R SHFOB)
© 2 ®7]% Suh et al. (1964)2] BAZTTRY] o
HAQl SUo=A ] AHYU(Lee, 1982)0]ct
2 $9I5L thgdoln AN AH WRT 47
oF1 mme] 7124 ¥Hgo] 9l 21| SHH ),
Ao 24l W o] B of ol mhe} gHEAPR 7t
4 dFE A (acicular feldspar-olivine basalt)=} 7
HAEE Y (olivine basalt)e] F 752 ERT 4
ok BAHETATY] PAM FHEL(K-Ar) A
22063013 Ma (175 W52 kA &e] A2
Yun et al., 1987)2}0.60+0.13 Ma (R A2 sjot
A9 o] A|F; Yun et al., 1987) 0|t}
ERPEEREEE GRS EXER P
EAQ 553 (flow unit; 27 3), Aj7IEFZ(ropy
structure), ST lava tube), FEH(tumulus), &
S-S (pressure ridge) Fo] WEE o] it o]HT &
A& 2= 5~100 m = FA9] 89S0 ol &

o Y& glel AX Bersh BEslo] gl

4.4 El2}=(Tamna Formation)

ek (BLERSE; Yoon et al., 2005)2 AlF=2] &
25 ARG B BTGPS 24
oz nusn Yo FRALINE AATS
s wgaton wRskn 9ick ekshe(lahar) 7]92)
s A FHFToE A9, T AL A, 7
2 A1 olgh, A1 ol olk So= FAE o] 9]
on, 452 AR A ol & 2 Bt
SNARE SeHE AR ol 2717HA] AT e
o 24 \A &EstaL e, SR Folx= T
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7ha g oA =4 vl = W aa] gRA|RE, fkebite]
HETSE FAYA B4 ASHALIE 1500 m
2ol A= 2F 200 m o]Ao]| o] 2t} Park et al. (1998)
o] d=FEHAS, AR NE AT, MG HAS, o
HmE| 4%, getasdSa s9ALS, Park of
al. (2000a) 2] 21AHE, Park et al. (2000b)2] 24F
¢k WA g3t A FG e, Won et al. (1993)
9] B3, Yoon et al. (1995)9] et ¢t 295,
Yoon et al. (2001)¢] Seongeup epiclastic sedi-
ments7} 230l Z9HE .

Smith and Lowe (1991)&= 2Fel29] 2113t &4
A= (1) Ae=aF, () Le=rw (3) 7,
@) ek FEstgc A% eske 57
Bolt o] 4 $59) H2Bo| BE Lus}T g,
olE 5 YEAH EAES AR HeEe T2t
of getzo2 Bstart. ezl glofA Smith

s )
Fig. 3. Lava section of the Pyoseolli Basalt Group. Site:

2 in the quarry of Buil Industrial Co. Photograph Sun
Yoon on November 22, 2001.

E TR —< £
Fig. 5. Debris flow boulder conglomerate of the Tamna
Formation. Site: 7 in Eorimok Valley. Altitude: about
920 m. Photograph by Sun Yoon on June 5, 1994. D:
Dyke.

(1986, 1987)<} Smith and Lowe (1991)7} A| A&} o]
5 7 HEze) 548 slgaly) Qlold Haze o
9] 371+ di g (boulder), 5-2(cobble), £~2(pebble)
9 Al (granule) &2 250 ARE-8FaLA} Bt

4.4.1 45 A 2=(Debri flow deposit)

|3 HH(boulder conglomerate): oFZFE~2 2]
g} o] d Alete] 71d = FAE o] glom, 71 AX]A|
(matrix-supported) Z2-& 0|23 It 4, 5). T
50| ohg HsHA B3 AolAl= YA A (clast-
supported) 2 BQIck 20| were vfe Bas}
o, Y] AX FaPuiGel ozt m|egt 28 1=
24918 Wolth, Ao|2)E ol2m 1= B,

3 AR o] Y(gravelly sandy mudstone): -2
7h e AR o] ¢holl 28 WR] S So] At Q1
£ HHZolt Y 6). Juot SAR0) RS

Fig. 4. Debris flow boulder conglomerate of the Tamna
Formation. Site: 7 in Eorimok Valley. Altitude: about
920 m. Photograph by Sun Yoon on August 1, 1993.

N (S0 e = % s S |
Fig. 6. Debris flow gravelly sandy mudstone of the
Tamna Formation. Site: 5 in Ipseok-dong. Altitude:
about 470 m. Photograph by Sun Yoon on February 26,
2002.

—
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ol£3 glon], gepte] e Fio] olefat B
Fo2 Fye] glckn g

442 =45 HES
(Hyperconcentrated flow deposit)

5= AR (hyperconcentrated flow sand-
stone): AFFE|7F glal 85 7F WEst] =
g, o] S 250l F= WA EF7t = mm WA
5 cm 5|19 2 AS(fE) 2 Al E AR () 2 &
SO o|FofA T 7). T2 AEH2 AH
PRS0l 2HE FS0l= ®ol 501 AoA F4
(EF)SH717F o291, S2l= s do=
= T T30 A Ao] ofya 2| ¢
A9 EA oo ofste] <] Hrt

4.4.3 Aex45 E8Z(dilute streamflow deposit)

W S E IEE e Y FE~2Y
AFSa AR Alg~4g dorF-0 R Ao
U= SOl 1H 8).

144 Fek39) AN

Heksol i ob) s4o] Wl B4 kot 1 A)
YARE B & 71 ok, Heksel sl
gt g9le] §949) AW Agte] 2T 4
oIk, Teks s9lo] Qs EAIZ AREe) WA
Z9 U (K-Ar) AF0] 0.63+0.13 Ma (AF% &5
B SR e] A&, Yun et al., 1987)2} 0.60+0.13

fog 2 Pl A =2 o Vi R SRt RS SR
Fig. 7. Hyperconcentrated flow sandstone of the Tamna
Formartion. Site: 3 on Road 1136 in Tosan-ri. Altitude:
about 70 m. Photograph by Sun Yoon on April 29, 2005.

Ma (RAIF= A& st o] A|&; Yun et al., 1987)
o)L, Fe1g Aol = WHETATFUEES] PAMS
FYYA(K-Ar) o] 0.47£0.07 Ma (Tamanyu,
1990)0] 52, Hebze] e oF 50-608hd HF
|11 A FA| = Eo| 28N F7] o]t

44.5 gEt3olA HA g 4hEo] nE3 3 99

AFE Faiol e FAH B4 g5
AT ARIS(IE 7)olM B g o] 4=
SlaL gl WA A FHY dEE AR
(Hyun et al., 2005). 9E2] 27]= AlgE0] tiFEo]
U 7Pt & A52 10~15 mmo]| gshe] 28Rl A5
&= Stk "&Epso] ERE7| oA AFEE /st
= s S AAEZTY FAYETUT O R o|Fo]
A U AFE=A| Golli= A Gt b A Eazs)
I QA grgke m g2 WA gut o] A5 A=t
ohd thE Qo2 HH RtEo|A 2 o] UG
t}. A g} foto] EEsh= A H LB A RS A
7V 77k A 9E Arbd = s~ FolH, o]
A9 A o] Aol sttt ez sh o
oste] Bl A HehgollA WA G} e d5e) ot
T ARSIt AR "HEkeo] EAE FA] oF 509k
WA= SHN7 AlFollA sig~7R|Fof| o]
2= Aol WA A= EAstEeH, o] SAJoA
AFEAG o2 Ta= 50| glojA] o] skl
olated i gt Fore] H5o0] BAR R 2Rk o] £
= A2 AXBte] Et o] A5t T EFEY

Fig. 8. Dilute streamflow plane bedded, pebble-bearing
medium- to coarse-grained sandstones with granule-pebble
conglomerate lenses of the Tamna Formation. Site: 6
on the south slope of Bulgeunoreum in Witseoreum.
Altitute: about 1680 m. Photograph by Sun Yoon on
September 17,2003 (Yoon et al., 2005; Fig. 14).



466 7o -EXA -

SEEECERRELLDEE EERR DR
ol AR era shakaso] glgir.

SRR Ao} 7ete] 5] AEE The
7b) F07 ARG ANTSIO] Eok Sk oF 508kd
Aol AFEE Aol oI 9n §e 49 dRge
#], T2 SR 1 Al ke GaEle] 9
AASIERE ole. Bkl Gebite] B 9l
ouE AREY HEeA dEOR S3H e B
ehito] Q9o 1 A Tt e Eatelxole] =
Yok A BrRSSIGl] delh A=A
202 Yool AT} Aslo] ol a2 o]
Shatso] AFES] Yo 2y E Seighe 4t gk

rek

4.5 SIF4A ot Z5HK| (Basaltic dyke complex)
TEHS AFYE dEo] HEeE Bdska oL
£l o5 TE5to] R AHEFA(RRAEE
EREEA Yoon et al., 2002, 2005)=2kaL X Asict. &
TP o] A= IA Yol $1E(sheet)
o] = (solitary dyke) Q! AS3} ¢di(dyke
swarm)& °|F= ASE T2 5 ok FIES &
=U(TE 9, 10)52 ABAF WA B ZAl=
st Jlom FAZE = m WA 100 m F=of
o|2w, £3] 1 AN Fo] 7HXIE A A Het
&= FYsL JlojA ST HET 4= Sl
AU 11)2 W5} 4 Tho] ool
S= HE] Qlom, ZF PSSt A WA a2
BAHe] AHAIE FstaL glew FAl= 0.5~1.5 mo]t}.

Fig. 9. Solitary dyke of the Basaltic dyke complex. Site:
4 in the quarry of Gyeongil Industrial Co. Photograph
by Sun Yoon on November 3, 2008.

4.6 StME Pt (Hallasan Basalt Group)

St F (TR R AR Yoon et al., 2002,
2005)2 gk FAFeR HE5kal Qe 5
FE ELE0lth olE FHES ol o) 84
ofo} o w IA FEL 4= e, I 9 55
Tof goollA At Gz Mot Hol=
ST 4 ol Aok

4.6.1 9} 3.9 5 o] €<9HPahoehoe lava)

3o o] S5 kit FARe} 11 AR
BAEIL Qlon, HEZR|o upe} METH T8,
U= et ke Rl g S il R B e R B ) o
orgoto 2 E2]2tH(Yoon et al., 2005).

(1) WEd3okaolBaengnokdam Basalt Lava)

WS LA (AEERR AR ) WEY
9] 55 BAA 55 5AS wet it A
2F FEAE &qfEE R3S, SRS d
TQtof AF3tcH(Yoon et al., 2005). HiEH 55 A
dollAe FA7E o 2~5 molu 55 54l A=
ot} o FAL Ao 2T HA BHUL
(K-Ar) 932 0.47+0.07 Ma (Tamanyu, 1990)0|t}.

(2) BLAZHPLL
(Gwaneumsa Trachybasalt Lava)
T2AZHE T A S A (B I R A E)
2 = AT F B 5= Qo B2 /5

Fig. 10. Solitary dyke of the Basaltic dyke complex.
Site: 4 in the quarry of Gyeongil Industrial Co. Photograph
by Sun Yoon on November 3, 2008. This photo is the
right end part of the dyke of Fig. 9.
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(flow unit) e} -BAE(lava toe) 2 A= o] 1oH,
FZolehn Rt 47 3-4m) §YEL |E
3}o] St lava tube) S HFEZ A (tumulus) S50]
HetE|o] Q). SFeh -2 2R Ao tH(Yoon et
al., 2005).

(3) AZA|SHAF A ZAMAINEST
(Seonjakjiwat Basaltic Trachyandesite Lava)
AR S A 2 ARMAR ¢S A 2ER]Sho]
Al S| 5] BAZ Sl ThAlEARE AL ARA
H|54bo] o] 2= Aol £kl Q= |, 2FFS
= A WRkS Zh= A A4 3149 £
FY WS 2= A F 7Y 8ol e &
=0] 27 = m WA 10 m F=9 4|2 ufa o
Qo] ol5 ESt A= ®7% 427} gt
A TS 7= 92 AR 2SI
tH(Yoon et al., 2005). K2R Gt A Aqfr o] 8-9F
TS E 5 Uk

4.6.2 ofo} 8-9HAa lava)

oot BUATL e gF4 2719 27
(clinker) 2 /g =]0] 3l.o™, 8% (lava slab) 5]
FA o] 9lon, 89 (lava ball)= @o| A F ).

(1) 2Pxk8-9H(Wasan Lava)

O BN LAE)S T T- oA -89 (Song,
2000; §+-oFakzA-8-4t Yoon et al., 2006) 2] 7}
goth. FHl 59 5F UL 486 m FLoA
A|Ztsto] Rt 87tA] Hat 2~3 kmo| Ho 2

Fig. 11. Dyke swarm of the Basaltic dyke complex. Site:
8 at the entrance to Gwangnyeong-2ri on Road 1136.
Photograph by Sun Yoon on March 19, 2000.

HgA T 12 kof] AA Szt At 34 2] vk
< 7t glon, 38 -2 AF9H(Song and Yoon,
2002)0]t}.

(2) &L (Daeheul Lava)

S EACRIAEE)2 2T SR8 (Song,
2000; 2 A-j&2ZAML-8<, Yoon et al., 2006)< 7H
gt Aotk s il 500 mof] Y23 vl eF A
ol A AjZste] 2HE] UTE 20 m F271R] H
w+23~4km8] o2 A%FAZ 11 kmo] 24 &
Bieh. 914 o) g e 23 o, sahy
2 F5U(Song and Yoon, 2002) o]t}

el

ML

(3) *=a1vf]-&-9H(Nokgome Lava)

=G e A EAE-§- ¢ (Song, 2003; H
-5 ZAEE9F, Song, 2000)9] 7ot st
% 599.8 meo| 4| T arH| oA EEshe] St
1% 90 m9] o &5 EF el YA 7R QA
9.0 kmo] 23 x5} 9t} seFE 200 m7HR| =
2~3 km9| ZO0 = o|oR|thr} F32] FiA] ol Al
o €5 HarElet shte] ke 2 BU)etth 2§ 9
AP} LA G5 2l air] B = Fol FA
Th A= 200~300 m Abo] o] AL R ol A=
o] 3.2 kmo]| o]2ct. A3t M9 vS Zi
Ao, sted R 2HE K (Song, 2003) ]t}

(4) X389 Seogwang Lava)

AU (FEIEE) S FSdolr] GEB o= A%
Algje o] 2= Aol A% ¢F4 km, & ¢ 1~2km=
st -4 ZAE-EY4F(Song, 2000; €
-AEZAL-89F, Yoon et al., 2006)9] FEHAHE
of sttt EA vy Zkar 9lom skl
71301 A gtk AY-AHRALE A olef HE
< FAYAFYATY gzo T FUFUOl B
Aot

(5) 38 (Hwasun Lava)

S-S AHFEAE) 2 -2 ZA -8 UF(Song,
2000; AHAF-ske2A- -89, Yoon et al., 2006)& 7H
Bk Aot} Y= 380 mof] Y| B etol|A] A
Hsjo] sieee] WO R BRI ok PAYAL
F2 34 v oh3ol T F4I7} 4] WS
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Ztw Qich e RS 2Ry FRekd 2
Qb4teto] = F-H7F ltk(Song, 2000).

(6) o#-2<HYerae Lava)

d#LLARKIEE)S s FES J= 4
FoE oA A o g S8 3figte] =25
I 9ok A2 ¢F 3 kmo|H #2 ¢F 1 km HE 0|

of. 3143 A4 0] v e 2w glow] Thgoltt.

4.6.3 B5 o] 3] -GololN dapd ko= Hopd
(Transitional facies from pahoehoe lava
to block lava)

ool Eof §otollA et 82k(block lava) =
of Mol HolFi SUL PATEHATLEY
(FEVOIBHLE SR &1, Namseogyo Trachybasalt
Lava; Yoon et al., 2005)0]t}. o] 89k 3tetAte]
By k2] welot HRo|A ok AU AR
ol o] 2 S Alo] BESTL Stk B} A& %
Ao A= Hoof| o] getolut wAi o] 77kE X
oA ka4 gorom HolRitt. AT 24l
TS 23 glom, SRS 2HERYoIH

(Yoon et al., 2005).

4.6.4 ¢FA; 2-<9H(Block Lava)

)i BoHS P A2 4SS Bol 2B
(LS89 Yoon et al., 2005)0|t}. o] &9k
g e Foll A BEdt] A 4bsoll £33k Q)
o, =&o] S g §deE FHH

Mk 51492 o] ole.

T

o

o

47 WEEtRBolR
(Baengnokdam Trachyte Group)

Wl Sk H R F R ET &S Yoon ef al., 1995,
2005) =2 Frepit AT 1 S Bkl 9l
o, A Hol= HEx FH Aito] o] ¢
Moz ool girk. Tetit FAeIAL Wt
Aol SAE(HEEEEE) S °1FaL o, o
Seo| B2t Y7BI 4R AX 2udg,
He e, 99T HEST 9T, HEol
Ao, @5l ARG FE AT A5
= 900~1000 m F3toll, F5oll= S289
RE}T ek o5 BE FekAloln], Mg

SoFEo R RE AT EA A7 B Wl
L2 oF2 3] X2 (apophysis) & 2 & 4= lrt.

of Zwpieh, AE0) U AbgAT] Zuighe 4}
A e 2m 91A) e,

W ehgokEzweke] WA FULK-AT &
%2 0.07+0.01 Ma (Tamanyu, 1990) 214, AbFat=z
Hoto] HIALA T 9Y4 9] K-Ar A2 0.87+0.13
Ma (Yun et al., 1987)¢}0.747+0.023 Ma (Won et al.,
1986) .2 ZAE| 90U, Ar-Ar AL 937456 Ka
(Park et al., 2000b) 2.2 =4 = it

4.8 stikd AMAELS
(Volcanic debris-avalanche deposit)

BT AHAI BT ol ofste] FAH A HA
A2 A= S50 ARl WA 25k 9l
=, 53] AFe 5t B sty
HALE Qe ALY EAAEL 1 58 HAAE
of| Al AHAl ST 7t o 2 ZLoflA doftTh AFA| el
£ AXLET 1oF SR BEstaL Sl=d,

5 THY I AT e B9 AT
of| oJste] FAE U AR5 FH I
AN S AR5 A= FAHE Aol
oby il ARl ohE £ AT 2 P E
t}. Yoon et al. (2001)2 559 SHAHd ARG
= oA 4709 A (1) |3k g ok
A (2) A s ARl LS AT, (3)
B2 2 ZIM M At Zat (4) mebR| s e
A& 71484t

Yoon et al. (2001)°]] &3}, AHA5-2] 7} ot &
ATe 939 Absol Eo] URE e = 318 59
o] @A glem, 1 HH = WHEdX3 (hummocky
topography)& o FHA] eFAAMES-0] BAA Sl
AL (8 -, hummock) s 241 710] A5 1)
oJste] oA L2 ¢hdo] 2R Y o]FaL Q)
£ Asoth 3 S-S B A
3} 27 Tt (jigsaw-fracture) & B o] = &
A3 (&8, debris block)7} 1= A o]t}
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4.9 MFE|ZS(Sinyangni Formation)

AloFe| S (#H5HE, Sinyangri Formation; Kim,
1969)2 A== FEHY 4AFEet A &% A
o]¢] sfieto]l Exsh=d|, Alg~a8 JU4F 29
AKFS0l 355 o1F §lon, FAE 2F 109 m
A olth(Kim, 1969; Yun et al., 1987). 5%, GA|
FE MBS, A3E 203 59 FES}A
4hEshe dl, AEA e} Bl &g of wgt A7t ol
FolFth Kim (1969)2 552 4= Age39
AZAHE STl 2EA = S5t B2 e
2 Yrto| ek 3HITh Yun et al. (1987)2 Alke)3
2 3l¥(beach and nearshore) |4 E|Z =%l o &4
A7) sieo] @A T oF 6 m (2 m) B =8I
A17191 0.125 Ma, & E2to| AEA] 7]l 376}
At Lee (1990)= 71832 G2 2 352 A=
Z2A|Y 7RsAd0] Itk BHelom, Yi et al. (1995)
° NEY Zujsie) AT B 20 A AAE =
gho| AEA| S7D~EZ2 A2kl 3F¢ict Sameshima
et al. (1988)& & 3] AATEIA 9| WAMY &4
A2(1"0) e ZHsto] B 29| A7} 478060
y.BP.2ka st 2 =EoA= AgESY Ad
A= E2A]0]1 Sameshima et al. (1988)2] HFA}
A E194(10) dFe Astas} gt

4.10 TSHEI-LHALS
(Paleobeach-embayment sand deposit)

LS I- AR (A HHE- PO RYfE; Yoon et al,

s g e S et T~ SRNA g &

Fig. 12. Shell bed intercalated in the Hyupjae Paleobeach-
embayment sand deposit. Site: 9 in Hyupjae Beach.
Photograph by Sun Yoon on November 17, 2004.

2006) sE3TL AlsK#ift) FLat A&t
AAHF) F2ol £xstal e WS (EE
Haraguchi, 1930)%1d], 5Q%ZFAY AFE A
A% (ADC, 1971)0] 4 AFEZ202 7|43t = Won
et al. (1993)9} Park et al. (2000a)]] o]27]7}A] At

ZO2 7|1 = ok 2 T2 I UFo Her 4
HE A @45 7HRAAL 9oy, FAarslRl-w
Aol 1 ZH5o] A= la(2d 12), Alst
WA ol ARtz o] AbAfstaL
ol(1H 13) & Fo] fRI-HThe] B4 ZUS A
sho] ot

Woo and Kim (2005)°]] €5}, A2 sfwl-vet
AlS&Fa8E 2= =] et BeHE sk
A2 2F80% oPdo| dAs B T2F2] THo | A
A 55 AR s B st SRRl ES 4
o L Qiet 2 FO] eRIAEHEY] A 5
91912("*C) A= k3500 y.B.P. (3280~3890 y.B.P.)
o]thWoo and Kim, 2005). Lee (2005)°f 2J3}d &
afaf oo} 2FHsr] o]F s WES (1) oF
15,0009 2FHsl7] o= @A) s R} 2F -150~
160 m, (2) 2F 9,000 Hofl= -60 m, (3) <k 5,000~
4,000 A= -60~-50 m, (4) 4,000~3,000d Aol =
-10~-20 mo|gict. o|¢} 22 Hajai 9] s

71202 o, Tl RIS dAe] ST
o =987] $IatelA o 15 m §71sHATkL a4
it} 182 AFE o 35009 A Aol o]
2L 7|7k %] 71250 AT

Fig. 13. Basaltic boulders in the Sehwa Paleobeach-em-
bayment sand deposit. Site: 1 in Hanmosal. Photograph
by Sun Yoon on November 16, 2004.
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stepibe WEgo 2 RY BET Sl Aol o] 9| ST AS

Age Stage Geologic Event

Baengnokdam lava dome
g e east

west

Late
Pleisto-
cene

Stage V: = -

V4

Trachytic magma ~
intrusion

~

Intrusion of the Baengnokdam
Trachyte Group (BTG), causing
dome-like uplift of Hallasan;
Baengnokdam (pit crater) was
formed by collapse of the
summit.

Age of Baengnokdam lava dome:
0.07 Ma.

Stage IV:

Basaltic volcanic
activity-2

Stage I1I:

Fluvial
environment

Stage I1:

Basaltic volcanic
activity-1

Stage I:

Eruption of pahoehoe and aa
lavas of the Hallasan Basalt
Group (HBG); younger cinder
cones (YCC) were formed;
intrusion of basaltic dyke
complex (BDC).

Age: younger than 0.5 Ma.

Laharic sediments of the Tamna
Formation (TNF) were deposited.
Thickness: several meters to
more than 200 m.

Age: about 0.5 Ma.

Pahoehoe lavas of the Pyoseolli
Basalt Group (PBG) were
erupted and distributed in the
east and west parts of Jeju
Island; older cinder cones (OCC)
were formed.

Age: about 0.6 Ma.

Late
Pliocene

Basin formation
and marine
transgression

Paleo-
cene

Basement

PreCam.

Fig. 14. Schematic diagram of the tectonic history of Jeju Island, Korea.

The littoral to shallow marine
Seogwipo Formation (SGF) was
deposited; hyaloclastite and tuff
ring deposits are intercalated in
its upper part.

Thickness: 371 m.

Age: 3.58(7)-0.78 Ma.

Rocks of the Okcheon Belt:
Daebo and Bulguksa granites
and Cretaceous volcanic rocks.
Paleo-Jeju Volcanics (PJV)
occurred in the environs of Jeju
Island: basaltic and trachytic
rocks are in the Seogwipo
Formation as gravels.
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2 §718 EAH(dome-like) 8714 (uplifted edi-
fice)2tal S} o] 27t AME 2 WS A=
2 He ey B3 Asshe vkt osto] 4
B71HA7E o] R0l A SN eFY H22F5
A= ZE 4= Qlti(Yoon et al., 2005).

Yoon et al. (2005)9]] 2J3}H, Wl ZEe] F53} A
So) THUAS HE T2tk F2E 1 Gl F
7 oF 2 m HEo] goHABTARLIEN o] I
9low] 1 siglollis Hetel BHZo] ol gl
welol, S-S SIIE(USHRUIOR Hof
Sict. shkEslel ofslel HAE BPRe 89,
4, 2908 S22 FAEe] dolof S}, BHL S
A A4 B FAFoR F4Ee gons gt
EZo| o3t BE3l47} oY1 $HE-(pit crater)©]
o} WS EgrES WA ek nhante) 4
ol ofstel ezl EALoR §7isiAon 20
QA mhanke T AR SUES WASHT,
2 3 Agte] vhanb} e Fow o)A
BB} Hekamiel A ol gEEol gl
A Fo] YAT Ao| istholth, gepit gako.
2R BEZoz vt FE o2 o Wgpo e

fe

ek 41 71 3] AN A2 Tt A=
o] of i 4 87142 Aol A A= |
4E FEIS0lH:

et Aol A o] Fekeo] T A UlE
55 of A=l Sl I SAA (R L) 72
o] SIE 1,580 m FZoN ST A FF

N10W, A} 30NE®] k.
6. TEESAt

A= AASME SHARTEH FARY &4
2 719, aAFSt, AAES, BT
=, g@Ehs, @9 duEA|, detta T,
WEGEHST, M AT, AYES 3
USR-S o2 FEE. o5 FollA 71uket
I A FSt 2 s stel EEskaL 91, 1A
FIH2 AAES A E01%e IS 9
sto] I EAE € & Bol AF=AF A
AAE AFAIT ofste] SQIEA] AL Qlrt. w
2hA A FRRE] AFE=AY A5k 7Rk

AHolM Lo AE=7t &2 AFE=A G AZAY

7uek Slel Aol irke Seld 47h gl
aEnE AFEAGY TR AATE
s e Bska g

1A 2R A3 i AHES Al

AF=A ol #A7F A= s o] Lok A
M~ A MAES o] B ==, AAES2
el Rl YT S8l AEA A= A
S 2 Hol MAEZF BF F7|of= siAsHtEEol
dofitglon] dREL §7H HUANR
HAAT MAZZ2] FAE 371 mo|H, A LA
€ S| A 7|~ ETO| AEA| A 7] ol

L o:

A @R PHE-1: AT A Al

AFEAGS 87151 SeHEgen, A
e oz §ebEol #ESt AlFE
SRAH (L=~ Al o5 A )Tt A A (L] e~
SleAl o)A A )l EESHAL ek A BT
o] g¢o| STFAIHol| ZE3A| = AL Hol F
FAGZ A go] w4 Aoz Fgdnt. #A=F
o] = F 0.6 Maolt. o] Al7]of 2714
77+ @A =

I ) SH e geks Al

I SAl2) Ak o] By ¥ AFEA AL 514
s3] ol Hol Heldo] B, £
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