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2. Summary

Evaluation of natural heritage values in U Island for the designation of World

Title of Project . . . )
J Heritage Site and natural monuments and strategic development for conservation

Key Words U Island, Natural Heritage, World Heritage Site, Natural Monument, Sea Cave

Institute Cave Research Institute of Korea Project Leader |LEE, KWANG CHOON

Project Period | 2010. 8. 10 - 2010. 12. 17

The objectives of this study are to investigate natural heritage and scientific values of
various geosites in Udo Island and to evaluate the sites as natural monuments and world
natural heritages. Udo Island, which may well be called as a “Mini-Jeju Island”, includes a
variety of geoheritages. Various landforms are present during the formation of the Someori
Oreum formed by phreatomagmatic eruptions. The essential elements for the formation of the
Udo Island are tuff cone and overflowing lava and overlying redeposited tuff sediments. U
Island has been connected to Jeju Island and has become isolated as an island due to
numerous sea-level fluctuations during the Pleistocene Epoch. Various coastal landforms are
also present. About 6,000 years B.P. when sea-level rose almost to the present position due
to deglaciation since Last Glacial Maximum, carbonate sediments have been being formed and
deposited in shallow marine environment around U Island. Especially, very shallow broad
shelf, less than 20 m in water depth, between U Island and Jeju Island, has provided perfect
conditions for the formation of rhodoids. Significant amounts of rhodoids are now forming in
this area. Occasional transport of these rhodoids by typhoons produced the unique beach
environment whose sediments are entirely composed of rhodoids. Additional features are the
Hagosudong Beach with white carbonate sands, the Geommeole Beach with black tuffaceous
sands and Tolkani Beach with basalt cobbles and boulders. Near the Hagosudong Beach,
wind-blown sands in the past produced carbonate sand dunes. On the northern part of the
island, special carbonate sediments are present, because they were formed by composite
processes such as beach—-forming process and transportation by typhoons. Several sea caves
are another feature of U Island, and they have been formed by wave and typhoon erosion
within tuffaceous sedimentary rocks. Especially, one sea cave found at the 10 m deep is very
special because it indicates the sea-level fluctuations in the past. Shell mounds in U Island
may well represent the mixed heritage feature on this island.

The most valuable geoheritages investigated around U Isalnd are rhodoid depostis on
beaches and shallow sea, and Someori Oreum composed of volcanoclastic deposits and basalt
lava. Beach and shallow marine sediments, composed only of rhodoids, appear to be very rare
in the world. Also, natural heritage values of the Someori Oreum are outstanding, together
with other phreatomagmatic tuff cones such as Suwolbong, Songaksan and Yongmeori. Thus
rhodoids deposits and Someori Oream are worth being nominated as UNESCO World Natural
Heritages. Designation of Someori Oreum as Natural Monument should be a prerequisite for
this procedure. However, rehabilitation and restoration of natural environments should be
necessary for the goal.

U Island includes numerous valuable geoheritages. However, proper program for geotourism
is absolutely lacking. It is very urgent to establish educational tourism program in order to
provide pleasant and indelible visit to U Island.
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Opinion of Principal Investigator

® Distribution of geoheritages in U Island.

Scientific evaluation of geoheritages in U Island

Preliminary scientific investigation of rhodoids, Someori Oreum, lava tube
caves, sea caves and carbonate sand dunes, etc.

Scope ) ) .
Heritage evaluation of geosites

Evaluation of geosites as World Natural Heritages

Conservation plan for geosites

Educational tourism plan for geosites

® Distribution of rhodoids in the study area cannot be investigated due to
the limited investigation period.

oL ® Rate of rhodoids and their formation processes cannot be investigated

Limitation o . . .
due to the limited investigation period and budget.

® Distribution of rhodoids in the world could be obtained only from

published literature due to the limited investigation period.

Direction For ® C(itation of this report is only possible with the permission of National

Citation Research Institute of Cultural Heritage and Primary Investigator.

Supervisory Office
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(1) AdgH 2A
AFEe= 3Bkm FAO FEAZ flo wEoX A S E (Yoo et al,

Trough)el AN 258 600km FHroll %8k

2 AYEY st sE AAAFH oY AFE] shatkg

2007) 7kel 3% (Nankai

7hol dfitell X = dea sfdo] FetAobd Be

watl dolwt AoE &

k=]
#H4 AH(Kim et al, 2005; Tatsumi et al., 2005). AFE2 i FL Zo| oA Hr]d Had&H%
g
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%.‘% LI R=1SER

H439 AAEZE AN Aow delA ArkSohn et al, 2008). AALZE HBA olF F7]-57]
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2005).
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FEE AFRES $5% dAdelA 3km "ol Aol vehbE 34 km’A7) 9] Aotk $EE S8
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9 (spatter)2} &&= SdHolet Aiteto] A H o] TrEoR X o7 A H - (spatter mound) =

¢

Agete Aol H A HAL 5 glort WY BATR Fshux @

8 TE Al o WE TR F Se o, $379 HT(ven)E B BAT} SAH
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Lx $3] o g ¥ A8 A3 43 (Sohn and Chough, 1993)o] wzw, % $3)34= H& g7
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% g8Fel el Aol AL ANG AW $E $HTFe A A A o
A9l ol Fold glgol WHAATHIY 3-49). HahF-l /14 38 THBTC: basal tuff cone)e 3
of o2& AW oA BAHM(TY 3-49A), $E $HT WA Fue] oF 15%F At

& AGe v AFdHoAAT. F SIFFS VA §ITFS AR Ha glon 15 A H
d AAE AY7Ie @ o &3 H 714 &3 F Aol 9 oW (truncation surface) 83|
7F A7 wet st ol AY e S35 Adeksel s S35l S EHo e
Ho =z 3|4 @ (Sohn and Park, 2005). o] Axtdoe] Sugo 2 7w A3l oz Walst=d(2d
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Eruption order:
1. evolved alk, 2. primitive alk, 3. evolved alk
4. primitive sub-alk, 5. evolved sub-alk

Crystallization of ol + plag

Lower crust

Upper mantle
Interaction between two
magma batches

Site of ongoing
ol fractionation

of sub-alk magma _ _
Metasomatic amphibole

o e

‘ ‘

Site of cpx + ol +/- sp

fractionation of alk magma
L

-

@  Spinel stability field

Garnet stability field

Sub-alk magma source _
Alkali magma source

HAAAZ wawp AlzEl BAT ol A plags AFEA], cpx: ©HARSA,

FC: &2 A (after Brenna et al., 2010)
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3-14. Fxw] dddEd =4 43
. 201h Age(yr) 20Th Age(yr BP)
Algd
it (corrected) (corrected)
JR-1 2134+319 20761319
JR-2 2076+319 1925775
JR-3 2341+358 22831358
(BP : before present)
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dtg o R FNle ARG dxe Jgo] Ay oz 73t
kM Abele] H<H(foreshore)dt WHERA AdHe] Sl
FH-o] ok nearshore)d} o]oj {1y 3-59).
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$A Zo=2 10m, 20m FA o= 37)
500ge] EEFAS ol&ste] A3 kA

FAS A 2d 5o FAE AA

= 28~39%° s EFes BolH, ut

£ 3-15. st dfnl HA = R (%)

AZHS 2717 FA(g) 23 5 FAE) TEFF(%)
HGS1-0m 522 349 33
HGS1-10m 449 302 33
HGS1-20m 421 271 36
HGS2-0m 522 378 28
HGS2-10m 445 297 33
HGS2-20m 468 287 39
HGS3-0m 493 329 33
HGS3-10m 457 307 33
HGS3-20m 400 252 37

(th) st SRl HAE] Fdd=
staeE S HHEe] HArdE o 297umeol™, 7HE #e H#FYEE HGS1-0m(216Min)ol ™, 7}

2 HTYEE HGS2-0m(438Max)olt}. 2 99 th& A9 AREL 236~336umE LEFALE o]

Krumbein(1934)7} A <3k

2ol 9 &l phi(®) @Y= FaAdHE 2.25~1500 s Fst= gholth. o =7

9] ) AFi= Udden(1898)3 Wentworth(1922)2] &5l o]stH Al HA~F HAL 3|9 ch(E 3-16).
¥ 3-16. staigEs AFEF Y HHEY] HAY=
RAEL R 7 Y = (um)

HGS1-0m 216Min
HGS1-10m 273
HGS1-20m 236
HGS2-0m 438Max
HGS2-10m 307
HGS2-20m 336
HGS3-0m 258
HGS3-10m 379
HGS3-20m 232
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O AR T T U AR - .
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a9 3672 stags Nl HAEe o
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a9 3-67. st sMEAES FAEdE 1

[l
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fr

Om, 10m, 20m A @wlt}e] YE=FEE= H =

OmA " 250~125um =719 A7F HGS19 HGS3 A Aol A oF 40~60%¢] %oz 7pa 948t
A WERA T, HGS200 A = 500~125um QA7) 7 oF 60% e #o 2 71 $-AlskA velde T HA
2 A8 YEbdE A= HGS13 HGS3A 2] 500~250umel ™ oF 30~35%¢<] §HaFs Holx
HGS2A Aol M= 710~500ume] JA=7]7F oF 38%9] s ®vh 10mA HL 500~250um 7] <]
PA7F HGS1~3 A - A 7bd -AlekAl Yebar oF 40~45%9] &S Hmelrh F WAz 943 9
2371 250~125umeolw, 28~40%<] g Helth 20mA -2 250~125um 27|19 A7 HGS19}
HGS3 A AelA oF 50%°] oz 7 SAetA YeRA R HGS20 A = 500~250um 4 AF=7] 7k
°F 60%°] stFow 7Hg ASA dvEbdTh F HAR SASA e 97 HGS13 HGS?2
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7b FopAAY AR FEld Wale Z& UelyA Feri(ad 3-69).
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7 =

Felol 4 mol: PAtmfel 52 B
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~38%, &% 37~42%, BAF 2~5%, =9
~6%, stdE 0~1% A= TE o UAHFE 3-17). Ald ez fFaFe T
o] oF 40%= 7Hd E=A ugten. Tx7Fo AAEEC] A7F oF 20%, 32% % F AR fAEA v
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3 3-17. starE SRl A E A E 4R (%)
S Q
NEL e i I ‘?:LE =F(%) _ ] _
HATE| TXF | ¥F | AHAF  S9UF HATE SAEH| A

HGS2-0m(500~ 250um) 24 34 37 3 2 2 0 100
HGS2-10m (500~ 250um) 23 27 40 5 0 6 1 100
HGS2-20m (500~ 250um) 17 38 42 2 0 2 0 100

SAAE A E] AR wE S vlas] BE, 22 YA A7) wep AT gheFol
AbgE Zle Btk 9 3-605 BW AlRAAH AR d2Ant AR S v SzskAl vE
Ues s 5 5
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R _ ¥ 3% _
. AATE| F2F [ 483  AAR | F9F HA5E[AIIW] @ A
DAG1-0m(2,000~1,000um) 7 0 0 0 0 0 93 100
DAG1-0m(1,000~710um) 22 0 0 0 0 0 73 100
DAG1-3m(2,000~1,000um) 3 0 0 0 0 0 93 100
DAG1-3m(1,000~710um) 20 0 0 0 0 0 81 100
DAG1-6m(2,000~1,000um) 10 0 0 0 0 0 90 100
DAG1-6m(1,000~710um) 16 0 0 0 0 0 35 100
DAG1-9m(2,000~1,000pm) 9 0 0 0 0 0 91 100
DAGI1-9m(1,000~710um) 17 0 0 0 0 0 33 100
DAG1-12m(2,000~1,000um) 18 1 0 0 0 0 81 100
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3 323 AHEE AT B E A s AR (%)

Ry : - FF (%)
AATE |27 | FE3F | AAF | SIAF |HAFE|SFAGE| F A
UDO-D1& %¢%(1,000~710um) 64 0 6 9 4 2 14 100
UDO-D1& 43 (710~500um) 71 0 3 4 3 0 20 100
UDO-D2(1,000 ~710um) 74 0 6 6 2 2 10 100
UDO-D2(710~500um) 63 1 7 13 2 0 15 100
UDO-D3(1,000~710pm) 74 1 9 5 3 0 10 100
UDO-D3(710~500um) 70 1 6 9 1 1 13 100
UDO-D4(1,000 ~710um) 61 1 14 8 5 3 10 100
UDO-D4(710~500um) 56 0 14 15 5 1 11 100
UDO-D5(1,000 ~710um) 71 0 13 4 4 1 8 100
UDO-D5(710~500um) 69 0 4 5 4 1 19 100
UDO-D6(1,000~710pm) 66 0 12 8 5 1 10 100
UDO-D6(710~500um) 66 8 10 1 3 12 1 100
UDO-D7(1,000~710um) 64 0 7 10 4 1 15 100
UDO-D7(710~500um) 63 0 5 11 1 1 20 100
UDO-D8(1,000~710um) 73 1 5) 8 2 1 13 100
UDO-D8(710~500um) 75 0 6 9 2 0 9 100
UDO-D9(1,000 ~710um) 79 0 6 4 4 0 7 100
UDO-D9(710~500um) 71 0 7 9 4 0 10 100
UDO-D10(1,000~710um) 83 1 5 3 1 0 8 100
UDO-D10(710~500um) 70 0 3 11 3 0 14 100
UDO-D11(1,000~710um) 77 0 5 5 5 1 8 100
UDO-D11(710~500pm) 71 0 6 10 2 0 12 100
UDO-D12(1,000~710um) 76 1 5 9 2 0 9 100
UDO-D12(710~500um) 68 1 5 11 4 0 13 100
UDO-D13(1,000~710um) 77 0 5 7 3 1 8 100
UDO-D13(710~500um) 76 0 3 8 1 0 13 100
UDO-D14(1,000~710um) 81 0 4 7 1 0 7 100
UDO-D14(710~500um) 74 0 7 6 5 0 10 100
UDO-D15(710~500um) 75 0 6 5 2 0 13 100
UDO-D15(500 ~ 250um) 66 0 3 4 2 0 27 100
UDO-D16(710~500um) 80 0 4 2 0 0 15 100
UDO-D16(500 ~ 250um) 67 0 0 2 0 0 32 100
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of HATE WA HW, NF Ho ATE O o4 RS FAWA RS =i, dFlE i
A7) wo) k4 Aol HolEAl Wt RothAAA 9, 2000)

ST ool FHE el 5 g, ot oo TR QIR BE 5 W %3 Aze 5
4, #99 AY, AT 5o el os ATl Fest 277 s
1972; Short and Hesp, 1982; Pye, 1982; Klijn, 1990). %3t 2t A7+ SA 373 2 3 g3 o] Holu)
of REFE AYoE §A% AFBA FPL FAHE FFA 2L Brh= 532 w9
o %, %Ak wid Atele] HARe] g xAstel slre wEsa, At DHAR AAAY 4G

g an), A5 AHA, 2T olETE AVA 5 ORH V)5S AL e AL wnHL Y

H

tH(Psuty, 1998; McLachlan, 1990).
ey St E A EECAE A B2 FX4] &7 widd Az Yol FE SEE] A
g, A7t mobA whgo] S0l 7 g AbEE o] Al Stol A= mbgel o) Rt dEle As
S, Wi o 2 AbEEtr] flste] iy UFE Ae AR At 53] AgH wiAe SAAEE]
oo = vt Asfete] Ffos B2 RaZt WS Asol7kA delr] wZel gge] =¥l §
of BFHEE £AH L e B =8S oy vUirEo] oA &
ol obAe Z9E LS ALsta e o]l Bk uiEH(FE dF)o] ofF e oAM= B o
sol Aot FR FAAS Atdol AR R wlEH Y= st djctabgrel A Aol v EH
of oa] 1 B Bt WE Zog olFHWA UAY Abpr deslylE Fh(FAE A 9, 2000).
gupebs A Akl ZA sfiekaba o EAstar o, 53] Falictel xS sitAbTES Hla

%
HAEe] agel d&dste] AR gEo] st b stke] BEFS mela vk v At

AFAY o] Bx= Aol HAGHAR W@ AFE FAH] e @ A AP Al
of 1 wwe #ARYL AFE AT AL SE HEEHY FuiF ARGl FHOR

100m oizl Fol AXFTh AAT AT @R FUolE of 24m otk o] AT wHS HAZ

i}

Lo

Mg AARANRE WS o] T EYFAAT A Aolth webA wrel F dol: EYF 9
of HAH gl AT FolE At olth AR AT WML EAH HAHTEE
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el A B ARE $4 AT Q714 g 386 A7 oldl EE Al Rk ol we ool o
o] A¢fom HAAYE ¥ F Accelerator AR A Eo] E3E ] U=
Mass Sppectrometry Technique®. & 213} t}.

3% 3-24°] measured radiocarbon aget™ =A% S B glo] viE Z|Ag gho]l™, conversational
radiocarbon aget ¥4 7S 2 sigma calibration curveZ ©]§3}¢] calendar age® X 33 7S e

o o] AFelA AHgE Avdd 4 wHe AR el EdHel A= Vcel FHL ol gt
o,

fr

R o]

3 3-24. A EYSTO] AddE 24 @

News Measured Conversational
= Radiocarbon Age(BP) Radiocarbon Age(BP)
UDO-GS-D1 5,390+40 5,500+40

(BP: before present)

WE o7] Fe MCk drle delm e ddel gaHn, WA divh] Adde 4S5

GRS 4Ae AHT W, o S5yl Voo 4R Fe wgetdl Bk aeu AfoAE Bad @
o di7lol Mt e A dojuba, Ea S5 ulol EAlsE 8 BolA COb Hohbsh #l4 )
lcol ofel e F/E Y] e oldd JPEZ s AA Ao dunn o edd Ao

2 Aol He FF Ak oled 2 &2 HgdMEugE 53] 22 HitelA A4 yEh=d,
°F 500 ool AE zeolE Helw A4k Wk webA olfdh e oid HAE Tl EAd
2 calendar age® WHiro] Folof shi= Aojth o] AN FAI EFA R FrolE BA
= gkol 2 Aolrh Holx @ev d@e] @e9li= BP(before present)E AR§-dh=tl,
present™ 19508 <u| st} 1950 W] o] F 2= A7 A HEE A3 7] F9 CO, o] 54
A 7] WiEol, 4 Aol 1950 T t7] F dAaEshe FEo® 7] wEolth

9
N

o
R
o

d
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AR e BT A%E wul, 4o EFEE 5500640 BPE FAHAT. o AL7e witel

AEo] Fol7] A &G Al7]= 5500440 BP o] 591 RAow & 5 Qth

(3 AT FTYE

AT BAAHARS o) F

e = TARAES A7E ARA
380 - ] ) )
E o0 - 2 Bahel pAsgoM, AF 10
= 340 - b e e o el mot e
N 320 - T A% AE5E Fo] YA
'll i | g3 Ae 5712 ZH2E 2000um
5l 280 -

260 : : : ! : 1000um, 710um, 500um, 250um,
UDO-GS-D1 UDO-GS-D2 UDO-GS-D3 UDO-GS-D4 125um, 64um0] o}

NEHS 2 uABY PEYEs =

Aoz Axed 334umolth, AFF(UDO-GS-D1~4)ol A 7k & Hi# 9 &= UDO-GS-DS(306
Min)el®, 7}4 2 HEYd=EE UDO-GS-D2(363Max)olth. 1 9o the 2379 Aase Ed:E
315um, ¥4 E 333umE YEFHATE o]= Krumbein(1934)7F AlQFsE 2o <]8] phi(d) T@91=Z ®HdsH
1.25~1.750°] dFst= gtolth o] A719 9JAH= Udden(1898)¥ Wentworth(1922)2] 5ol <std F
YA s ggtoh(E 3-87).

3% 3-25. AFH(UDO-GS-D1~4) H4 &9 H#Yd =

Alsds B Y =(um)
UDO-GS-DI(E%%) 315
UDO-GS-D2 363Max
UDO-GS-D3 306Min
UDO-GS-D4 333
AFE Bz x5 1o sty HEYE 0.28mm(A &AM, 2008)9 HAZo] AL

S FAFT WA % 0.35mm(EH FAFFF et AR LA, 2004)9F s ®BH g o] e kAt Kotk 3
A8 kA Bk 0.02mm AE A2 Ae & 5 dvh A9
A= Al ALl sFets dAAT o, A S kAol 2 AT AG A T AR
AFstE AT o)A RE o) AFH ] AP HlwEtH, AA HFYAA7]E oF 0.01~0.08mm =}
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AT B ESSS Al sHAEE A ELS AAFEe] 16~35%, TXF 1~-9%, 35 29~61%,
0

< Adsta dAHOR FEsd AAdsE P B F2 AXsta glow, shkshwol of 20%, 47
F7F oF 7%, ¥ 5%°la, UHA S35, H
o] 53~67%= 7t WE F= AAsa gov, dAEE 17~23%,

[e]
4
A FxR, AAR, FFE F8 4L o 19w P walr,

Ol

& 326 AT S2rAE AR TR (%)

& F%)
NEHS

AATE | F2F | 43F | HAF | U7 | 94T E 49| & 4
UDO-GS-D1E %3 (500~250um)| 23 1 23 2 0 0 53 100
UDO-GS-DIE %% (250~125um)| 17 0 16 1 0 0 67 100
UDO-GS-D2(500 ~ 250um) 29 9 42 9 2 3 7 100
UDO-GS-D2(250 ~ 125um) 21 9 29 9 1 2 31 100
UDO-GS-D3(500 ~250um) 35 4 42 8 3 3 6 100
UDO-GS-D3(250 ~ 125um) 33 1 38 8 0 0 21 100
UDO-GS-D4(500 ~ 250um) 30 1 59 4 1 1 6 100
UDO-GS-D4(250 ~125ym) 16 2 61 6 2 0 14 100

=
el gaol G4 A2 2 4 29T UDO-GS-D2~49] 500~250ume] Ax=7lel whe §ae
W OAAEE 20~35%, SAIAW 6~T%2 molm vhiA FHYRE AHOE W s vhebuth

BAEES A v S stevi(ad 3-90).
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1) &5
T &3 s T YU §d4EL diFE #Folse] &SH(pahoehoe lava) S ® =
S =3 A (lava shield)S o] Fa vt o] &<te] qwWol= A7l F+Z(ropy structure)’t 2 THE01 A 9
o R YoM = FEH(tumulus) 7F+E27F 2 FFEAG(2YH 3-92). 29 42 5% v gHe] 7
% kel ©ARIA 2% kel APLEA, A 2% wwke] AREA vy T

W 7AE dREAS HojEu(Ld 3-93).
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(Koh et al., 2005).
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a9 3-104. =Y

1200
=EE  dotry] fls) X-A AEEAY

(XRD)E o3t ¥AF  Ax  wu

¢

. (opal-A)¥ 8] (calcite) &2 o] Folx] AL

i I & 5 AT XA FEEA ol del o)
o] AAEe] Tl M (ppal-A)C.ZRE o] F
0 20 40 o 0 AL Aoz d HYAY TuEA wEAE

2-Theta-Scale AAF 9= AL & F AYdH(2E 3-105).

Type Start End  Step time Temp
L 3 MNE =0 ZAOS o} o] &
2Th/Th 1001 80 1033s  25°C - \} , Ag éi = .,] B = 01'51_7 ] -14 OH Eepoxy

AH 37105, e e el wEEE $EANE(L 21z o) gate AN Fol whAARE 2
Y 3-1049) EZRE(HS) X-A 3
A(XRD)EA 43} ’

Intensity

Mlopal-A)# HEZF Ao A AL &9 5 A}dT 25T AE7

ol v MEV sElE et 9 fdEol sEAd el A4S W 2ol A I Aem 4

G, adedE Barstan S Bland FeiekA aEE v (1d 3-106).
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o L $EW AN 2w oE FAFNN AT A1) AHe FROEPE

gRpo B2 AAVR(LY 39D, FE ATE 4F 3m, BE
ome] FET Wol PAFT Yov], FEE wFoz E 14m, %ol 06mel HFe] 7t AL
108). )7 Fwols ] o 717 Mel A ATH1d 3-109). B2 AAA o=
8~Im HE ¥olz Wasm gov, FEYFOE ¢ 15m A4 F BEYFOE o 8m WY3
F27k gastel Aqel Brhwsth FHAEE el §UFRI AfFRE PEsD gon, n
ol AEZo] HAH] Ytk BEe] FEE oF 3m ol FHAZ Rl FEe A4 24 140
wAHon, HAE FRe FAL AREE AV EE AFIIA BTk A¥A B 2AL
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A. Early stage of

Gaussian fallout T TN
beds i\ T ‘
} \ |
Direct fallout
Ly
¢
JVENT
B. Mmature stage for dry tephra D. mature stage for wet tephra

Plastering,
oversteepen-

{ .
W ing & failure
! m

C. Rim beds of a dry cone E. Rim beds of a wet cone

Grain flow

deposit Wet fallout
\ deposit .
Resedimented
\ deposit

Fall deposit Fall deposit
% 3-124. AxgE FASEEE o8 AR S (o $xo AvEleE SI )t 5 74
AbEZEe] od AR 3T (o A EE S3H)Y A A AolHEs A B2

% (after Sohn, 1996). %= &35} o] HzxstA wFol dojd 4
o3 H A o] dojup= WHH(B, C) AL &% :
gfol 7113 AsH Sl wol YeEhdtHD, E).
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93w, AV EZAY A= EEoli AAAA A F7F A
3 FdEy
Faue A AA 398 wol REFE Ao Feld ATHIY 3-126). AW BARAE B
d A sl ded Fxude RSPl BE FA7 AW BARANA A= T2
2 Aoz gy AgE E 3-289 9t
® 3-28. EAEANA HHHE S oA s
Depth Si
Region P 12€ Age Species
(m) (cm)
) ) Phymatolithon calcareum, Lithothamnion
Pontian Island (Italy) 27~98 4~8 B . . .
corallioides, Lithothamnion valens
F Island - . . .
raser S_ an 40~140 1~5 B Phymatolithon, Lithothamnion
(Australia)
. Neogoniolithon, Hydrolithon,
Ryukyu Island (Japan) 50~135 5~15 B .
Lithophyllum, MesoPhyllum
Holocene ~ Phymatolithon calcareum, Lithothamnion
Isle Arran (Scotland) _ .
Ay glaciale
) ) . Lithothamniun australe, Lithophyllum
Bahia (Mexico) 3~12 10 A Ay .
pallescens, Lithphyllum veleroae
Safaga Island (Egypt) 1~3 A Lithophyllum kotschyanum
Gulf of California (USA 90 4-10 A Lithophyllum margaritae, Neogoniolithon
& Mexico) - trichotomum, Lithothamnion crassiusculum
} Melobesioids, Mastophoroids,
Sesoko Island (Japan) 50~60 2~8 R . .
Sporolithaceans(subfamily)
Eastern Caribbean 30~60 2~15 3 & A
Lithophyllum sp., Peyssonnelia, Gypsina
San Salvador, Bahamas 67~290 4~15 G P P ! P
Sp.
Lithothamnium sp., Lithoporella sp.,
Flower Garden Bank, _ .
) 45~80 1~20 A Tenarea sp., Peysonnalia sp.,
Gulf of Mexico
Mesophyllum sp.,
Lithothamnium sp., Lithoporella sp.,
Tenarea sp., Peysonnalia sp.,
Florida (USA) 35~65 1.7~9 G P y P
Mesophyllum sp., Lithophyllum sp.,
Archeolothothamnium sp.
btidal ~ Lithophylloideae, M astophoroideae,
South Africa s.u ! .a B P . P
intertidal Melobesioideae
Inhaca Island 314 (Eocene) & Ivdrolithon £
(Mozambique) A A JAToRtnon @rmosum
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21

L 1]
—4
~l

¥ 3-126. AT 2GY o] EX % The world distribution of living rhodolith beds. Squares are from
map in Bosense(1983b;see for these references). Circles indicate locations of individual
beds, and dark bands indicate large, continuous beds or numerous individual beds not
included on the Bosence(1983b) map. No beds have been reported from Antarctica.
Personal communication followed by more precise locations. 1. Foster et al. 1997, M.
Foster, D. Steller & R. Riosmena, personal observation (eastern Gulf of California). 2.
De Grave et al. 2000. 3. Borg et al. 1998 (Malta). 4. Donnan, Scottish Natural Heritage,
personal communication (north & west Scotland). 5. James et al. 1999. 6. Kempf 1970,
Milliman 1977. 7. Basso 1998. 8. Harris et al. 1996. 9. Littler et al. 1991. 10. Prager &
Ginsburg 1989. 11. Reid & Macintyre 1988. 12. Tsuji 1993. 13. Scoffin et al. 1985. 14.
Freiwald & Henrich 1994. 15. H. Kirkman, United Nations-East Asian Seas Regional
Coordinating Unit, personal communication (Great Australian Bight). 16. C. Rigaud,
Moss landing Marine Laboratories, personal communication (Galalpagos). 17. J. Harding,
University of California at Santa Cruz, personal communication (Isla Cedros). 18. J.
Oliver, Moss Landing Marine Laboratories, personal communication (Devon Island). 19.
J.  Waterbury, Woods Hole Oceanographic Institution, personal communication
(Zanzibar). 20. T. Schaeffer, Moss Landing Marine Laboratories, personal
communication (Costa Rica). 21. P, Thuringer, Archipelago Marine Research Ltd.,
personal communication (Queen Charlotte Islands). 22. Reviewed in John & Lawson
1991. 23. D. Schiel, University of Canterbury, personal communication (Kapiti Island).
24. A. Larkum, University of Sydney, personal communication (One Tree Reef). 25.
Glynn 1974. 26. Piller & Rasser 1996. 27. McClintock et al. 1993. 28. Farnham &
Bishop 1985. 29. D. James, Moss Landing Marine Laboratories, personal communication
(Camiguin Island). From Michael S. Foster. 2001.
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AR ok AR Ao HARA ] Aol @ol &8 9= ZEo]=(rhodoid %
< rhodolith, &x&3)= A AAl o2 Aol tFd Fol TESIL Ity 3-126). ol o}
Pontian Islands A9 ell+= Phymatolithon calcareum, Lithothamnion corallioides, Lithothamnion valens
o g o]Folxl Rxol=rt 4l 27~98moll AAA XL vk 374 FH FXFE o] FoAA ¢

=, AA 7HAZe] gER 1~5eme AR #EHY F O HAR &S 7] REol== 2~4em,

AAAZ el Bag FE7F Y 2 7Y 2Eol=s demol e AVIE o]FoA4 U &

A 60~70m T-7rell 7HF we ko 2rol=y} Ex3du gth(Basso, 1998). &F %2 Fraser Islandel
= T4 40~140m T3t BZEol=vf EX3a Qo™ Phymatolithon, Lithothamnion= T2 %] S

w,
T} Fraser Island dtS wel 22 & s59 f&o wepx Zxol=9 A7|7F b2 A Yeur, {4
o] 45cm/s¥l FHol A= leme] Erol=7F I HM, f&o] 80cm/s¢l HolA&= bem 7|9 EEo|&=7}

#rE G (Harris et al, 1996). €9 TAZdd 9 X3¢t Ryukyu Islandol A= 4 50~200m 7+l o

Ho

I 119 A-S AR, 2 5 70 AFoA Zrol=7F #2H el =4 50~135m F#31le] Zol=
7V ®¥xslx Qow, Neogoniolithon, Hydrolithon, Lithophyllum, MesoPhyllum® ©]5o1# 1t} o]
BEo|EE5e A 0.3~833% H 449%= Yl 9lom, Im® o] 3007 o]4e] mEo|=r} ¥
shal glom =A7]= 5~10cm, A= 15cm o] 3e] A7 #FET. FH= 79, 8dd, == ¢k
EBHES e Ax #FEEGdryu et al, 1995). 2FZE W= Arran A Sl = Phymatolithon calcareum,

Lithothamnion glaciale® ©]| #0170 7}x 4ol Rirol=Eo] B ¥3 1 ¢ th(Kamenos et al, 2008). = A]
3 Bahia A9+ 4 3~12m Fztel 2 Zol=rt Fxstal oW, Lithothamniun australe,
Lithophyllum pallescens, Lithphyllum veleroaeZ ©]Fo1# th. A7]E= 2k 10cmZ & A H(Steller
and Foster, 1995). o|HE Z-3s|x]Fol|l 91X Safaga Island A Gl 4 1~3m FIHAA # X9 3
HZ 2xol=rt #ad o] N9de Hit Fmrt 40~46% = vl§ APEE Holw, AL 21°C,
odEd = 29°Ce &4 2%EF JMRY. =2 WA Lithophyllum kotschyanum®.-Z o] Fo14

(Piller and Rasser, 1996). Gulf California AN A= Lithophyllum margaritae(LM), Neogoniolithon

<

i

trichotomum(LT), Lithothamnion crassiusculum(LC)2.2  o|Fojx  =RZol=7F At  Gulf
California A GWol A 52 8-S ZAst ) El Coyote A 9L 44 2~7Tm T+t LMO 2 o]Fojx =
Tol=7F #EE M, El Requeson AoA= 4 3~12m 73kl LM, LT, LC AI7HA 9] 2rol=
7 2% @tk Manto Diguet Aol 4 2~Tm 73l LM, LT22 o] Fo]xl &wo]=7}h e}
v, o] Al A del= oo & =84 FEFS W=tk Manto de Pepe #1912 12~15m 7-%tel LM
LCZ o]Fojzl E&xol=7} ##=™, Canal de San Lorenzo #A9 44 12~20m F7te| LM, LCZ
o] Fojxl Riol=rf AW o] F AL ol o3 IS WE=TH(Steller et al. 2003). L
Sesoco A A 9ol &= Melobesioids, Mastophoroids, Sporolithaceans® 2 o] Fo|3 2 xo|=7} $4 50~
70m -7} submarine terraceo] ¥ ¥3t11 9o FE Melobesioids® TAH ZEo|E7}F FE5 o|F

gt B4 ow AdX Mastophoroids, Sporolithaceans® o] Fo]Z 2Zxol=7} #&H M 2~8me =

712 ®olth(Bassi et al, 2009). Eastern Caribbean®] %3l ZXo]lE=: 2~15cme Z7]E Holglo
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], 4 30~60m 7ol EX3a At (Reid and Macintyre, 1988). Bahama San Salvadorel & 4%
67~91m T7ro A FHE 95.8%9 ZEol=r} yE&Est 9o 290m TF-7tolE 174% % A3}
Zro=g FA%a JE 84E W Lithophyllum sp.7b 41%5 AA|ata dow 126%7F 7€ th&
ZF 2 o]FoA At 67~91m TN E ZEo)=TV) 4~16cme A7]E HolH, 200m ot 2= <o
5cm A% Z7]E FA Jebdoh(Littler et al,, 1991). A 5¢] Flower garden bankol A WEl}= coral
reefoll A 45~80m F-3tel ZEol=7F #EET 45~75m TS RWE 60~100% € doH

oz

Lithothamnium sp., Lithoporella sp., Tenarea sp., Peysonnalia sp., Mesophyllum sp., 2.2 ZEo|=7}
o]Folx 9tt. A7+ 1~20cm= YEFFTH(Minnery, 1990). Florida A 94 #&AHE Zrol=s
Al 35~66m T3Vol Xt Aul. Lithothamnium sp., Lithoporella sp., Tenarea sp., Peysonnalia sp.,
Mesophyllum sp., Lithophyllum sp., Archeolothothamnium sp.= ©) %02 Zxol=% 17~9cme =7
£ Hol ¥t 3~bem=7]¢] REol=Eo] £X&tal Juk(Littler et al, 1991).
ZAE Aol ot FxGHRE o] Fozl HAES M AMA oy 3ol xSt AAT HAE
=

Aeg 187 a4

O

N
olf
QL
)
O
HU
e
r&
31

4
A A Gk BT SRR AYHoRE JRAERI wuste] @ b FLF AolPe AW
O ARLERE A ASTE EAX FASAREG doju $3 ek shtel St v
o] Fol Fnd ¥ ehofolq wEd oa #HT7 wEAw
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