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Characteristics and Formation conditions of the Rhodoliths in
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AFE BAFD S0 A& Bashks AEe] sjgtele 3719 sinle] s glon, of splsde BF &
ZR 2Rl ol RolA gle HNEHAE] FEITH NS o]FE F2EY HAZL Y A=oM THER YA
o} Azlel wet iRl Py WFos fFREsta lon, sijtrre] ghut Atelst sfRle] | f1x)5k= W
spAlellE Abd 2719) FxEA7E AR HAE0 gl ol MY kel Msjald A FxdIst B
of o sicirt2 eRtEgdy] WEos 7ET. FxDIAE olFe TR R 2AH #F A3, oiFE
TEF= WY T2F 4T Lithophyllum sp.2 EFETH NS olF= 24 M=ol ZhEe] T2
T e THOE WA sttt mgell ofs] o wwo] sk vhwd Zlo] Sl 3 Apdelx 43t
2 A719 Fxeds g AEAd 44E Tdeta Y, HARe e @AY FEs W A s #F
2 7k FxDH e 4FECl w2 Furt sAddIM BdeE Wkl ke, ol st Aka
A Z717F ARl mt 2Ry A7l o8] & AP AY FEA Al HI v AL e AN 4
AR EE gtk 29 Wl F48 FFEAEE, HAR Wl 35, 13 SHele da) 2dDEq) o
Sl FEE Tl e ofEselE wdE R e wd o] . Mg o AN B T2
A7t 3she A2 o] Aol FEUFS] Pl e | FH
2ol oF 19°C BER AT micely, s § spdd HHE & o] BFEo] vj9- ¥ JE
2 fAH7) weoll F2Fe] A4 S 21E 7T vk BY Smrae] A8 A9 o) tiiE 1S m AR
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Three beaches of the Seogwang-ri coast in the western part of Wu Island, Jeju-do, are solely composed of
rhodoliths (red algal nodules). The beach sediments are coarse sand to granule in size and they show the banded
distribution according to size. Commonly the larger pebble-sized rhodoliths are concentrated near the rocky
coast, resulting from the transportation of the nodules from shallow marine environments by intermittent
typhoons. Based on the internal texture of the rhodoliths, it appears that crustose red algae, Lithophyllum sp.,
is the main contributor for the formation of the rhodolith. The coarse sand to granule-sized grains show that they
started to grow from the nucleus as rhodoliths, but the surface was severely eroded by waves. However, the peb-
ble to cobble-sized grains exhibit the complete growth pattern of rhodoliths and sometimes contain other cal-
careous skeletons. It is common that encrusting red algae are intergrown with encrusting bryozoan. The surface
morphology of rhodolith tends to change from the concentric to domal shape towards the outer part. This sug-
gests that the rhodolith grew to a certain stage by rolling, but it grew in more quiet condition without rolling
as it became larger. Aragonite and calcite cements can be found in the pores within rhodoliths (conceptacle,
intraskeletal pore in bryozoan, and boring), and this means that shallow marine cementation has occurred during
their growth. Growth of numerous rhodoliths in shallow marine environment near the Seogwang-ri coast indi-
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cates that this area has suitable oceanographic conditions for their growth such as warm water temperature
(about 19°C in average) and clear water condition due to the lack of terrestrial input of volcanoclastic sediments.
Fast tidal current and high wave energy in the shallow water setting can provide suitable conditions enough for
their rolling and growth. Typhoons passing this area every summer also influence on the growth of rhodoliths.
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AR BATE 2o A didtele H27HA AEEAL Rl
o2 Q27 ANIE R R glon), AR o] HABE 457} ol
FZIHE o] FoJA ALK, 2001, 2002). FRFE AE W) 22
A Alolol] SAIRES] Waj4E BAIH Aeke SRl
o, 32T o3 TRl o3 YHE e TR 5, F
e 27 HE F4os A 2Fu gheel o)
EH o Hys|y Fan FAdEeR ATt Fgse Aol

HIo AMFEE ¥R et 2 (99 ctolA 2A
Al e A9 WslEelgta 4Bl w FEF s d
ot FxFe Hollg woe 24 W] M i H&
AL WA, ZojA {71E0] EdHW @iE 7S RlEs T
2 AEF o) Ao WA drh. F2Fe A 9 &
ZFe vt FRFE U, o] F ¥HY IxRFE U
i Aol Ax Alsia ok 28y Fujelae 2R/ o
& AA A A oFHE v wFT dEeln, vl S/
Zol|A Az dF Al (Amphiroa)d B FENSES &
27t d7s 2EE FHo] devk&, 1989), €Y F=
Foll gk B7-3H2], A shaR] AT A9 o] FoR|A] &L vt

Tz dig A7 184)7] FREE FYE7) A A9
™ (Pallas, 1766; Ellis and Solander, 1786), Bosellini and Ginsburg
(197 &0 ojzdk @Fol) thsh ‘rhodolite’Zh= 8015 A}
231597, Adey and Macintyre(1973)¢} Bosence(1983):= ‘rhodolith’2}
Lt 8015 A8t 39 Peryt(1983)% ‘rhodoid’@hs §018
Aetsl7 e stgen, £ tp& gAE2 ‘algal ball’olvt ‘algal
nodule’©|ZHE 1§ AMSEP|E it} o]2|gt §olE2 BF §
M TR sl $4AYYY FES I e BNEL
2 o]RR @A E AT

Fzdae SAY o)F SR EE Al ol2= F
WelR Aol W en, FRuAe gHse B4 TR
Ex MBI AMshe B $& ALdshd diF-E A AAL
BE vt FsiA vepdtt xR 228 2k
7 FE 8918 3 dideln], R FE2Z o] F 7H
89lo) B3A0) gL wher) 2#Y o F5E T2 $29
oA, e F2 o] ofsir JFE W% Frh(Adey, 1966,
1970; Adey and McKibbin, 1970; Adey and Adey, 1973). 33&F
= A A v Be AGeA AEEIEe ot thREe
2 FEL uEsl o) FEHAES] {90l gle 4 100m o]
ate) A= A Mo Mgt TRV FxdAE 45
7] Y E 257 FEEA A 5 2l W(nucleus)dt F
zgH7t (&4 oz FHthAM A3 5 gl gl =
7o) & sl}(Prager and Ginsburg, 1989).

o el BAe FE FXUA olFolzl P& AR sl
YHBe 244 542 WL, APAGN F2AAE 45
£ F2R 2 SR, F2UAH 4T & 9 29

SR

LE AFEre B8 AT FEEo R ¢F 38km ¥
7 3ol AHBIEL A2 (Fig. 1), A A 4719] FFfo|2E
Al &7](Late Pleistocene)2] +433H:H(hydro-volcano) €522 ¥
A9 32k o|th(Sohn and Chough, 1993).

SedE B A AF9 &gt sHlEHEe] X3 e
H, ol %9 MZFo) Bysh= sinlq) Mg iy, B5Eo|
BE3le stuas i), 28 @5 Exsle ez 3wl
olt}. o] Al 99| AREHEL F2 ehrkg Ut stk o
Z o]2o]A ir}. 2 53] Ay SiNEHES S o
A & Aol FxFo dFaT o|Fojx] glo] TE A= vl
- o e YeRdThE, 2001, 2002).

5 FHe] HA YL n¢ 5old FHE e, %
Alo g st} FAlQ] SR A F o] vl¢ AJoldt TEE FHof 3
9] A2 AARF AFE = Alololls Aihixet
A ST oA FEFEI} YRFL oW, ¢
A (channe))?] FEjS W Ut} SeF2E Ao 2
uksk AALS o R glow, Zuke 2 ATT PkEol
Ul Alololl= E2GTE 83 ehibd B Eo] ¢ B
LS TgR Z Fuuiee S % Alo)E A £Al0] 207 m,
Aol 15 m AR m)e G A BEES Holw, ikt
= Aol 424 20 m oo 717t A= UrHFg. 2).
3 S Yole EE(moat) el ofs] dFE AFol
o 2o wgs) ik FHe vls] th 4L FRIV AE F
& sz we sFd g AR R A4, FEF
2o|A s]Re] FES F2F A B3O F 30 knot, HE2F Al ¢
o 2 2.6 knotE - WhEA) BEF AoHE SN F=AR, 1990).
v owe] BE ARG QIR FHIA A= FEE
o]231 glo] jgtellA uitkx oF 3 km FE YoprbdE 44l 100 m
ooz Zojxth ¢= Fue Feo oEH Yl 26°C, A
235 29)l 14°CE Vel dggg2o] & 19°Co) ol28 4
Z AR o=t £28 FAZI} G A5E(89)0l 31.4%0,
ALH L)) 342%2 ABF F 33.4%02 UYEPHITHE, 1993).
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Fig. 1. Location map of the study area and the sampling localities.
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¢l F AA-ANM W) M) NERNERT: 5-1, 52, 6-1, 6-2), A 2
el 3k XA F e ANEREHD: 9-1, 9-2), 2|3 A
3aie] ok AFM F ALY AR ERZE: 10-1, 10-2)F AF
sk}, o HHgo] YdAte] @v)ol wle} e s RIS
AE 2, 4,5, 6,9, 108 AHANE A7)0 wlel T E£79 A5
E AFstHnk e A 18093} A 28] AARZ e ok
g Abojel] JFH o2 BIse gAY FX2UHNE AFIY
TSAEHE: 7, 8; Fig. 1). A3 A 131919] 92 sfigka A 1,
2, 33Nl H3E s E R BB E: 1, 21, 2-2, 3, 41, 4-
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& gotrr] 2]5to] Ali—é AZAIZ F RS AAEKET &
g AFE RE HEAEAEY dA Ao AL J=
FRGAANEE 9o F A2 & HPAU| AL 0|45l 24
A 54 A A FHEAF Aol AlEE 30% H,00 24
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Fig. 2. Bathymetic map around the Wu Island (depth contours in
meters).
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Fig. 3. (A) Banded distribution of the beach sediments in the Seogwang-ri beach. (B) Pebble-sized rhodoliths concentrated in the rocky
shore. (C) Various size range of the rhodoliths in this study. (D) Live rhodoliths in the shallow marine environment near the Seogwang-

i coast.
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IRE A Eo] F2 GAFE xbe} st o2 o] fol7l 213t H]
3 S BATHA S 4, 1995). 22 $2] AE] 944
Ao SNEAEL B A F 99%7F FRuI e
zzto gk o]2ojx] 9lo] 2 Y= THEHE 5L He
t}. Foster et al.(1997)0] W= B EUo} 7] |4 o] B
FEGIAR o vk B A7t ek, M AAIF LR o
#3 TRUH IR o] ol FRIE v =EA Yehe e
2 g2A dd

AFAH] 23] s)gtell= BF Al A siwoe] waste] 9}
ok Al 7R ElRle AAFH R wlf- AR Fde HEE &
FE Btk & afnlel Fxy HAEL A7) we} st
AaslA ez Bxsty om(Fig 3A), skl 251
R A e Aoleh Waldle A 2719 21
7t 224 HAE=e} uk(Fig. 3B). &FutoldS B3 MET
o] HalE RAV A3, slAde guEe] FRESE nEF
o] 9lom o] gl Xolle F2 FXUHE XS BEH
Hgo] gHxo} Aot AsioiA 4 e TE2HHY 27
A7l 4 mmollA 10 cmold7kA] theFstAl vehH (Fig. 30),
3] A77F & TEREHNEE hHE Aoy gt ol Hi] g
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Fig. 4. (A) Size distribution curve of the sediments collected from
the rocky shore south of Seogwang-ri beach. (B) Size distribution
curve of the sediments in the Seogwang-ri beach.
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HE Fdoll e HAEEL URE 209 0<1>-°4 A7j7} A3t
o, BFwrt FY3 k58 v £ BEg JeRIThFig. 4A).
SEARE A 1, 2, 3391 HHESE YRR 209 -102] =277}
S-AEE 0l SlEERs 2y M=) YA A YEhRA] e
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£ Ao AR o3 Al s
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ste @2 SRl A4 E0] HF
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2 olfolxl HE-L AL YAz ol HHBE At 3]
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A Rkl Z717F 2 A FE A3 Fel e ARTA 7Y
EfFo)] o)&}t 3t Wo] HFzkgd o) JAE mal= AL G £
A}, olelg TR WEL #olAR] ¥ AlEE Al 1, 2, 3
SRl A Aol A&z olojxeH], ol o] Aol EHFe]
& v M siRie] dAHoE BF e g Well it
£ RS et slote] BFEep $EAT Y g A
ofut WA el s T2 ﬁﬂ‘ﬂ]ﬂ 2R}t 2717} 2 A7z (pebble)
719 FRR7} FeiM] RS, olele B ol%o] o
ol 2a gntEo} B AE ZUdE AT A5H B

B2 BRI BT e ey 01 1 A7y 71X Hsje] At EUH
T2IAANE 20k 4= AP Ao 2 FHHT o)A o)
Sk Afoln} koAl Fae Elaﬂ FEAINEL e 5 o
FozHE Ry af el A sl gol g 5+ U= Aelth

T SXEIe =X

dutrlo 2 TxddE YAste @AY F2F(Subfamily
Melobesioidae; crustose coralline algaey= 11719 F(genus)2o 2
EFdrtkJotmson, 1961). 53] F2F9] sjo]# el 2|2 (hypothallus)
o} sejd e (perithallus)®] 22|, FAVE S (conceptacle)2] &Y
&} ofulA]| (aperture)"“ Vel {30 we) $x270 E5/71 o
Fol2) 3L 9t} oA AEEE TxTH Y slo)Hd ] Ae u
24 2 Weel)50] FHAOET $e) RFo R Fojn HIo)
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Fig. 5. Photomicrographs showing the internal texture of the rhodoliths. (A) Co-axial hypothallus (H) and peritallus (P). (B) Repetition of
the perithallic tissue. (C) Conceptacles with a single aperture in the peritallus, filled with spherulitic aragonite cements. (D) Granule-sized
rhodolith grain. Note that the surface is severely eroded. (E) The bore within the rhodolith filled with calcareous skeletal grains. (F) Benthic
foraminifera trapped within the rhodolith.
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YA s FRRE ol 3] UEe SHEZE 7K
T en, FAANE Shs ASolE ohuzt & ) wee 2
HEZh ofe) ) WEd TAEEe BT 7D drky LA
21thohnson, 1961). o) TS FEAAL el A2
B2 ol @ she) ohkAzl wEel gl SAESE o B

23 %4 QckFig. 50). ol9h 7e ola) 7k 2YH BHoz



AFEr 9we] Forddy] )l A8 EAx §4%A: oujdr st 407

BE = A skt Mdsia e FEFE WA 2R
% Lithophyllum 49| &538h= Ao 8 #Acheich

e #idlel] 4o e T2y HRIEAE F 2~00
d sgshe F2Y A=y 2y 2] YAELS s FAo8
Azt gl o ¢ sz We Ferhywi] o BHe
AsHA vtz E Ro] HHol} melA Eﬂ—r'r Hulzrt u)e Fo
o, Ae FHOZ AT Z(layer)SL 2HA% BRI FRE
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HL
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e THoR A gk FEC] BE T~ 77t
A, 4 29 FAE 4 100~200 pmelth 3 Zo] G2 o,
Agshs 1A R e o] 2717} 23 AlAE o] ey
™, 9] AFME el 277t FokAle 344 BlThFig.
5B). Frantz e al.(2000y> Fxg39] & Zof vjghh= o]ejdt
el AVske AFds ALH] AFAR ks wkedgital
spon, i S5 AF2iE 2T AR S gEH e
2 98 5 vk sk

TxYH 9] Qg7 HE o)Fd YAk i AelA A
HFEA] B ol e o)FE YA A7 W FolA]
wh Az} Al Zéil%'é}ﬂ] o] gle Fo] EFHEE ddatr] £
a7 HEY

ofjxl o] 22—5 %@-‘,ﬂ—v}x}g PIRERS 7hs A Ak HAE
adE 2719 % ]
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EBI3E %—(bormg),] ?SZJo] \:l1-7;]§]
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(Fig. 5E).
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2 AAHoRE oA ble] Fehs UeklR g, thE AEF
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Q}Heﬂp E(dome)E.o] /\]_o]o] I H\:loﬂ

7A97F $AEHAl vEehdthFig. 6D). £ B5
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AEEL] gl dart H3E Q= i) dutEow 2
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Fig. 6. (A) Fibrous calcite cements that grow within the intraskeletal pores of byozoan. (B) Cross-section of the rhodolith showing the
growth morphology from the concentric to domal shape towards the outer part. (C) Photomicrograph of (1) in (B) showing the intergrowth
of red algae and bryozoan. (D) Photomicrograph of (2) in (B) showing the domal shape with numerous conceptacles. Note the bryozoan

that grew between the domes.
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