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ABSTRACT

Seasonal occurrence of benthic algae and changes of subtidal vegetation were studied

for their species composition, diversity and biomass during 1982 and 1983 at several
selected sites at Juckdo Island (38,12°N, 128,32°E), eastern coast of Korea. Three large
brown algae which played a role in change of algal vegetation through their great biomass

were investigated with regard to iheir seasonal growth. Large brown algae such as

Undaria pinnatifida, Costaria costata, Laminaria japonica, Agarum cribrosum, Sargassum

confusum and S. hormerii constitute the major portion of vegetation in this area through-

out the year. Algal vegetation in spring time is characterized by dominance of species

U. pinnatifida and C. costata, whereas the summer vegetation by S. confusum and S.

hornerii. In autumn large brown algae are shedded and only small algae, such as

Chondrus ocellatus and Grateloupia filicina, remain. The vegetation in winter is domin-

ated by the growth of U. pinnatifida and C. costata. Monthly changes in mean length

and weight of randomly collected U. pinnatifida, C. costata and 8. confusum are as

follows; U. pinnatifida occurs from December to June and shows their maximum growth

during March (120 ¢m in length, 201 g/individual in wet weight), its maximum

growth rate is 1.4 c¢m/day, 3.3 g/day in this month. The growth season of C. cestata

is very similar to U. pinnaiifida, but their average maximum length(110 em) and weight

(106 g/ind.) are lower than U. pinnatifida. The greatest growth rate is during March

(1.8 em/day, 2.0 g/day). S. confusum is present throughout the year and reaches the

maximum growth (102 em, 63 g/ ind.) in July. Maximum growth rate (1.5 cm/day,

1.2 g/day) occurs also during this month. U. pinnatifida and C. costata show different

months of maximum growth evidently during the two year. This seems to be caused by a

considerable damage to the local vegetation followed by heavy storm in February 1983.
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WEHE B BiEE D50 A4 BT BN wel 2 BRE 2 g ¥ oy
(Littler and Murray, 1975; Mathieson, 1979; Stephenson and Stephenson, 1972) =3 7
B ¢ A=s Ad] wek A2 o€ MES 3o (Bolton, 1081; Niell, 19775 Thom,
1980). Neushul (1967)2 &% T Hide] BT 7IdeE BEERSZ KE W
ke EE o1l ARAQl ERE Zx e itk =8 @S AelAE BTH A
o S 55 KF BEEY ke HEE 2 9l ew (Murthy ef al., 1978; Kain, 1967;
Topinka et al., 1981) ©| &9 AZW o] &3] o] ke MLl RERA G £

AR EFEMEL BietdE Koh and Sung (1983)6] &3] Kol =& HEIERF
feo] 2B 27, 53 ¥k Eihe] o3 BEMEY 28 Fo) Eiid ot Kim (1983)
f&‘}"q ohe] wl®AHqQ 4EMIBLE BEE, WA dolAe B3 P Fghel =E BES
22 pzsiz got MTHE HEo=d BRE oA BB Rigel =

“?f‘%/ﬂ AEAAT FATHE Loz AA ute EHEHE, BEEE, BEE T
sl AR ol gl Ehe] AR BBl A B h3s KREBEES BES oI
o k3 iEES FMEE, °F $AEZY AZR £A45 EEY =Eete] ARTE
BEAA ek

flo

d‘:l'i

WBEA K

ABEEE A9 n4T 299 s3dd A% MEE hhezE AAH A (38°20°N,
128°32’E). PAEE (transect) 9] ¢ 2= Koh and Sung (1983)0 A Bkl whet E—3F H|EY
2A MEFYd 2%Es transect line -2 whel Transect A, Transect B, Transect C (o] 5t
Ts A, Ts B, Ts C 2 FAFH=E oo HEE BES AZEbd BT @i 19824
7HEE 19839 6/ 4ele] & 83le] AH £ FEEo|A KFEHZ HEE AT A=Y A
#E s0emx50cme] HHEES HE, EENOE T A2 & KEIA A%z Ae
WEIEE )33t BRE BEER (fresh weight in g/mH) & FAsA o KE BEEY K
Ed BT #EE 1982y 1858 1983y 68 7kA & 119 A A 992 Lid FAERC 5T
B FolA £ER A19 FEET HHe s o F A (EREE), Ao EREY Hel
% FAsta.

BR R BE

&K AEEHR A AAD HEEE B 6THE o Fs A HEERE HNE HEJ
FAMEE Bolx (6R 341, 77 39%) HFE) RAMEES 2elwh (Table 1). 22 o=
HBEEY B ReAA fi%iﬂ'&i FIES 160 oYl BinE 9R Mo 3Rl FA48 %
2shE Bigelsk ok ol AMufel HEIE BEES SR REREEE ¢ T
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29 Fisne BHFELE o9 FEY BHEE 2Hd dQw FFo] s AR BiRE

Fol ZEKCE A AW FHEA 71 Aol ohds wwkd )

Schwenke (1971) = S5 98 o3 & #AGES S 3% (surf and wave action as a tem-
porary factor)e] &3t LA AQ 39 WFel Wx gon JkigHRS Laminaria LS
F4#7 55 fl2 5= glct, Walker and Richardson (1955)-& 44 10m 7} % o]2] g %
of {ksl oF 50%9 dEFe] F&" F g \3 & Atz gz aupel " Fo] k3 st
5% 3253 gle] (Thomas et al., 1961) ol= g FFo| fhtke] wXE &L Aot
of o8 =27 IS ZAH A4S el Yol B ohsl o5 B
T I Efheh —Fels BRE vehid (Table 1). z#v olwle BE
BT Aoz Heol ML 3 ol FalEszE FHa2FY KE
< F ok BERY FdEls HEd 5L BEd shie v
RS Fhil (Lee et al., 1975) oM oS HET Aoz EITH
o Sergassum B 2L REBEFE K &fd=r] 92 Aoz Agdd,

A AEHERY HBRIREES BEREY £/d ki $E3E B2 EED EEE Table
1= vk 43 2 FEMETS $41 HEEY Hol 15 Kg (fresh weight) Ll Eol ¥5EiE
= Undaria pinnatifida, Costaria costata, Sargassum confusum o S. hornerii = A o] E45o]
AZY gfpe] wet 2 A EE gl Ey R s FEES T s 9k
et KRHEEEIR Lislol = Laminaria japonica \v Agarum cribrosum 7:-S ffio] Z-sinime] 4]
Al A sz gledl o]z KEFBFEC KRS LY HEREFES o ] BER Bk
#E A —Fetz o, &5 RS EREY A8 Zz=FC. costata v} L. japonica & %
yik EgEel 2 U. pinnatifida = WHEF W, Sargassum 52 BHHR BEEZA (Kang,
1966) ol Z&F9 EhL Atufc] Eifer BICT TN L BEs 2 ddelz gk
Z AfAEHIRC] AR HigEe Bt BT ThiE HiRe R ol B9 IwuELe &4
Fzte] ERE HolrlE sht WARE AT ZAAA St S WEo R ulTo] EHige
FRRERE Z8 Eelztny (3B, 1983). webd o Hd Ehikk BEEN AFdNE 2Ad9
A2 vetd etz 495 Lo Laminaria F2 Iceland (Munda, 1975) 2 3-8 Jb-kmme
(Kain, 1961; Mathieson, 1982) 9 grzbadle] A (Calvin and Ellis, 1978) k2zEpee] HAIE
BT (Yamada, 1980)7b#] ZEiitife]l AP A em 457mslE #9 dhviolh

Yamada (1980)¢] fkohd A Jb¥sl Hike) WITH Mol LiEst Laminaria F Lt
= C. costatart A. cribrosum %ol (R3] FEL= 2 Qo] AR FAbge] #$ 2t &
Ak 9 JbEE MRS AEEmiSete] 2 2R Swrgassum ol £ HE&e *
EEE= st 5 JhiEEY A% ol#d Sergassum B HEL % Adz stz gle
of sl (Yendo, 1907; Yamada, 1980) Ao o] So] HZo| Fifsdg o|Fx 9o ik
EEE 28 HE HﬁﬁOﬂ Kt A& 2ok 74 Aoz Bedd

LEtel Y A E2FE hDo2d b kY S AH A oen 2 o
A BaEEES FHEde ﬁ%&cﬂ Zd Sargassum BE 5 4 grh. o] FL 3] Ts Ag)
3m o]} ol Agt sty glew] S. confusum, S. hormerii #so] RAF L Hd 2 m o] A
o Aol &7 s BRI Ts A 22 ¥k BTl Betm e KA AR}
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Ungarig pinng ' /fida (Ts B)

Coslorre costota (Ts A)

Laminaria joponica{TsA) L. yjoponico (Ts B) L. joponica (Ts C)

Fig. 1. The seasonal and vertical distribution of 5 large brown algae in the subtidal zone. The
biomass values are numerated with loge.. Sergassum confusum is found in Ts A (the oc-
curng depth is expressed inversely), Undaria pinnatifide appear mainly in Ts B but
Cosatria costata and Laminaria japonica are dominated in all investigated sites.

B9 RFEMEol= P49t (Kohand Sung, 1983). =au} thfglkiE (3~6m)s EiEE
Chondrus ocellatus, Dictyopteris divaricata, Grateloupia filicinaz} ZHslz 9z A2
1-& kol = Laminaria japonica, Costaria costata, Agarum cribrosumo] Ts A, Ts B, Ts C
3 HHAES Fig. 1. 958 A% Sergassum Fol AE = 3t o] FA3F Fo
2 9l wtmd C. ocellatus, G, filicina & D. divaricata = & &7 ol3drt=z Ts Ag &
2 ZEsta 9t L. japomicast A. cribrosume A EolA] wWlFslm ¢l C. costata
A3 dEIte o AH/E AFAh 1089 FEHEELS BEEDY Azl B
= Phyllospadiz japonica wro] -4 stz =4te] o BHEEE A9 2EF 4ok S.
confusum o} S. hornerii = <F 20 em A E] EFdk Felgl: Adelzm vt Ula
pertuse, Codium fragile 50| 71745] WMEstz glow] L. japonica & o8 AzFL: A
FHelA A #BRAZ 9 Fig. . Agef A% 1983F 1I)T 2y 2 FAe

¢oRr B oAl OH E e e
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o) & welstm olvh Sargassum B A-g¥ w4sdtv} Undaria pinnatifida o) §73 B
He ¥ 2 9}_0_1:4 o] 52 A= Ts A, Ts B, Ts Cg] 4m o]} 44 o AR fEd
s mEEe & 5 dvh =g A 2289w Costaria costataZ o] A

AzA o] A Qv o5 U pinnatifide v+ C, costata’= 3F0| = EERELZ 7+
25w Sargassum BE ALRThE tha z SRAAEE dsistx oo Figo 1), ol
349 BEMES o EREY Jdde B BbsA gz e U~6A)
Sargassum Jolvr U, pinnatifida, C. costata S-0] LA w)s} 53] o] 9L FEF
gilAe] o EEEgre sk skl Fig. 1), 28y 689 A% C. costata 8 Ul pinn-
atifidaz} FAA S EMEHE HE 7] AFEYEA wlsto Sargassum confusum o)1}
S. hornerii = REL AL 9o AEHY HEaEL WEFS AR Sergassum B
o o FAH = 9ot ‘

LEAA A B AR MES o2 29 9E T (ke HEAZ I
& F glaw ol=gh EES Blw olF ZE2F KE, £4¥3 2438 HMEE Zeoz
Ak weEkd olH & BALAA oA HEEe AP F&FF U pinnatifida, C
costata, S. confusum & FR0 2 R ERERE n2zA ol

24 U. pinnatifide & 493w} 1082589 A% 386l 2 AWAAS 2oz (HF 120
em, 15 341 AAEL L4 em/daydd) 5He 2 Zel7l 80 ecm B FoEH

A

m
o
T

Temp,(°C}
o

L ! ' 1 ! 1 1 1 —

zoor ——— Undaria pinnotifida
== (oslarig coslata

cewm- Sargassum confusum

[Reheay

Weight (g/ind}

100

Length {Cm)

J F MAMJI JAS ONDJ FMAMJIJ

1982 1983
Fig. 2. The annual cyele of temperature and the monthly average growth in length and weight
of Undariq pinnatifida, Costaria costata and Sargassum confusum in 1982 and 1983.
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—— Undaria pinnatifida
—-— Costaria costata
---- Sargassum confusum

Weight{g/day)

Length{Cm/day)

JFMA MY JASONDUJIFMAEMUIJ
1982 ieg3

Fig. 3. The mean monthly rate of growth during 1982 and 1983, expressed as an
average elongation cm/day and weight increase in g/day.

A AR REH HE I AFEH dEoE S A 42 ¢S &5 gt (Fig.
2). ZE vt 1983d L ol shx 2E WA Her olFy 4] AAALB & EF 6AK
HAE AFLE TF Uvh F 2A L doldy] A "Lﬁ}oﬁ 170" BT 30 cm H =4
Aolo] o]Ex 483 5H6 AA ¢k 70em FEE 7 HGAE ez glot o] EL 7
EES ol F £=A] @a 2 EGAR) AAE AL "é FFF A FAE 23]
=A% £71% 2.9 : Fig. 2).

Costaria costata = Undaria pinnatifida ¢} v)<3 AAokAL =l = /‘é 7,:}'*-0 & 5
o u]s] (1.8 em/day, Fig. 3) & AAAe)x= U pnnat;ﬁda E_x:]— = T B B
T 1982ule] = o] el wlESEE AT wE 1983 A= g}ﬂ}@ =12 mael
r:}- Sargassum confusum & AR (Fig, D= AZA = vof RELd wEELd =4

]ﬂr]/ﬂﬂ—f; YEhd o, & 198214 9] A% 3Hq 37 cm, 5H¢] 70 cm, 7H¢] 100 cm ¢]
A9} Ael% Za 9w 8F el wzA =z o 83dd ALE $29 470 =
£l 3 (4)?77]-215- < 20 em FE qu01 127 £ 5H= 68 Ateld »tE 24% 2T

‘f—} (1.5 em/day, Fig. 3).

ol# gt A kAL Ade AoldlAE A UEhtARE o % 2k AAY A9 BMbE
REolm EL & 5 givt (Fig. 2). 28} o] FAY Azl & ‘ﬁﬁr-‘: £ Rl el A
AZ & Fie Bold. dEEH U pinnatifida 8 delE < 120 em, C.
costata = < 110 cmE T A4F o] E Bolz ¢S] u] el (19821;‘1 38) o€ FAL
U. pinnatifida 7} 200 g/ind. 24 C. costata ¢ 107 g/ind.¢] H3] # 2fFe] st gleh
(Fig. 2). Z 19824 1HF 8HAfole] 2A 27122 U. pinnatifida 7 3.3 g/day 24

o

11’—401—4!
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Costaria costata 9| 2.0 g/day X} 953 2+ Fig. 3). 9T3 Undaria pinnatifida’=
19835 679 7+ ZAele &Rel Mid| il w& A Zs&2 2.1 g/dayd] geizm
el ¥ EF dA4AH Y kot HEEE YL BT 45y Bi &8 2wl
o] iR Sl o8 Balvh Sargassum confusum o] QolA= 7Zole AR FAg =
Ve 2 Ao AAR dASh U pinnatifida 1} C. costata Bohe 4 Z71-8d] 9lo]
A B4 e & 244 (1.5 g/day, Fig. 3).

oz g A ®E Aolo RV FAY Bkl lelA #ET FEHE oS0 4
Z2L 32 v e gude Aolvh 47 AxE 29xd Fig. 2) A= 19823 X
ot 1983 AZdA oz H2A7 ) JPD2Fe A4 L B4 U pinnatifida 8- C.
costate 2] 19821 2 19834F 189 AAE o] £ AAZ o} AA FA Fo] S FAF
= STtz 339 A% 19833 5] AL AP HF Aolh T ghe] 1/23 o] 5}
o WF2x Az o5 ANy G4 1982 3A L ¥)8) 1983d-& 38 EH 6A7
A A= 94 el W F2a 982 & F dth F U. pinnatifide 9+ C. costata =
o] Al7lel gl

2ok [

AUE A8 T AF3A g gk Aozt & 4 Qe olE 19824F
2R A" Tz AFte 1854 45HA4d ko] I A n ojErg A %
ofstrl AAF A= AAE] 2 4A4E 4FH7AA AFs=z Q' AoE B o
A R S confusum 8 A% e AR o] 59 AAo] AdAez %A e}
i etk oA FF9 ¥ ¢4 AT A2 Ei BEE B ohek ol F9
BRERA = 8 A& + 9o s

2# vk U pinnatifida st C. costata 7} o] A ol 4 198319 A-$ 6F7AAE 442 A%
T 5 Ade AL F2F 23T FAE =T g7l HEe® £rh Tokida and Hirose
(1975)ol| {k3t=d U. pinnatifida & GAAE ok 15°Colld 2 Aol 774 29 ddz &
. wEkA AHIKS] 6H9 F&o] 16~18°CRA HA Lolslr] AFg AAElF & A
HE o2 AL AAAE AT F dE ALeE AR 28y 198289 AAE
ol ghelAE olv] 3H6] 2 M7 o] BF HFH g ot 198332 28] AU FF o
E olA7le olf] A=A 4%4E F AMEL EF FAHAZ 2F 23 Lolalr] A
AF A E ®A 44 ARGz € gk wEA gigEEs e 2Ad A A
A ZgA EEY L kHeE o BES ¥959dz Rk

] E

5 HwigEd A4 F49 23874 BT HEFHEHEY WMTHE HEe® 19824 15 #H
19834 7H 7R EEEEES AdYEE, o F #ihd %L T+ ABEEEY B, oS BLER
Fe ARA&AS HEL] Alddstele HGEE S FHEIADT. AR A EEd %L FE FE
WEBET Undaria pinnatifida, Costaria costata, Laminaria japonica, Agarum cribrosum o] ZELREE
KEBELE B Sargassum confusum, S. hornerii 24 o} 58 EE, £wWdl ks o] ke Lol HE
Pz ek =3 BEe 225 HERSS Bk L BREEEEY 3o Kums Emo B
e wRBAELE F RBdc. BREY e ERd 2 BAEE 2oz (308 KEJ 2 S
(085 2ol o513 AT BERY ddAx A—Fch EREMEY Sl sELEBez
= FEE U, pinnatifida, C. costata &) G444 AP L2257 FEE BEES J9dz FEs S

e
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confusum, S. hornerii 7} TS St BEE AL B BEEST =S kel s £= o
A U. pinnatifida 9+ C. costata 7} A3 W42 vetdict, =ute]l U. pinnatifida, C. costata, S.
confusum 9 WEERE &5 2eh. Ul pipnatifida £ 12~6R714 &Fehs 381 120 cms] A e
& 201 g/ind.e] FARA = R4S veblz 557 Adste] 1A~358] 94480 1,4
cm/day 2 3.3 g/day A FHvolty. C. costata % U. pinnatifida 8 EFHE Y 2247 = FE—
vt 389 He A AR A 110 emZ Ul pinnatifida 8 FAF = 78z 2 FAE 106 g/ind.
24 983 dd, o] Eg HNAHALS 15~389 1.8 em/day @ 2.0 g/dayel=h. S. comfusum &
St Bt EWHa gz 7A ANA4FE = (102 em, 63 g/ind) HA4F&L 5H~ERL
1.5 ¢m/day & 1.2 g/day o] t}.

L &Y AR ade o) 108299 1983w e] BAFA = &t Ul pinnatifida 3+ C. costaia
7F 1982w glolA 3H¢ = &4 A% e 198398 ol ¥ F4 e 6Held =3 o) & A
AAAY Folvt FAE Admd M 9538 W o1& 10834 2A¢] AYw FFo] & g
s Fld gt 2,
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