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To know the floristic composition, vertical distribution and community structure of marine benthic
algae inhabiting in the intertidal and subtidal zones of Yongil Bay, east coast of Korea, the study has
performed using the quadrat method along a transect line from July, 1995 to June, 1996. In this area,
a total of 144 species including 2 new red algae to Korea was found: 5 blue-green, 18 green, 20 brown
and 101 red algae. The representative species throughout the year were Ulva pertusa, Gelidium amansii
and Symphyocladia latiuscula. Dominant species were Sargassum thunbergii in spring, U. pertusa in
summer and autumn. In winter, Chondrus ocellatus and Monostroma grevillei occurred dominantly, The
standing crop exhibited mean value as 185.8 g/m* in dry weight. Maximum value was recorded in spring
(267.3 g/m*) and minimum was observed in winter (93.7 g¢/m*). Shannon’s species diversity (H') and
evenness (J') as maximum value were recorded in spring, whereas minimum values were shown in
winter. Vertical distribution, recognized by cluster analysis based on relative coverage of the species,
could be divided into two or three algal groups except spring. In general, green algae (M. grevillei,
Capsosiphon fulvescens, U. pertusa, Enteromorpha compressa) and brown algae (Sargassum fulvellum,
S. thunbergii) were represented in the upper and middle zone and red algae (G. amansii, C. ocellatus,
S. latiuscula, Grateloupia okamurae, Pachymeniopsis elliptica) in the lower zone. The algal community
varied according to season and environmental conditions. Particularly, seasonal variation of vertical
distribution seemed to be affected primarily by water temperature. Also seasonal tidal level and
tolerance of algal species to desiccation appeared to be associated with it in this area.
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Table 1. Seasonal occurrence of marine benthic algal species in Yongil Bay, east coast of Korea (C,
cystocarp; C., male conceptacle; G, female gametangium; P, plurilocular sporangium; P,, pol-
ysporangium; S, spermatangium; T, tetrasporangium; U, unilocular sporangium)

Season

Species ; -
Spring Summer Autumn Winter

Cyanophyta

Lyngbya sp.
Oscillatoria sp. +
Spirulina sp.

+ + + +

Calothrix confervicola
Calothrix pilosa +

Chlorophyta

Ulothrix flacca
Capsosiphon fulvescens
Monostroma grevillei
Monostroma nitidum
Enteromorpha clathrata
Enteromorpha compressa
Enteromorpha intestinalis
Enteromorpha linza
Enteromorpha prolifera
Ulva lactuca
Ulva pertusa +
Urospora penicilliformis +
Chaetomorpha moniligera . +
Cladophora sp. + +
Bryopsis plumosa +
.+_

+ + + + + + + +

+ + + +
+ + + +

+
+
+

Caulerpa okamurae
Codium adhaerens + + Gy
Codium fragile +

+ + + +

Phaeophyta

Hincksia secunda +UP
Papenfussiella kuromo +U

Elachista globosa
Leathesia difformis
Colpomenta bullosa

+ + + +

Colpomenia sinuosa
Petalonia fascia

+ 4+ + 4+ +

730



g3 5o Aggy AA 2F xR £X 2 FHFE

Table 1. (continued)

Species - Season
Spring Summer Autumn Winter

Scytosiphon lomentaria + + +
Sbhacelaria furcigera +
Undaria pinnatifida +
Dictyopteris latiuscula + + + +
Dictyota dichotoma +T +T + +
Dilophus okamurae +
Pachydictyon coriaceum +
Shatoglossum pacificum +
Sargassum fulvellum +Co +
Sargassum ringgoldianum +
Sargassum patens +
Sargassum thunbergii + + +
Sargassum sp. + +
Rhodophyta
Goniotrichum alsidii +
Enrythrotrichia carnea + +
Bangia atropurpurea + +
Porphyra tenera +CS
Porphyra yezoensis + + +
Auduinella codicola + +
Gelidium amansii +C +CST +CT +
.Gelidium divaricatum + + +
Gelidium pacificum +CST +C
Gelidium vagum + +T
Pterocladia capillacea + +CST +CT +
Fosliella zostericola + +C
Alatocladia modesta + + + +
Amphiroa dilatata + +
Amphiroa ephedraea +
Corallina officinalis +
Corallina pilulifera + + +
Pikea californica* +
Pulvinia epiphytica* +
Carpopeltis affinis + +CT
Carpopeltis angusta +
Carpopeltis cornea + +T +T +

*new to Korea
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Table 1. (continued)

. Season
Species - -
Spring Summer Autumn Winter
Carpopeltis crispata +C +T
Carpopeltis okamurae + +T
Carpopeltis prolifera +C
Grateloupia. divaricata +T
Grateloupia filicina + +C +
Grateloupia okamurae + +
Grateloupia prolongata .+
Grateloupia ramosissima + +T +
Grateloupia sparsa +CT
Grateloupia turuturu +T +C
Halymenia acuminata +C +
Pachymeiopsis elliptica + +C +
Pachymeiopsis lanceolata +T
Pachymeiopsis yendoi +
Prionitis patens +T
Glotopeltis tenax + +
Callophyllis adhaerens +T +
Cruoriella japonica +T +T +T +T
Caulacanthus okamurae + +S5 +T
Plocamium telfairiae + + +ST +T
Plocamium telfairiae f. uncinatum +
Hypnea boergesenti +
Hypnea charoides + + +
Hypnea japonica +
Hypnea saidana + + +
Phacelocarpus japonicus +C +C +
Gracilaria verrucosa + +T
Gymmogongrus flabelliformis +C +C +C +
Chondrus ocellatus + + +C +C
Gigartina intermedia + + +C +
Gigartia tenella + +C + +
Rhodymenia intricata +C +CT +
Lomentaria catenata +T + +T +
Lomentaria hakodatensis + +
Lomentaria lubrica +C
Champia japonica ' + , +T +
Champia parvula + +T +T +T
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Table 1. (continued)

Species - Season

Spring Summer Autumn Winter
Antithamnion nipponicum + +
Antihamnion sparsum +
Callithamnion callophyllidicola + + +5 +
Campylaephora crassa +T
Campylaephora hypnaeoides +T
Centroceras clavulatum + +S +
Centroceras distichum + + +
Ceramiopsis japonica + +CT +CST +
Ceramium kondoi + +
Ceramium paniculatum + +
Ceramium tenerrimum + + +C +
Griffithsia japonica + + +CST +8
Herpochondria elegans + +CT
Pleonosporium pusillum +P, +P,
Spyridia elongata +
Acrosorium flabellatum + +T +T +
Acrosorium polynewrum + +S +
Acrosorium uncinatum + + + +
Acrosorium yendoi + +T +ST +
Hypoglossum barbatum + +
Hypoglossum geminatum + + +T
Polyneura japonica +CT +
Dasya sessilis + + +CST
Heterosiphomia japonica + +T
Heterosiphonia pulchra +T +C +CST +
Chondria crassilcaulis + + + +
Chondria dasyphylla +
Herposiphowia parca +
Laurencia cartilaginea +
Laurencia intermedia + +T +CST +
Laurencia intricata + +T +
Laurencia nipponica + + +T +
Laurencia pinnata +
Laurencia undulata + +T + +
Laurencia venusta +T +
Neorhodomela aculeata +CS +T +CST
Polysiphonia japonica +CST +CST +CST +CT
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Table 1. (continued)
. Season
Species ; -
Spring Summer Autumn Winter
Polysiphonia morrowi: +T
Symphyocladia latiuscula + + +T +
Symphyocladia linearis + + +
Symphyociadia marchantioides + + + +C
Symphyocladia pennata + + +

Table 2. Seasonal occurrence of four major algal divisions in Yongil Bay, east coast of Korea

Division Spring Summer Autumn Winter Total
Cyanophyta 1( 1.3%) 1( 13%) 4( 43%) 1( 12%) 5( 35%)
Chlorophyta 7( 91%) 11(141%) 5( 54%) 12(14.8%) 18(125%)
Phaeophyta 12(156%) 7( 90%) 7( 76%) 10(12.3%) 20(139%)
Rhodophyta 57(74.0%) 59(75.6% ) 76(82.6%) 58(71.6% ) 101(70.1%)

Total 77 78 92 81 144
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3 3z A9 HR e 1LY L 28T 79
yhg o 2 e (Table 2).

A 8ot (Lee and Lee, 1981; Lee and Chang, 1989;
Yoon and Boo, 1991) ¥ 2?8}t (Lee and Kim, 1977;
Song, 1986)% vlw3) B W o] ZAIAHL HuF
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sta, Carpopeltis cornea, Cruoriella japonica, Plocamium
telfariae, Gymnogongrus flabelliformis, Chondrus ocella-
tus, Gigarting intermedia, G. tenella, Lomentaria cate-
nata, Champia parvula, Ceramiopsis japonica, Cera-
mium fenerrimum, Griffithsia japonica, Acrosorium fla-
bellatum, A. uncinatum, A. yendoi, Heterosiphonia pul-
chra, Chondria crassicaulis, Laurencia intermedia, L. ni-
pponica, L. undulata, Polysiphonia japonica, Symphyoc-
ladia latiuscula, S. marchantioidesZ % 29% 0] #ZH
At} (Table 1. °1F FZ7/7} 89% 24 AF 238F
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Fig. 3. Seasonal variation of coverage in major algal species (important value>10).
(A, Enteromorpha compressa; B, Ulva pertusa; C, Cladophora sp.; D, Undaria pinnatifida; E, Sa-
rgassum fulvellum; ¥, Sargassum thunbergii; G, Gelidium amansii; H, Pachymeniopsis yendoi;,
I, Chondrus ocellatus; |, Laurencia intricata; K, Neorhodomella aculeata; L, Symphyocladia lativ-
scula; M, Caulerpa okamurae; N, Dictyota dichotoma; O, Carpopeltis crispata; P, Pachymeniop-
sis elliptica; Q, Hypnea chariodes, R, Grateloupia okamurae; S, Capsosiphon fulvescens; T, Mo-
nostroma grevillei: U, Scytosiphon lomentaria; V, Grateloupia filicina)
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Fig. 4. Seasonal variation of standing crop in major algal species (important value>10).
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Table 3. Species diversity (Shannon’s diversity index; H'), evenness (J'), standing crop and number of
species (S) in each season in Yongil Bay, east coast of Korea

Season H Standing crop(g/m?) S
Spring 3.004 0.691 267.3 77
Summer 2.733 0.627 169.6 78
Sutumn 2,577 0.570 2124 92
Winter 2.147 0.489 93.7 81

(H'==XPi InPi, J=H'/H'max=InS)

Cladophora sp. (33.2), Sargassum fulvellum (26.2), En-
teromorpha compressa (199)9] €22 YEigt &
ol 22571 10 013 F& H2AE 2%, E2AE
3%, FXAE 3FoR BF 8%, oF FoE
gol 748 Be 2L U pertusa (36.3)°19, S. thunbe-
rgii (20.5), Pachymeniopsis elliptica (19.8), Carpopeltis
crispata (19.3)8] 22 olojAY. 7I&d F8=7}
10 o3 F& Z2HEL 237, Z2HEL %o
o, FRAEL2 45024 F 6FoUT) ©|F U per-
tusa (528)7} Y=AQY FREZ FASHIL, Hypnea
charoides (15.6), Grateloupia okamurae (14.3), Caulerpa
okamurae (14.3) oIAh. AL FLT7} 10 0449
e 2248 3%, 224E 2%, 32 4302
M F 9Zolqly, o)F FA% Fo] M & FL
A U pertusa (50.2) A.2H, Chondrus ocellatus (29.
2), Capsosiphon fulvescens (22.1), Grateloupia filicina
(185), Neorhodomela confervoides (18.1) €22 e
.

Z0%% 2 F55E B AU & 38 Ve
AR, Agde Mg ¥ gs JEATH (Table 3).
et B2 Qe e A wa) v ¢Ay
o 9131, AL-L Monostroma grevillei, Gelidium aman-
sti, Chondrus ocellatus 53 22L& %5 9 ¢4
e w3ty gdodn £ 4 Atk

Ea
BE VEHFLS 18658gm’2Z AL st=2YT
(Lee and Lee, 1982)% 94~812g/m’, +3 % (Kim,
1983)9) 57.2~92.7 g/m?, Y= (Song, 1984)2] 1480~
1945 g/m’E 0= HuE L go2 Yo g
o2& (Lee and Chang, 1989) 9 276 g/m*E.t}= @2
oz Jeiyot, 3ot 4 (Lee et al, 1975)9)

e ek

737

19.6~356 g/m?o]1}, A A X (Kim et al, 1986) 9] 277~
356 g/m* Bohe 7 ¥ g vgid. £3 59
o Z% (Nam, 1986)2] 160.8 g/m?st &9 (Chung et
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Littler (1979)° 9J3tH, ¢jaidl B3d® AGd+&
29 dopgde WosiA, d&2Y 9 dAYHEL
Fvstg T, olFL of d7AEFAY YA gk Nam
(1986) 3 Lee and Chang (1989)2 ¢utxgoz HE
Fo] 2z g AA &3 Y-S A,
o] AFdAL: B HEHL ZZHE Sargassum
thunbergiiSt S. fulvellum®) 71997} @A3 Yo}, 18}
AE3} J}2 e Ulva pertusa?t Th o) v)& &
& dEF %& 715340 (Fig 4). Horn et al (19
832 FYAEYolte Ztthelq UA|F (ephe-
meral algae)Q U. lobata®l <153 @&F9 43
F718 Rud oAE F4AYFYoIE whA §
AHe we F29 LYo FAH
a3 e of AN Yebd U pertusa®] AZ
A 2379E e 4oz FEE Wi,

71EL2 39 #£4 20~50cm A
9 A Z2 &) Enteromorpha compressa,
N8 2248 Sargassum fulvellum™ S. thunbergii
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7t B $ARR EXSYL, T2HEY Neorhodo-
mela aculeatos= 57 20cm AF AR F& WY
AT 28 (Fig. 3). ¥l 4 50~100 cm
NNe TZAE Gelidium amansii, Chondrus ocella-
tus, Symphyocladia latiuscula, Pachymeniopsis elliptica”}
vy ge Heel ZAAM BEFL 53] P alip-
ticat AF A2 UG 4 100~200cm FZolA
v 52 952 24 Undaria pinnatifida™ 5
Mgt 283 249 fARY 7128 E AF
4 23 FAE 20% FENA Enteromorpha spp.E
RS AR S fulvellum R S, thunbergii® ]3|
EHE F%, 28I G amansi, P. elliptica, C. ocel-
E2NEH U pinnatifided) 3 +HH =
22 F¥o] 7tsRt (Fig 5. 284,
ol $AFEY FHLY TH FER 1 AAE £
sty WEd AR E 9 FHE 54T 94
2 89 (Fig. 6).
gL AFdrxe 23 wtAZE Ula pertuse,
Sargassum fulvellum™} S. thunbergii7} =& $4AEE
B¥3la, FHAME Hypnea charoides$t Carpopeltis
crispata?t, 3H5-NA = Pachymeniopsis elliptica®t Cau-
lerpa okamurae?} 7tZt S AT 4R WL W9
7} U pertusa A5-Hed W F - 35 P ellip-
tica?t BHSEA EEHT (Fig. 3). HF FAIE 30
% FEAA AR, T, FEY 3FHeE FEH
(Fig. 5), ¥ vlgte] 793 Fx4 o] 2 ¢34
Z9 g4 £X d4x 2o B9aad (Fig 6).
7HeE AR, FRAM Uva pertusas] JEEY F
7b7k @A, T8 2
desSt Caulerpa okamurae’t 33ttt (Fig. 3). &£
Neorhodomela aculeata?} 35l A A2 SHFo2
AEddd. AdFez R Ey ) Foz
U ol A (Fig. 6). Kim and Lee (198D€ 932
BE B350 gle AY (sheltered area) A U per-
tusa$}t Enteromorpha compressa’s©) T2 F¥3jctn
B33 v o) o] AFAME U pertusa’t Z3HH

=2

=

latus &

el 379

A4 $ATED, R o 2R Aol A
HAT 2o2d B2 2 el E32 Asje]
$EH0z gAzvy videl dE AYH 52

gk B 5 Uk 3 Lee et al. (1975)= &
ot FARAA U pertusazt 38 =37 74 A

738

Mo A& Hypnea charoi- -

o
of2
et
b
b
et

10-
Sprlng Summer
20-
2 30-
&
ks
Z af
&
501
60—12345671089 132456 7 8109
101
Autumn Winter
201
& sof
> |
s
E aor
D
501
60L

1 32 4568 9107 1234 567 9108

Fig. 5. Dendrograms produced by UPGMA for
cluster analysis of the ten quadrats in
each season.

2, 549 M4 £& FEFE JeElYda dgevt
ZA}o M= Lee and Chang (1989) ¢} A &l gtofl A ¢
Hao}l upiztA 2 ERve g3 b FRE
d&F9 F718 BT )AL ZAAGY #He
A, & F& 2 YA EH FaeA s AoE AL
€t} Quadir et al. (1979)& ZZtdjo] X Ast =
Fucus distichus, Ulva fenestrata, Iridaea cordata®l A
%2 °]%°}°4 & =] %‘:Hi o} ==& ol
A7kl WE
& Algstgint. o] d+
A3} U fenestrata® <BZREE FucusBthe 21,
lidaeaBTHe E0} 5 #=zo

Ulva®) ¢33 %E Iidaea®
o 0% AxAxE A3 %U
u3lty, %3 Beer and Eshel (1983)2 o]
Ula sp7t &F 20%9 FE& 4% A4
e @ & UES AT o Utk ghepA ojd B
AN B o 487 74&9 A FHEA 52 &

o
=

_Tl, &A%

Uﬂ. e
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Fig. 6. Distributional pattern of quadrats in rela-
tion to tidal height and distance from
shore.(A, Enteromorpha; B, Sargassum; C,
Cladophora-Enteromorpha; D, Chondrus;
E, Gelidium-Ulva; F, Pachymeniopsis-Un-
daria; F', Pachymeniopsis-Symphyocladia;
F’, Pachymeniopsis-Sargassum; ¥, Pach-
ymeniopsis-Carpopeltis; G, Ulva; H, Ulva-
Carpopeltis-Hypnea; |, Symphyocladia-
Caulerpa-Gigartina; ), Grateloupia-Pachy-
meniopsis; K, Hypnea; L, Caulerpa-Gigar-
tina; M, Carpopeltis; N, Neorhodomela;
O, Monostroma; P, Scytosiphon; Q,
Ulva-Chondrus; R, Chondrus-Scytosiphon;
S, Grateloupia; T, Symphyocladia; T', Sym-
phyocladia-Chondrus)

EF02 FH3E U pertusad £EF 5L 712
9 UALET #EE A2 YA dig o £9 A
g3 SAAE #A7 dE Aoz 44"y,
AL Ulva pertusa®] AH7} ST AEA Aol
Monostroma grevellei®t Capsosiphon fulvescens7t A &
& $RFLE £9USAL, Neorhodomela aculeata’s
RN ZEA Fx9e g3a (Fig 3). 53],
M. grevilleis A& YA FHoz FH3) F718H
47t & £EHAY. oJAE A HIwHEAA Y
o] Fo] 3~5¥q] ) dHFN G WE F
2HE0E Lee and Chang (1989)8) Hiole e
olrtx oA g AHEL A &, dFe dYo=
RV, 35 Chondrus ocellatus$ Symphyocladia
latiuscula®) 93 Ao} AAHo 2 FAE 20%
FEAM A - 3R] <d2el 7HE A (Fig 5).
FAA G FHEIFES SHAEH A w

£z, $E 2 2U72

g R Fol vtAEA 259 WE T HH o
A EEQY B o 471 Fube L, 4AEFS ¢
A3 sle 279 o8 AYugle 299
#APA o & o, AEole W Y Lo /HE
Agde 249 o2 oA (Fig 6). 443 <
TH B W, 4 FRBANE QAE 5248
(Monostroma grevilli, Capsosiphon fulvescens, Ulva per-
tusa, Enteromorpha compressa) & 232 & (Sargassum
fulvellum, S. thunbergii) ©l, 3HH-Z o= F2AE (Ge-
lidium amansii, Chondrus ocellatus, Symphyocladia la-
tiuscula, Grateloupia okamurae, Pachymeniopsis ellip-
tica) &0 A EEF o] A T3 A
otol) thdk thE ATFAE (Lee et al, 1984; Lee and
Oh, 1986)¢] Z#st 1 AFHE 2] g,

HEfFe AL A% 2 Fxe 5949 99 2
Qe o8 9L =l (Lobban and Harrison, 19
94), Dring (1982)2 F2 +&3 U3o] dzF9 4
%o 4&& 7A= 842 A 8351, Dawes (1981)
€ 713, = #FE, ¥ 24EL 8UE]
HzFe £3, FHH LX) FadA ¥ 7
g1 AA ub ek E=3 Koh and Sung (1983)2
T ezl H2F £X FEL 7K e
TLY 8aE e Hudton, Nam (1986) &
Z3kd) sz Aol GA B F743 7149 84
7ZZ3 Aok Koh et al. (1989) & #z2F9 2R
T &S 7AE 7P F8F 24E g FE
oz}l Azttt deu} o] ZAAH Y| AL <
AFA gl YoM A7 9 2A AR b7
olE o 20| FAF AFagor A, A
H x5 Wst 9 U wWstel #HEE A3
g AxFe AR o7le AAdte Aoz A4
Hr},

i

o oF
=i =

FAL AA Az TR AT EEE FE
7] Y5t ZAE dAdF g B2E Futg ol A line tran-
sectE mEbA BTl o3 1995 7Y HE 1996
d6d7tA AFEE F4, AFAA Q77 5394
At 2 AF 2 v 7I2F Pikea californica, Pulvinia
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epiphytica’s X3 F 14%0] B EFH%deH
(F24E 5%, 5248 18%, 2248 20%, 32
H4E 1018), AZERE 718 AY 2L F (92%8)
o] AAHUY. $HEOE Ula pertusa, Gelidium
amansii, Symphyociadia latiuscula 3%°) ¥|n 3 F&
Heo Hizg AdF 2L, AdE $AFLE B
9 A% Sargassum thunbergii, S 7+&oE U pe-
rtusa, A== Chondrus ocellatus®} Monostroma gre-
villei 2 Ve, 997 AEFL 18658 gmeE &
o 267.3g/m’SE /1 ¥ F& BAX, 7HE 937
gm?o g 7 e g 2y B¢ FUYE ¢
FEEe B AY ¥ &S e, ALl MR
He g BAY $#ARIAME AR ot 3
Zol viAHAN 150 WF TE EH} B £X
Q9 Fof 3 247 FRHAL, A @A &
APE 20~30% FEAA AR S ke AY, F
252 3R £EH FEo| Mt 4AEE
84 &2 o, A, FEZANe dAE 5248
(M. grevilli, Capsosiphon fulvescens, U. pertusa, Entero-
morpha compressa) T ZZAE (Sargassum fulvellum,
S. thunbergii)©l, 3442 T2 E (G. amansii, C.
ocellatus, S. latiuscula, Grateloupia okamurae, Pachyme-
niopsis elliptica) E°] 73t EEH} o] AH9
HEFH L A4S oy 373 294 weh deksiA
wiked, 53 £3EXY A Wale Yoz
£33 22 A Q2 =7 ARY =9 Wi ¢
UrtFe Wty g H2FY Azd g WA
o7ld B e Aoz HzEy,
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