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An intertidal marine benthic algal vegetation and vertical distribution at Youngil Bay, the eastern coast
of Korea was investigated to clarify the community structure and vertical distribution by quadrat method
from February 2003 to January 2009. Marine algae identified from the area were 152 species; 25 green,
38 brown and 89 red algae. The dominant species were Ulva spp., Ulva pertusa, Chaetomorpha moniligera,
Undaria pinnatifida, Sargassum horneri, S. miyabei, S. thunbergii, Gelidium amansii, Corallina pilulifera,

Grateloupia elliptica,

G. filicina, Prionitis cornea, Chondrus ocellatus,

Chondracanthus intermedia,

Acrosorium polyneurum, Chondria crassicaulis, Polysiphonia morrowii and Symphyocladia latiuscula at
study sites. The vertical distribution of intertidal marine algae was divided into three distinct zones. They
were characterized by Porphyra spp. and Ulva spp. at the upper, Ulva spp. and Ulva pertusa at the middle,
and Sargassum spp., Gelidium amansii, Grateloupia spp., Chondrus ocellatus and Chondria crassicaulis
at the lower zones, respectively. Functional form group analysis showed that coarsely branched forms
comprised 44.7% of the algal community, whereas thick leathery forms, sheet forms and filamentous forms
comprised 6.6-25.7%. R/P, C/P and (R+C)/P values were 2.34, 0.66 and 3.00, respectively.

Key words: Community, Functional form, Intertidal, Vertical distribution, Youngil Bay

A B
gk A H 9] Fjg B ] ATE 1 A9 el Add
A5 ok A JfATl tigk f-&gk st JrE A|F 3|
Fhe S A ¢ T 23t} (Boo and Lee, 1986). &3l <t
A o] xS AFEAQ 553 5 3L 729
PZ:EW ]3H0ﬂ Aek A FEA ] /A ol o A

& gl SJajA 77} ol ol ek (Boo
and Lee, 1986, Lee and Oh, 1986; Lee and Lee 1988; Chung

et al.,, 1991; Lee et al., 1997; Choi et al., 2006; Sohn et al.,
2007)

AE felufe Falel A0S G W T
zkz= afgtolH, o] s FrA L 7o AF<l ﬁ/ﬂu}
W7t HAEte] g ‘j] A= o]t} (Lee and Oh, 1986).
o) A Ful sGel] ghure] vlwH @ wasof g,
Z3h WA o] §A il x4 7&%4 A= 03 m - 04 mE
Aopd Ztieje] %] fashan 7 Wl slic 434
E3Qt Ak F2E HoFEr) o] S92 XA 9 I3l E
o Ae Row wel 4 dere W 7o) AUs B

*Corresponding author: changgeuni@hanmail.net

664

& FEgo] FAdH
Hlu A & dhgEo] glo
2] o]t} (Lee and Oh, 1986).
A= Kang (1966)°] 3}%
Z3er 8202 Ux

F 120502 F 196%%
A (70%)7F FAA A8k
Elgo st (Klm et al., 1997)

ZF
=4

Kang (1966) &

67%S HdPal
98 Q7o SN iR B
o] A]Z= XAt} (Lee and Oh, 1986; Lee and Lee, 1988; Lee
1997). 1AWk XF??W Fdrts gz 53
brlo] A7} o oA a2
7) wel szl A
013:]? ] M/\}\E]'
O

7 dgke tFd FHe

% 432
%

2o a7

A D Ak o] FA]

et al.,
Ag-Eol g F Al =
EL@?J quéxi = ull

b i B =1



o2
e

Table 1. A list of marine algal species found at study sites during 2003-2008
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Species 2003

2004

2005

2006

2007

2008

Chlorophyta
Ulothrix flacca
Monostroma nitidium
Ulva compressa +
. conglobata
. fasciata +
. Iintestinalis
lactuca
linza
pertusa
. prolifera
Ulva sp.
Urospora penicilliformis
Chaetomorpha aerea
C. moniligera
C. spiralis
Cladophora albida
. japonica
. opaca
. pusilla
. rudolphiana
. Sakaii
Bryopsis plumosa +
Bryopsis sp.
Caulerpa okamurae
Codium fragile +
Phaeophyta
Ectocarpus siliculosus +
Ectocarpus sp.
Chordaria flagelliformis
Papenfusiella kuromo
Ishige okamurae +
1. sinicola
Colpomenia bullosa
C. sinuosa
Hydroclathrus clathratus
Petalonia fascia
Scytosiphon lomentaria
Myelophycus simplex
Desmarestia viridis
Desmarestia sp.
Sporochnus scoparius
Undaria pinnafitida
Laminaria sp.
Ecklonia cava
Dictyopteris divaricata +
D. latiuscula

[ il el i e

+ + o+ + + o+ o+

OO0

D. prolifera

Dictyota dichotoma

D. linearis

Dilophus okamurae
Spatoglossum pacificum

+ o+ o+ + 4+

+ o+ o+ o+

+

+

+ o+ + o+

+ o+ o+ + o+ o+

+ + + + 4+ 4+

+

+ + + o+

+ o+ o+ + o+ o+ 4+
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Table 1. Continued

Species 2003 2004 2005 2006 2007 2008

Hizikia fusiformis + + + + +
Sargassum confusum
. fulvellum + + + +
. hemiphyllum
. horneri + + + +
. macrocarpum
miyabei
. nigrifolium
patens
. piluliferum
. thunbergii + + + + +
. yezoense
Sargassum sp. +
Rhodophyta
Bangia atropurpurea
Porphyra suborbiculata +
P. tenera
P. yezoensis +
Asparagopsis taxiformis
Delisea fimbriata +
Helminthocladia australis
Galaxaura falcata
Gelidium amansii
G. divaricatum
G. pacificum
Pterocladia capillacea
Dumontia simplex
Hildenbrandtia rubra
Lithophyllum okamurae
Amphiroa beauvoisii
A. dilatata
A. ephedraea
Corallina officinalis
C. pilulifera
C. squamata
Jania arborescens
Marginisporum crassissima
Melobesioidean algae
Carpopeltis affinis
C. prolifera
Grateloupia divaricata
. elliptica
. filicina
. imbricata
kurogii
. lanceolata
livida
. okamurae
. prolongata
. Sparsa
. turuturu +
Grateloupia sp.

+ + + +

+
+ o+ o+ o+

+

R RN R R R R R R

+ o+ o+ o+

+ o+ o+ o+ o+
+ o+ + + o+
+ o+ + o+
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+ 4+ + + + o+

+ o+ o+ o+

DOOOOOOOOO




o
s
=)
:?1:2
BN
S
1o
H
Y
-
BN

667

Table 1. Continued
Species 2003 2004 2005 2006 2007 2008

Prionitis angusta

P. cornea + + + +
P. patens

Schizymenia dubyi

Plocamium telfairiae

Hypnea charoides + +

H. japonica +

H. saidana + +

+ o+ 4+ o+ o+
+ o+ 4+ o+

Gracilaria arcuata
G. textorii

+ o+ + o+

G. verrucosa
Gracilaria sp.
Ahnfeltiopsis flabelliformis +
Chondrus crispus

C. ocellatus

C. pinnulatus
Chondracanthus intermedia
C. teedii

C. tenellus

Chrysymenia wrightii
Rhodymenia intricata
Lomentaria catenata

+ o+ 4+ + o+ 4+
+ o+ + + o+ 4+
+

+
+
+

L. hakodatensis

Champia parvula + + +
Campylaephora crassa

Centroceras clavulatum

Ceramium japonica + +

Ceramium kondoi

+ + 4+ o+
+ + 4+ o+ o+
+ o+ 4+ o+

+
+

C. paniculatum

+ o+ + o+

C. tenerrimum
Acrosorium flabellatum
A. polyneurum + +

+ o+ o+ +

A. venulosum

A. yendoi

Polyneura japonica

Heterosiphonia japonica +

H. pulchra

Chondria crassicaulis +

Chondria sp.

Laurencia intermedia + +
L. nipponica

L. okamurae +

+ o+ 4+ o+ o+
+ + o+ + o+ o+
+
+

+
+
+

L. undulata
L. venusta +

Laurencia sp.

Polysiphonia morrowii + + + +
P. yendoi

Polysiphonia sp.
Symphyocladia latiuscula
S. linearis

S. pennata

+ + + + 4+

+ o+ o+ +
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Fig. 1. Map showing the study sites in Youngil Bay, eastern
coast of Korea.

ZHE HAH transectS
PTE ol &ate] W el
So7 A3 AP T 10%

BB R 24 ] T S )
e REEE R ES S R
Axfel T gt oY % BS g 47

FA 7 (Kang, 1968; Lee and Kang, 1986; 2002)
= (Yoshida et al., 1995)2 ZFiLsle] 7|Fo =

ZA}XMI 3ol dlxFe] wxA 54 4 3x
e ARRE 20 Hsd g Adto] glojA H ”«1
A A FxgACt FHEE A5 5o EAS thh FHEH
golglF= AoeR o]&%+E= RP (Feldmann, 1937), C/P
(Segawa, 1956), (R+C)/P (Cheney, 1977)2 o]-&ato] 241519
ol slz2Fe] FefH apolof ok 54 ek 93 7153
F-218 Littler and Littler (1984)2] 6714 7158 E73

ALg3ke] #A ek e.

T~

LR IS

FArE A AL ARl AF A W
25%, A5 38F B 2T 89TOE F 15214
AR FH=HAT (Table 1, Fig. 2). A} A7 %L%‘
% 809350 @kl A7 2EF
wolx Sk, BHEY FRE = AU 44
=y

ol FARA| Aol At EF T AP AZIEE v
SAYPY LR Ao HAAQ] xR EE S2RAEE
i sl (Ulva compressa), ol i} g (U. linza), ?‘Dé%kﬂr‘v’ﬁ (U.
S (Urospora penicilliformis), 452 (Chaetomorpha

32 M rr

pertusa), 3=
moniligera), X3 Q% (Bryopsis plumosa), 3251 11 E7]

160

B Rhodophyta
O Phaeophyta
1204 O Chlorophyta

2003 2004 2005 2006 2007 2008 Total

Number of species
B ©
< ?

Year

Fig. 2. Fluctuation of the number of algal species at study
sites during 2003-2008.
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Table 2. Changes of mean biomass (fresh weight g m™) according to the major species at the study sites during 2003-2008

Species 2003 2004 2005 2006 2007 2008
Chlorophyta
Ulva compressa 43.9 17.7 171 0.2 28.7
U. fasciata 60.6 21.4
U. intestinalis 22.3 24.8 20.7 22.3 1.0
U. linza 47.0 89.7 48.7 58.3 54.7 229
U. pertusa 257.9 222.4 293.6 238.0 2241 187.7
Chaetomorpha moniligera 23.6 26.9 19.6 1.4 1.5
Bryopsis plumosa 11.7 1.8 0.9
Phaeophyta
Colpomenia bullosa 0.6 30.3 10.5 39.9
C. sinuosa 1.8 38.7 37.3 0.6 3.3
Petalonia fascia 16.0 4.3 54 0.7
Scytosiphon lomentaria 2.2 6.3 14.0 9.2 1.1
Undaria pinnafitida 78.4 0.3 65.8 194 87.4 46.9
Dictyota dichotoma 3.7 19.3 14.2 21.0 13.4 33.3
Dilophus okamurae 5.7 26.6 0.8 0.7
Hizikia fusiformis 23 27.9 50.0 395 411
Sargassum fulvellum 120.6 18.4 22.5
S. horneri 469.1 76.9 282.8 51.4 111.4 69.2
S. miyabei 128.5 166.1 771 305.4 111.1
S. nigrofolium 242 102.7 74 51.7 14.4 14.2
S. thunbergii 28.1 128.9 165.0 140.7 64.9 121.2
Rhodophyta
Gelidium amansii 11.5 6.9 104.6 90.0 25.0 116.6
Ampbhiroa beauvoisii 3.7 0.7 10.0 20.9
A. dilatata 0.5 3.9
Corallina pilulifera 1.0 60.3 59.1 29.1 241 335
Carpopeltis affinis 0.1 2.0 5.2 3.0 14.0
Grateloupia elliptica 58.0 27.2 169.2 65.7 56.6 113.2
G. filicina 316 2.2 5.5 19.8 20.7 35
G. lanceolata 1201 34.7 10.4 221 14.7
G. okamurae 5.1 19.9 1.7 3.0
G. prolongata 3.7 7.0 9.8
G. sparsa 6.5 12.7 10.1
G. turuturu 443 0.8 53.0 46.3 34 16.9
Prionitis cornea 57.8 194 47.8 75.3 234 435
Schizymenia dubyi 16.2 6.7 21.8 22.6 10.7
Gracilaria textorii 2.0 2.7 0.7
Ahnfeltiopsis flabelliformis 7.8 2.6 10.8 27.9 16.0 70.0
Chondrus crispus 7.5 3.3 0.4 7.5 2.0
C. ocellatus 349 721 219.8 88.7 53.0 47.7
Chondracanthus intermedia 0.8 0.4 29 24 35.0 10.8
C. tenellus 25 2.6 1.9 23 1.0 2.5
Lomentaria catenata 29 24 3.2 0.7 0.8
L. hakodatensis 32.8 5.9 29.7
Champia parvula 14.8 79.8 63.0 1.1 3.6 0.4
Acrosorium polyneurum 3.1 0.8 0.7 0.5 1.3 5.9
Chondria crassicaulis 75.6 70.8 89.9 189.2 47.9 68.2
Laurencia okamurae 4.4 1.7 4.2 2.0 2.3
Polysiphonia morrowii 3.6 5.4 16.8 33.1 1.5 2.4

Symphyocladia latiuscula 3.3 31.1 74.8 46.4 6.6 29.5
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Table 3. General vertical distribution of marine algae observed
at study sites

Intertidal zone Species

Upper zone  Porphyra spp., Ulva spp.

Middle zone  Ulva pertusa., Ulva spp.

Lower zone Sargassum spp., Gelidium amansii, Grateloupia spp.,

Chondrus ocellatus, Chondria crassicaulis
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Table 4. Composition ratio (%) of macroalgal functional form
group investigated at study sites during 2003-2008

2003 2004 2005 2006 2007 2008 Total

Functional form

Sheet 58 63 59 75 58 50 59
Coarsely branched 57.0 450 55.8 548 51.2 588 53.3
Thick leathery 140 138 141 118 14.0 13.8 125

Filamentous 174 26.3 188 194 221 150 211
Jointed calcareous 4.7 75 35 32 35 38 53
Crustose 12 13 24 32 35 38 20

Table 5. Comparison of marine algae compositions and
floristic ratio between the previous studies at the east coast
and Youngil Bay, Korea

Flora
Total characteristics
Reference Chlot;ophPha(ta:thho;j:ph number of ratio
y y y species _ . . .
R/IP C/P (R+C)/P
Boo and Lee

(1986) 14 28 54 96 1.930.50 243
Lee and Oh

(1986) 20 35 79 134 226057 283
Lee and Lee

(1988) 19 37 108 164 292051 343
Chung et al.

(1991) 8 22 63 93 2.860.36 3.23
Lee et al.

(1997) 14 26 76 116 2.920.54 3.46
Yoo (2003) 10 19 47 76 2.470.53 3.00
This study
(2003-2008) 25 38 89 152 2.340.66 3.00

C, Chlorophyta; P, Phaeophyta; R, Rhodophyta.
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Fig. 3. Flora characteristics ratio at study sites during
2003-2008.
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