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An Analysis of Subtidal Macroalgal Community Structure
Using a Modified Photo Quadrat Method
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Su Ji Kim' and Young Hwan Kim'*

Aquaculture Division, East Sea Regional Fisheries Research Institute, NFRDI,
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The species composition and distributions of subtidal marine algae on the east coast of Korea were studied.
We examined all species found in permanent quadrats at three depths (3 m, 5m and 10 m) at Sacheon
between October 2008 and December 2009. Coverage and frequency data were collected monthly via
underwater photography and analyzed using a modified photo quadrat method. Of the 82 species identified,
10 were chlorophytes, 21 were phacophytes, 50 were rhodophytes, and one was a seagrass. The largest
number of species (59) was found 10 m deep, while the fewest (39) species were present at S m. A total
17 species (two green, five brown, and 10 red algae) occurred at all three depths. The vertical distribution
of the study site was characterized by the melobesioidean algae, Ulva pertusa, Sargassum confusum,
Phyllospadix iwatensis, and Codium arabicum at 3 m deep, melobesioidean algae and U. pertusa at 5 m
deep, and Corallina pilulifera, Prionitis cornea, Chondracanthus tenellus and melobesioidean algae at 10
m deep. Given that coralline algae such as melobesioidean algae and C. pilulifera play important roles
in coastal ecosystems, thorough studies on the spatial and temporal variations of coralline algae and the
dynamics of marine algal communities on the east coast of Korea are now required.
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Table 1. A list of marine algal species observed in permanent quadrats at Sacheon
. Depth (m) . Depth (m)
Species Species
3 5 10 3 5 10
Chlorophyta Corallina officinalis + +
Monostroma nitidum + Corallina pilulifera + +
Ulva pertusa + + + Marginisporum aberrans + +
Umbraulva japonica + Melobesioidean algae + + +
Urospora penicilliformis + Gloiopeltis tenax + +
Cladophora japonica + Carpopeltis prolifera + +
Cladophora opaca + Grateloupia elliptica + +
Cladophora sakaii + Grateloupia lanceolata + +
Bryopsis plumosa + Prionitis cornea + + +
Codium arabicum + + + Tichocarpus crinitus +
Codium fragile + + Chondracanthus intermedius +
Phaeophyta Chondracanthus tenellus + +
Ectocarpus siliculosus + Chondrus ocellatus + + +
Ectocarpus sp. + Chondrus pinnulatus + +
Nemacystus decipiens + + Mazzaella japonica + +
Colpomenia sinuosa + + + Hypnea charoides +
Petalonia fascia + + Hypnea japonica +
Desmarestia viridis + Hypnea saidana +
Undaria pinnatifida + + Ahnfeltiopsis flabelliformis + + +
Chorda filum + Plocamium ovicornis +
Agarum clathratum + + Plocamium telfairiae + +
Ecklonia cava + Champia japonica + +
Laminaria japonica + + Lomentaria catenata + +
Dictyopteris divaricata + + Lomentaria hakodatensis +
Dictyopteris pacifica + + Rhodymenia intricata +
Dictyota coriacea + + Rhodymenia pertusa +
Dictyota dichotoma + + + Ceramium kondoi +
Dictyota divaricata + Herpochondria elegans +
Dictyota okamurae + + + Dasya sessilis + + +
Sargassum confusum + + Heterosiphonia japonica + +
Sargassum horneri + + + Heterosiphonia pulchra + + +
Sargassum nigrifolium + + + Acrosorium polyneurum + + +
Sargassum yezoense + + Acrosorium yendoi + + +
Rhodophyta Delesseria serrulata +
Erythrotrichia carnea + + Phycodrys fimbriata +
Bangia atropurpurea + Chondria crassicaulis + +
Porphyra tenera + + Chondrophycus sp. + +
Gelidium amansii + + Laurencia okamurae +
Gelidium divaricatum + Polysiphonia morrowii + + +
Gelidium pacificum + Symphyocladia latiuscula + +
Pterocladiella capillacea + + + Symphyocladia linearis +
Amphiroa anceps + + Spermatophyta
Amphiroa beauvoisii + Phyllospadix iwatensis + +
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Fig. 1. Monthly variation of the number of species observed
in permanent quadrats at Sacheon.
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of marine algal species observed in permanent quadrats at Sacheon

. Depth (m)
Species Mean
3 5 10

Melobesioidean algae 52.8 78.4 8.8 46.7
Ulva pertusa 14.3 9.1 0.8 8.1
Corallina pilulifera + - 22.2 7.4
Prionitis cornea + 2.6 19.3 7.3
Chondracanthus tenellus - 0.1 10.0 3.4
Acrosorium polyneurum 2.2 1.0 6.3 3.2
Phyllospadix iwatensis 7.0 - 2.7 3.2
Plocamium telfairiae - + 7.8 2.6
Dictyota dichotoma 29 3.4 1.0 24
Sargassum confusum 7.2 - 0.1 2.4
Codium arabicum 6.4 0.3 + 2.2
Chondrus ocellatus + 0.3 4.7 1.7
Polysiphonia morrowii 0.6 0.8 1.8 1.1
Laminaria japonica 0.1 - 3.2 1.1
Lomentaria catenata + - 3.2 1.1
Ampbhiroa beauvoisii - 3.2 - 1.1
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Fig. 3. Monthly variation of the importance value of four
dominant species in permanent quadrats at Sacheon.
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v =3k ]l A48 ] WS (& E% 30x50 cm: Littler
and Littler, 1985; Foster et al.,, 1991; Metaxas et al., 1994; Sapper
and Murray, 2003)Z &3 g A5 E ARSI TUS
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FAARIL P H & o] &5kl AL st G
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3l el 7heH EANE 50% o)AS XA s AR
HAF o2 FIE AT} (Lee and Kim, 1999). 18} 22 A5
Wyl % W2 0EE0 258 FHet s 2F 7He-dl
7 18%9} 30%2] EANEE A s Fo]E 2 (Lee and
Kim, 1999), Faf¢to A= tha AlgHE el IS Hol g+
FTEZ FEY (Lee and Kang, 2002).

Falete Zetol A FAHR EF TS ¥
Aol A HA Kim et al. (2010)S 2] 41 5moll A 59%,
10mol| A 47% 18] 15 mollA] 38F0] &3 slo] 4lo] Zlo]
AFLE U7 7H4%0ar B8k al, Choi et al. (2006)
AAl &7 At ZIUE o s st AGA] 4 3
moll A 24, 6 moll A 21, 9moll A 175 Z18]aL 12 mollA]
12F0] 483t FHo] HoAdFF AE aste FAE
Helvka ¥l v gt

4] o] ZAME B3l AR e Zahdlel A
oA 3 22 A 3mollA 51F, smolA 39 18
I 10mol A 59F o= 4 10mell A EdF57 7 B
T4 smollA 7 A 9 SdTT HaAE FAE
= vas] Beieks F4 3molA Bt 43, 5mellA 22F
283 10mell A 5.0F 02 4 10me] Bt FdE57) 7}
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T ESS T Ak FAle] ZoAEE FxFe] Frhd
o] a3t YA Q] =4l (Choi et al,, 2006; Kim et al., 2010)
oF ] FA4lo] e AHoNA o] 212 BRI HT FdFO]
Q&8 AA YeEhd o] fr= AP Y] Xt AT T
WS FAt s 2 {7 vheke sl AAS A e o
Tow FAHEY FANT R 34 5ol AAA 9
A2F OGNS 27 E 23 AFE (Chung et al,
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Lee et al., 2001). o]} ##&}o] Littler et al. (1979) &
7 A3 PEo] A g

A BEE] FE (38°12'N, 128°34'E)oll A FALE Z3h)
xRl dAEHo R B SHFTEL NI (Laminaria
religiosa), VIS W EAY (Sargassum sagamianum), *|%©|
(Sargassum thunbergii), ¥l 7] 21V (Sargassum siliquastrum),
o7 =7 A (Chondracanthus intermedia = Gigartina intermedia),
F-A 5ol AL (Nam, 1986), AFOlA 600 km 4] W3]
A3 25 E FE (38°20'N, 128°32'E)oll A AL F 3}
qzwye] dEFoer ¥ $HFES U 2x2FE (M9
Undaria pinnatifida, 217 QA& Costaria costata, L% 0] B2}
k7 A o] Bk o] Q1T (Koh, 1983). “15}ol o] <helxl
(37°44'N, 129°00'E)°ll 4] 1981-1982 ol A ZAE Z3}0)
&= (Kim et al., 1983)3 2 (37°17'N, 129°20'E)°ll A]
1985-1986'30l ZAFE T3] (Chung et al, 1991)9] $-HZ A
FAE ol ZARA oL zto]lE Holx Ao R UERET
19801 dtol =3 7] ARSOA W dlxF -3
7he-H| o] mApE, YA o] ARk, A 5 Y s
ol FAlA L= vl A BAPA R FHAY Tt F
A YEbSEARY, 53] BANEF (Sargassum spp.) o2 9
AxFE THOE -2 F7Ecl A8 vehuA &Y
15 23S Wolrh 7] 2AbEC] 3E 5 20
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o] AR M E £2 F8XE Hole TE°|th o}
=179 67l AF (Y, FH, =4, T8,
b k] AA Sl f{e] w3 (Choi
o Ao} & Aol Holx| erhr). wEhA
FA171 5o FallQte] thekgt A5 Z=AkE F3hd =
ol AT AYA ApoldE BTt S8FE A
off JojM FA t2A] S Tu|2 e Alaoe] ofd 4= glt)
ol gk A2 kA XA gk ule} o] 19801 dlel] FEFe|] 25
g S (Koh, 1983)9} ¥-E2] F% (Nam, 1986), 18|31 F&2]
QFIF (Kim et al., 1983)3} 2 (Chung et al,, 1991)9]] °]2+=
5 sl A4 Uy dxFEe] FEHoE -3 A
3 @& o] & Aoz Fukdd)
FAANARETHE o] &3to] Aol TP T =
At ST et -9 FHOlA FAstsx
SR A ZeEAataHe] - s Ao
o]5 At WF (coralline algae)= F3dQke] %
al., 2009) % ol Fa|te] 37 AP T A kA
(Ahn and Kim, 2009)9| X = @A 4 T A&
A BE oA vEhve Ao=2 FRlHa gl
s RE O dERF Ve g 22 |
gdo] A3l A2 AR AE (toughness)’} 2 54 S 2kl
A= Broll 3] xlo] DA A AEF A F7] xold (late
successional form) 2.2 %31 T} (Borowitzka et al., 1978;
Littler and Littler, 1980). 2 d] thfst e)o] nirszo] 43
SAEAY A= A5S T WEkdde] S olg At
SF7F Eolal Ut} (Chung et al., 1998; Kim et al., 2007).
kgl 2 [77T AR EA] o] 58 Hol& Ate AV diE
Y A FaE EE0lAL vitte s A XA ARPEO R o

Lot FTAEY o] A4 HA H = E (Sohn et al., 2002),
3
(=]

K el B RR S5 4447 Svo] w1 v
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TEE oI ¢ Yo 2HY AEF TP B A
48 22 g 240 B d A5 Au ATl 79

o Qi FHUFATELY (FWAS o83 AulAsL Y
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