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Abstract @ Natural seaweed beds and habitat environments were investigated using quantitative and qualitative methods from May to December 2015 at
3 sites in Gangneung, Uljin, and Busan along the eastern coast of Korea. In total, 9 green, 23 brown, and 64 red algal taxa were identified. The
biomass of the seaweed at Gangneung was 173.2 to 613.8 wet wt. g/m’ of Dictyota divaricata, 360.8 to 520.4 wet wt. g/m’ of Symphyocladia linearis,
and 25.9 to 470.8 wet wt. g/’ of Undaria pinnatifida. At Uljin, these numbers were 5.5 to 256.2 wet wt. g/m’ of Plocamium telfarirae and 46.8 to 241.5
wet wt. g/m’ of Agarum clathratum. The biomass of Sargassum coreanum and Ecklonia cava were 388.1 to 6,972.4 wet wt. g/m’ and 194.9 to 958.5 wet
wt. g/m?’, respectively, at Busan. S. coreanum and E. cava showed higher biomass compared to other seaweed at Busan. The biomass rate represented an
average of 19.2 percent of the total population, ranging from 0.0 to 55.5 percent in Gangneung. In Uljin, the average was calculated as 63.8 percent,
and this figure was 48.5 percent in Busan. The percentage of barren ground averaged 46.7 percent in Gangneung and 91.1 percent in Uljin. Uljin
showed the highest percentage of barren ground compared to other regions. Sea urchin density appeared to be 6.0 ind./m’ in Gangneung, 7.0 ind./m’ in
Uljin, and 2.0 ind./m’ in Busan, with the lowest sea urchin density being that of Busan. In conclusion, the composition of species, appearance ratio, and
abundance of vegetation found were similar to previous studies, but it is thought that continuous monitoring is needed due to concerns about physical

and chemical pollution caused by global warming, climate change, and coastal development.
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Gangneung

KOREA ®uin

.Busan

Fig. 1. Location of study area on the East coast of Korea.

Table 1. GPS coordinate of study area on the East coast of Korea

Study area GPS coordinate

N 37°51'222°, E 128°52°405"

N 37°51'313", E 128°52'568"

Gangneung Y "

N 37°51'142", E 128°52711

N 37°51'054", E 128°52'550"

N 36°42°191", E 129°28°741"

. N 36°42°195", E 129°28'933"

Uljin . .

N 36°42°004", E 129°287984

N 36°42°006°, E 129°28°788"

N 35°18°725", E 129°15'812"

N 35°18'672", E 129°15'961"

Busan . Y

N 35°18°453", E 129°15°867

N 35°18'508", E 129°15"722"
AHA BRe A B2 du, 2P Fo THF 2
$HF 24, A AT WA 4heol RESFE RS 1)
%, 24520 A% FoR BASYA A ehutel A
WA Aol sk 245E 4AY AR BALS 99
A 05mx05m 2719 WHTE ALgete] AL 5]
o, AlaF W ANS wet 2AEE UL BAT 4
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el A A dolE e shich AAF M 2 24 A
oA et ATl E =Ye ol AR AFAge A
Alste]l B T ol Edste dxR/E AT AFsAoh

ofF APANM RE HzFe YAFS Z4F F, o] F
M sTHe TASE T FATA dE ZdxFe A
Fe A AAFoE vro] AR vES AEsith
qxF T AL B R AFAAE S o853
i, sAE dAxwe AN 55 e g 2559
574 Al (Kang, 1968; Lee and Kang, 1986; 2001) 2 =j¢] &
AT =S Fasd. ¥ e ofn WA" shg
2 Algaebase(http://www.algaebase.org, Guiry and Guiry, 2012)E

-
op

AU A2 wg Fuste] Fsan:.

ATV T 2 ANEFHE F %Toldlon, BRI
W2 52F5 05094%), 227 BF40%), TXF 643
o7 TxFo 3 &l 66.7%= 71 = UTH(Table 2).
7t 22 A9 2 F e A Bx2R 5%, 2XF

Table 2. Number of marine algal species investigated at study sites

Division Gangneung Uljin Busan Total
Chlorophyta 5 4 4 9
Phaeophyta 20 8 6 23
Rhodophyta 50 33 41 64
Total 75 45 51 96

=
T

= 2 71 A (Desmarestia viridis), V|31 o

1= (Dictyopteris divaricata), 1= 8" (Dictyota dichotoma),

272 A2 (Chondrus ocellatus), 2215+ 3D (Corallina

pilulifera), F-2-7V 5% (Grateloupia cornea), 2+ S H}T] 714

(Herpochondria elegans), 8 9 7}A] & (Heterosiphonia pulchra), 7}

& ol (Plocamium  telfairiae),

t] &5 o] (Lomentaria catenata),
IN-§-Y-(Pterocladiella  capillacea), ¥R 2}A-$-5-(Symphyocladia

latiuscula) 52 Zd o] 7§ EATh
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W2V S (dgarum  clathratum) ]| %=
2579 Auto| A (Laurencia okamurae), &7}
= (P. telfairiae), FaYE
£ 2| (Rhodymenia intricata) 5-°©] YIH3IA && 3T

dichotoma),

ﬂ%(Pachyarthmn cretaceum), 5

Bae 71do] ok Az S o7 FAF thE o
3} goldt 542 delon Wel Jgow REaAs 8
©ob AERe Ad] GBS T Aow pHET 25
giol Al RIsHA Ed3 dFEe A2/Fd SUEA
(Sargassum coreanum), &\ EAWK(S. serratifolium), & 3 <1

2= A(A. uncinatum),
E714)2)
(Chondracanthus tenellus), %01 X A (L. okamurae), $-5-7 A
(Gelidium amansii), =3 =2F
Hu&ol(P. telfairiae), T2

5-(S. latiuscula) ‘& 2= L}E]—‘;}:‘:]-

55 2 (dcrosorium polyneurum), 23l

W 522 (Callophyllis japonica), 71 F%H(C. ocellatus),

i”L(Marginisporum crassissimum),

ZA(R. intricata), 7R A5

32 ME
ol AFE F3lo] 7zt A9 Hy YEHFow EAMH
SHFES ¥ 352 a3 29 gy A2 %‘%, a5

v o) 225 (D, divaricata)©] 7 78 He
2 M = yEES By a o]
linearis)”} 360.8 ~5204g m?, Z 1 v WU. pinnatifida))
259~4708 g m?2 A ETFo] ok} o] g ZFE koA
seel gel A A%, BE AR BEhom w4
e ekl 312 B EClP. welfairiae), 2T
(D. viridis), 3 ) ZATKS. horneri), 71V} AMS. nipponicum),
vkt Z-50|(L. catenata), 78 ZY(Codium hubbsii), $-5-7FA}
2(G. amansii) 522 YEFTH(Table 3).

=xloll A= ZF AN
7} 55~2562 g m?, 2%
46.8~2415¢ m*= A ETFo]
=2 ) 9401] T 3z

ﬂ iﬂﬂ°%@

% O|(P. telfairiae)
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Z(R. zntrzcaza) “7r:‘§ %
(Callophyllis adnata), 12V 2(D. dichotoma), %
W(Alatocladia modesta) 2] ZF HEFo] =&

2 B 5 S tH(Table 4).
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Fig. 2. Variations in species number and total macroalgal mean

biomass (g wet wt. m?) at study areas.

BN A Ee AREE WY HEFE BERA 2
QB AWK, coreanum)O-E. 388.1 ~6,972.4 g m>A L, ZHEN(E

4
cava) 194.9~9585¢ m?Z2 UE 3|7l nls] iz e
2 =2 AEHS vellld. FURANKS. serratifolium) =
470.0~831.8 g m*% ¥ AEFS HAA AxFH7F 0
o QRS JehfE o BEAHL. o] 9dm &
ZF9 E7MA}E(C tenellus, 10.6 ~ 580.8 g m?), sfithe] I}
174~3308g m?), B (C
japonica 15.7~299.9 ¢ m?) 9] dEF= AEZF] T

E2 ettt w3 35S0l telfairiae), 57 A
(G amansii) WS T M. crassissimum), 8FA ol (G
sparsa) 5 So] FRFE AUdon o AEZHS e
(Table 5).

L

<+ (Pseudopolyneura japonica, F29
ro

o yo

i A v

3.3 MAX &4

AR H&Y S, B2l 00~555%% Hd 192%
S e £33 Fato] vl AthHew sy ,%OLE}
o e 368~T733%C % Hit 638%S HJon, HAi
B3t 48.5%(14.1 ~ 92.9 %)= YEFLTH(Table 6).

& Aol A 31.7~648 %% HA 46.7 %] ¥
e, S0 87.4~947 %% H 91.1 %2 =
wow ol Aol thE A A wls) 7t
Bt o] vj&2 A AHNA fFALsH i
H&S vEdlon], it As Hat 232%
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Table 3. Dominant marine algal species according to biomass at Gangneung

(

b

O:

St 1

St. 2

St. 3

St. 4

St. 5

Dictyopteris divaricata

Symphyocladia linearis

Plocamium telfairiae
Codium hubbsii
Pachyarthron cretaceum
Desmarestia viridis
Grateloupia sparsa
Lometaria catenata
Carpomitra costata
Acrosorium uncinatum

Symphyocladia linearis

Plocamium telfairiae
Dictyopteris divaricata
Desmarestia viridis
Lometaria catenata
Gelidium amansii
Undaria pinnatifida
Acrosorium uncinatum
Codium hubbsii
Rhodymenia intricata

Dictyopteris divaricata
Symphyocladia linearis

Plocamium telfairiae

Sargassum nipponicum

Heterosiphonia japonica
Sargassum coreanum
Chondria crassicaulis
Chrysymenia wrightii
Undaria pinnatifida

Undaria pinnatifida
Sargassum horneri
Symphyocladia linearis
Dictyopteris divaricata
Sargassum nipponicum
Desmarestia viridis
Dictyota dichotoma
Plocamium telfairiae
Dictyopteris prolifera
Lometaria catenata

Dictyopteris divaricata
Undaria pinnatifida
Symphyocladia linearis
Desmarestia viridis
Plocamium telfairiae
Acrosorium uncinatum
Dictyota dichotoma
Lometaria catenata
Heterosiphonia pulchra
Herpochondria elegans

Table 4. Dominant marine algal species according to biomass at Uljin

g

St. 1

St. 2

St. 3

St. 4

St. 5

O 0 3 &N L B W N =

—_
(=]

Plocamium telfairiae
Agarum clathratum
Gracilaria textorii
Acrosorium polyneurum
Callophyllis crispata
Dictyota dichotoma
Alatocladia modesta
Chondrus ocellatus
Sargassum spp.

Lomentaria hakodatensis

Agarum clathratum
Pachyathron cretaceum
Plocamium telfairiae
Peyssonnelia caulifera

Lomentaria catenata

Agarum clathratum
Plocamium telfairiae
Callophyllis adnata
Rhodymenia intricata
Carpomitra costata
Pachyathron cretaceum
Acrosorium polyneurum
Peyssonnelia caulifera
Phycodrys australasica

Symphyocladia marchantioides

Agarum clathratum
Plocamium telfairiae
Rhodymenia intricata
Callophyllis adnata
Lomentaria catenata
Acrosorium polyneurum
Corallina pilulifera
Grateloupia spp.

Herpochondria elegans

Agarum clathratum
Plocamium telfairiae
Rhodymenia intricata
Pachyathron cretaceum
Acrosorium uncinatum
Carpomitra costata
Dictyota dichotoma

Acrosorium polyneurum

Table 5. Dominant marine algal species according to biomass at Busan

No. St. 1 St. 2 St. 3 St. 4 St. 5

1 Sargassum coreanum Sargassum coreanum Sargassum_ serratifolium Callophyllis adnata Sargassum coreanum
2 Ecklonia cava Chondracanthus tenellus Ecklonia cava Grateloupia sparsa Callophyllis japonica
3 Sargassum serratifolium Gelidium amansii Pseudopolyneura japonica Ecklonia cava Plocamium telfairiae
4 Callophyllis adnata Grateloupia cornea Plocamium telfairiae  Pseudopolyneura japonica — Pseudopolyneura japonica
5 Marginisporum crassissimum Laurencia okamurae Callophyllis adnata Phacelocarpus japonicus Gelidium amansii

6  Plocamium telfairiae Rhodymenia intricata Gelidium amansii Plocamium telfairiae Callophyllis crispata
7 Grateloupia cornea Marginisporum crassissimum Marginisporum crassissimum Rhodymenia intricata Chondracanthus tenellus
8 Chondrus ocellatus Plocamium telfairiae Dichotomaria falcata Grateloupia elliptica Gelidium spp.

9 Peyssonnelia caulifera Grateloupia elliptica Chondracanthus tenellus ~ Marginisporum crassissimum Gracilaria textorii
10 Gelidium amansii Umbraulva japonica Chondrus ocellatus Gelidium amansii Marginisporum crassissimum
Table 6. Biomass ratio of marine algal species constituting the Table 7. Percentage of barren ground on total survey area at

seaweed beds (Unit: %) study sites (Unit: %)

Study site  St. 1 St.2 St.3 St. 4 St 5 Mean Study site St. 1 St.2 St.3 St. 4 St.5 Mean
Gangneung 0.0 6.0 8.7 55.5 25.5 19.2 Gangneung 41.8 31.7 37.7 57.6 64.8 46.7
Uljin 36.8 699 70.1 689 733 63.8 Uljin 90.0 925 874 90.8 947 91.1
Busan 929 457 629 141 272 485 Busan 178 206 174 288 313 232
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8, Fig. 3).

Table 8. Density of sea urchin populations at study sites
(Unit: inds./m?)

Study site St. 1 St.2 St.3 St.4 St.5 Mean
Gangneung 5.5 6.5 7.0 5.8 5.0 6.0
Uljin 6.7 9.8 5.5 5.0 8.0 7.0
Busan 0.0 2.0 32 0.0 4.8 2.0

Fig. 3. Natural condition and habitat characteristics in subtidal
zone. A, B: Gangneung, C: Uljin, D: Busan.
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