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Seasonal Variations in the Macroalgal Flora and Community Structure
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Seasonal variability in the marine seaweed community structure was examined in the intertidal zones at nine study
sites in Hallyeohaesang National Park, on the southern coast of Korea from March to October 2014. A total of 145
seaweeds were indentified, comprising 15 green, 41 brown and 89 red algae. Coarsely branched seaweeds were the
dominant functional group, comprising 58.95% in species number, whereas filamentous, sheet, thick leathery, crus-
tose and jointed calcareous forms comprised 2.63-17.72% each. The seaweed biomass averaged 358.00 g dry wt/
m? and it was maximal at Somaemuldo (847.64 g dry wt/m?) and minimal at Gamam (56.51 g dry wt/m?). Based on
biomass, the dominant and subdominant seaweeds were Ulva australis at Gamam, Sargassum thunbergii at Sangju,
Ulva australis and S.fulvellum at Neukdo, S.horneri at Dala-Bijindo-Somaemuldo, S. thunbergii at Dapo, and Coral-
lina pilulitera at Songdo. Community indices were as follows: dominance index (DI), 0.43-0.71; richness index (R),
8.26-16.50; evenness index (J'), 0.36-0.54; and diversity index (H'), 1.57-2.19. In conclusion, we found that both
biomass and the community structure of seaweeds in Hallyeohaesang National Park were similar to those in other
studies of the Southern Sea along the Korean peninsula, and that Hallyeohaesang National Park is a relatively favor-
able habitat for seaweeds. Future studies should examine the changes in seaweed composition and biomass as they
relate to climate change and environmental pollution.
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Fig. 1. A map of study sites and the location of Hallyeohaesang National Park in Korea.
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517] flsto] A AR E 2 /e £ L 4T T ST
B2 ZazFo) gk 5279 v|(C/P), ARFol thh 257 vl
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% th(Feldmann, 1937; Segawa, 1956; Cheney, 1977).
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2Fo] H &2 A3 TH(MceNaughton, 1967; Lee et al., 1983).
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dria crassicaulis)= % 15%0] %]t}
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ChE, BRI, v, $52)2 R, 5 As o4
ol A9, 15Be FY-AA A Hom A2 2jolg B
tHFig. 2). 157t Aol 5747%2 SAA 975 Koot
(SIMPROF test, P<0.05). & A2} BE FE3l=1] 7|o{ =7}
=2 2 v 49 (Myelophycus simplex), 7§-$-5-(Pterocla-
diella capillacea), 8 S 71X & (Heterosiphonia pulchra)y} <-4
Al(Chondrophycus undulatus)= -1 =] I THSIMPER test).
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Fig. 2. Results of cluster analysis performed on Bray Curtis simi-
larity from standard species presence/absence transformed data.
The dotted lines indicate no significant difference among the study
sites (SIMPROF test). See the abbreviation of islands in Table 1.

Table 1. The number of macroalgal species observed at Hallyeohaesang National Park, South coast of Korea

Taxon oD GA SJ DA BJD SMMD DP SD Total
Chlorophyta 5 5 6 5 1 6 6 6 15
Phaeophyta 16 9 24 1 26 27 17 18 41
Rhodophyta 36 28 55 30 52 47 31 47 89
Total 57 42 85 46 89 80 54 71 145

OD, Odongdo; GA, Gamam; SJ, Sangju; ND, Neukdo; DA, Dala; BJD, Bijindo; SMMD, Somaemuldo; DP, Dapo; SD, Songdo
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Fig. 3. Total species number of seaweed functional form group col-
lected at the nine study sites of Hallyeohaesang National Park. See
the abbreviation of islands in Table 1.
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Fig. 4. Annual mean biomass (g dry wt/m?) in different seasons
at nine study sites of Hallyeohaesang National Park, Korea from
March to October 2014. Bar show standard errors (n=3 replicate)
See the abbreviation of islands in Table 1.
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Table 2. Dominant (> 30%) and subdominant (10-30%) species in terms of average biomass percentage (%) at nine study sties in Hallyeo-
hasang National Park, South coast of Korea

Site Dominant and subdominant species

Corallina pilulifera (28.03), Undaria pinnatifida (15.11), Sargassum thunbergii (12.72), Sargassum fulvellum (12.20),

Odongdo Sargassum horneri (10.31)

Gamam Ulva australis (35.45), Sargassum horneri (25.66), Sargassum thunbergii (24.49)

Sangju Sargassum thunbergii (37.37), Ishige okamurae (18.92), Sargassum fusiforme (11.32)
Neukdo Ulva australis (35.17), Sargassum fulvellum (30.44), Gelidium divaricatum (17.51)

Dala Sargassum horneri (49.30), Sargassum fusiforme (15.56), Chondrus ocellatus (10.66)
Bijindo Sargassum horneri (58.76)

Somaemuldo  Sargassum horneri (51.30), Corallina pilulifera (19.51), Sargassum fusiforme (14.40)

Dapo Sargassum thunbergii (47.08), Sargassum fusiforme (18.57), Corallina pilulifera (12.73)
Songdo Corallina pilulifera (45.50), Sargassum thunbergii (25.11), Symphyocladia latiuscula (11.76)

Table 3. Average biomass (g dry wt/m?) and various community indices of seaweeds at the nine study sites in Hallyeohaesang National Park,
South coast of Korea

Community indices oD GA SJ ND DA BJD SMMD DP SD
Biomass (g/m?) 213.53 56.51 173.55 114.00 23194 64590 84764 28740  651.57
Dominance index (DI) 0.43 0.61 0.56 0.66 0.65 0.69 0.71 0.66 0.71
Richness index (R) 10.44 10.15 16.50 9.50 8.26 13.60 11.72 9.31 10.70
Evenness index (J') 0.54 0.43 0.45 0.44 0.45 0.38 0.36 0.48 0.39
Diversity index (H') 2.19 1.60 1.99 1.68 1.72 1.69 1.57 1.93 1.64
C/P 0.31 0.56 0.25 0.50 0.45 0.42 0.22 0.35 0.33
R/P 2.25 3.1 2.29 3.10 273 2.00 1.74 1.82 2.61
(R+C)P 2.56 3.67 2.54 3.60 3.18 242 1.96 2.18 2.94

C, Chlorophyta; P, Phacophyta; R, Rhodophyta, See the abbreviation of islands in Table 1.
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Table 4. Floristic comparisons of marine seaweeds for several localities in South coast of Korea (Sp, Spring; Su, Summer; Au, Autumn; Wi,

Winter)
Locality Season C P R Total C/P R/P (R+C)/P  Reference
Chongsando Su, Wi 16 34 86 136 0.47 2.53 3.00 Lee et al., 1991
Chujado Su 16 39 124 179 041  3.18 3.59 Leeetal., 1986
Sp, Su, Au, Wi 15 47 100 162 032 213 245  Kimetal.,, 2008
Chungmu Sp, Su, Au, Wi 9 19 41 69 047 216 263  Kim, 1991
Haenam-gun Su 10 15 62 87 067 4.3 480 Ohetal., 2002
ND 10 30 49 89 074 191 2.64  Choi, 2008
Hallyeohaesang : )
Sp, Su, Au, Wi 15 41 89 145 037 217 254  This study
Jindo-gun Su 14 24 78 116 058 325 3.83 Leeetal, 1983
Jinhae Bay Sp, Su, Au, Wi 6 10 29 45 0.60 2.90 3.50  Kwak, 2009
Geomundo Sp, Su, Au 19 47 123 189 040 2.62 3.02 Koh, 1990
Goheung-gun Su 13 19 48 80 0.68 253 3.21 Song et al., 2011
Masan Bay Sp, Su, Au, Wi 5 8 29 42 0.63 3.63 4.25 Kwak, 2009
Samchonpo Sp, Su, Au 8 19 57 84 0.42 3.00 3.42 Kim et al., 1986
Uido Su 5 10 26 41 0.50 2.60 3.10 Kangetal., 1979
ND 21 26 92 139 0.81 354 435  Choietal., 1994
Tongyeong Sp, Su, Au, Wi 10 25 47 82 0.40 1.88 2.28 Park et al., 2011
Wando-gun Su 16 29 101 146 055 348 4.03  Lee and Boo, 1982

C, Chlorophyta; P, Phacophyta; R, Rhodophyta; ND, No Data
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B A ApAl ARE QI 4 A- (AR =, A, 5
T, 2L%) Q] 3AAE (A, sHA|, F+A1) ZAIA Al 83.32-
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1990), 223+ 471 9] FRIEA (Wl Et, Z=, ofehEuid, X1
2] 9] ) 0] BHA| AETFL-21.39-76.22 g dry wi/m? (H+ 50.85
g dry wt/m?)& H 931, oA 47 HA(H =, 7tx%=, EH
I, o) 4414 Hat AETFS 622.61 g wet wi/m>S H I}
(Park et al., 2011). o] 2ol %=, AT &2 AL 3ol AH
W2 2A7F e 2 2AMA ST AEFS 23530
g wet w/m22.Z(Choi et al., 2008), F o]l AL FHe A
S5 9] sj27 AETF o2 sl ol val] A2
2 52 o0& IRIFQch AgATolA ST AEFS 5
FTF 2 AFFOR 7|55 o] A Al vlile o] HAY
ZEH(EETY] 1/5) 0.2 3HAFsHH(Tanigychi, 1998), 3t sljA)
SHTH Y sl 27 AEFS O sl o vl w3kom, 2k
Tz, $-32)0] AB+t BEH(425.63 g wet wi/m?) e A
o] & 1} 319 th(Kim et al., 2008). E35t, 2005 ] Choi (2008)
7F 4=e)5t Stefsid=re -l T BAolA dlaF AETFS
322.60-4,794.00 g wet wt/ m? (B 1,727.21 g wet wt/m?)=
N 5oHE ATHLR Fhlete] B AEFS 2 A At

fl
A o

=

o} of-9- F-AFSFSA T

o s st EAS EAs=t ol Tx2F
OF Zrz2F7-9] HIQl R/PES o]-8-5to] B ghehel F2] oA
<1.0 °oJ3}, Lol A 1.0-4.0, A FL >4.0 oS B o
(Feldmann, 1937), %29} Zkz229] 8|(C/P) 312 atji3)
olofA otdrhsi ool AA 0.4-1.5%919] 3t Hepditkar st
% th(Segawa, 1956). Cheney (1977)= 259 H5x79] g
I Z279] ¥] 3l (R+CYPgkoll whet, 2t WA ghef (< 3),
23 (3-6), EHA(> 6) sl 2d2] 54 Yepdlitkar skl
1 oL A= C/PFE0] 0.22-0.56, R/PEE 1.74-3.11, Cheney
(1977)2] B]-&2l (R+C)/PFFL 1.96-3.672 4 T3 s 2A4H-S
Bk A 539 a2 AtollA C/P 752 0.33-0.55% gF
el 9S, RPEES 1.52-3.27 0 8 5318 3| =AML, (R+C)/PHE
= 1.90-3.822 A Zfjol| Al &3] si=A7HA| thekst FEE
B9 tH(Park et al., 2011). Choi (2008)<] A7}, shef sl b=t
52 2470 A A C/PFE 0.74, RIPFES 1.91, (R+C)/P
W2 2.642 4 C/PEEE AlJgt R/PHT (R+C)/P g2 2+t
of atol 5 B ol=d], ol Atol= At HA 9] f1x|ek 4= %
ANHA7] 52 Afo] fiE o 2 AbR T

Sr el el sk AR B W 7k S E el

=i

ohat 1ok iz ol Al Agoleh. WA, Hake
e 24 L FIAA 85 5 AR g sl
sz F 2ol Yolstew glon, Frkopye] gashi 9)
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(Lee and Kim, 1977; Koh, 1990; Choi, 1992; Choi, 2008; Ahn
etal, 2013). & A A= e dHEed W a2 7 A=
St S5 T Wl Aol e A Aot fAk)
Al Hebd .24 (Choi et al., 2008), oF417H4] =733 %]
S RS SRR AE = FIEE AN % 7| steL o
Ao gL 27 SRyt B B IS vl 5o
2 AZhEic), upeb, S-elubete) el TA o] 3L RpeAY
A9 il otelal AAATETY ol Ak pue
A gl Agtof| A Ashe sl 7ol AAA Ho el Hdvke] et
o] ukatE]ofof & Ao},

AL AL

o he FYF AN I FYFAATUL 2014 Tl
AU TU AARARAP 2| o] 5] A=k
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