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Marine algal flora and community structure were investigated at four sites in Kijang area on the southern east
coast of Korea in August 2006 and August 2009, respectively. A total of 54 seaweeds including 6 green, 10
brown, 38 red were collected and identified. Of 54 seaweeds, 35 species were found throughout the survey
period. Mean biomass in wet weight was from 616.0 g m? to 1,462.4 g m™ in 2006, and 354.8 g m™ to 965.6
g m” in 2009. Maximum biomass was recorded at Mundong site, and minimum was recorded at Seoam (2006)
and Dongbaek (2009) sites. The flora investigated (2006, 2009) could be classified into six functional groups
such as coarsely branched form (58.7%, 58.1%), thick leathery form (10.9%, 11.6%), filamentous form (13.0%,
9.3%), crustose form (6.5%, 9.3%), sheet form (6.5%, 7.0%) and jointed calcareous form (4.3%, 4.7%) during
survey period. The R/P, C/P and (R+C)/P values reflecting flora characteristics were 4.00, 0.75 and 4.75 at
2006, and 5.17, 1.00 and 6.17 at 2009, respectively. Therefore, the number of marine algae species and biomass
in Kijang area were similar when they were comparing with the previous data. 1t suggest that any changes of

seaweed diversity have not been observed in Kijang coastal area before and after the anthropogenic construction
between 2006 and 2009.
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Ath(Lotze and Milewski, 2004; Bates ef al., 2005; 3, 2007). ¢
AR AEH A QI o), B0 HA, dgte] A
W FAE AMAR] dh, g 3 52 xR 7h9 Wt
3= F2 Yooz gt old AEHAELS HT
S % Yot g 79, AFAA IR wEF ofd wje}
o A7) AAHF 2L SRR VEA 272 AL] W &
elo] Hr}(Bates and DeWreede, 2007). 23202 4% A&
A5 L d2F 7S TF thad dlaF TelA gt
7F W ThdA SR F FHoE ADEHV|E Sek(Lotze ef al,
1999). o]2|$t Mah= 1 X9 AE tfoide] wsl U H2F &
A F3 71587 252 HEE kA 9.

Kang(1966)2 =4 a2 #2jd £Xol I3t A7l
At 23 dF 5 Y FHES EUE FL HE, Fagt
G, gl Asicl 2 AR sl sl g $aluel A
TE3IT 713 AHL Bt dde] X3l F2A2 8
o] A7 tivhd 7o 43S Al s 32 ZE Kang(1966)
o] gt el T} gl AA Axs] $Elvel sz
o XA B ) Qo] e T3 A4 EAE 7
Aotk F, 2008).
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Fig. 1. The map showing four sampling sites of marine algal benthic
algae in Kijang area, Korea. Asterisk(%) above the closed circle
indicated a construction site.
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AAS 7 F5%S S8 dYHdmH)T HEFoE e}
ot =3 AL FR2) 9 G T1AE B 2ARFEA O
Fol| MaAsh= FIRR/E Ao ARSI
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T 2= BAA, 1968; o197}, 1986; 2001) L <
B3] Z55(Yoshida et al., 1995y F1E It AR Y &
Pl 2R B24 544 9 A2t sk ABEEE &
29 AT DA Ae] glojA Az |27 ExsA e}
THEE ¢ 59 EAE v T ElslFE 3o o)
{5= R/P(Feldmann, 1937), C/P(Segawa, 1956)$} (R+C)/P(Cheney,
1977)3% o] &8k 43199}, A=A PRIMER computer
packageZ ©]-8310] FHATE 2PJSISItH(Clarke and Gorley, 2006).
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Table 1. List of marine algal species investigated at study sites according
to the survey period (SA: Seoam, DH: Duho, DB: Dongbaek, MD:
Mundong)

. 2006 2009

Species
SA DH DB MD SA DH DB MD

Chlorophyta
Ulothrix flacca + + o+ +
Ulva compressa + + +
Ulva intestinalis + o+ o+ o+ + o+ o+ o+
Ulya linza + + 4+ + o+ o+ o+
Ulva pertusa + o+ + o+ + o+ o+ o+
Codium fragile + + +
Phaeophyta
Ectocarpus sp. + +
Ishige okamurae + + o+ + + o+
Colpomenia sintiosa + + + +
Myelophycus simplex +
Dictyota dichotoma + + +
Dilophus okamurae +
Hizikia fusiformis +
Sargassum nigrifolium + +
Sargassum thunbergii + + + + + 4+ +
Sargassum sp. +
Rbodophyta
Gadlaxaura falcata +
Gelidium amansii + + +  +
Gelidium divaricatum + + + + + o+ 4+
Hildenbrandtia rubra + + + 4+ + + 4+ o+
Lithophyllum okamurae + o+ + + o+ o+
Lithophyllum sp. + + o+
Amphiroa beauvoisii + + +
Corallina pilulifera + o+ 4+ o+ + o+ 4+ o+
Carpopeltis affinis + +
Grateloupia elliptica + + + o+ o+
Grateloupia kurogii +
Grateloupia lanceolata + o+ o+
Grateloupia livida +
Grateloupia turutiru + + o+ 4+
Prionitis cornea + + o+ 4+ + + 4+
Prionitis patens +
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Table 1. Continued

2006

2009

Species SA DH DB MD SA DH DB MD
Plocamium telfairiae + + + +  +
Hypnea charoides + + o+ o+
Hypnea japonica +
Gracilaria textorii + ok
Gracilaria verrucosa + + o+
Ahnfeltiopsis flabelliformis + o+ + o+
Chondrus crispus + o+ + +
Chondrus ocellatus + + 4+ o+ + o+ o+ o+
Chondracanthus intermedia  + + o+ + + o+
Chondracanthus tenellus + o+
Champia parvula +
Lomentaria catenata + + +
Lomentaria hakodatensis ~ + + + +
Camphylaephora crassa +
Ceramiopsis japonica + + +
Acrosorium polyneurum + o+ +
Heterosiphonia japonica + o+ o+ + o+ o+ o+
Chondria crassicaulis + o+ o+ o+ + +
Laurencia okamurae + + + o+
Polysiphonia morrowii + + + + + o+
Symphyocladia latiuscula + o+ +
Melobesioidean algae + + o+ o+ + o+ + +
HeE 7Pt vekshA veldos F35elA 2 ._.51 7P A
Al ZAFE A 2F 24 A a9 % = & 2ol 9

o] fAksHA VEFkTH(Table 2).

200637 2009L49] ZAIN 7 o8 B wEE 2 T 35F
o7 =27 2EL WM Utorix flacca), 323 (Ulva compressa),
AN (U mz‘estmalls} AU, linza), THEIN(U. pertusa),
HZH(Codium fragile), 227 H(Ishige okamurae), Z71'%
(Colpomenia sinuosa), F 1BV (Dictyota dichotoma), X1%0)
(Sargassum thunbergii), T35 57 WA Gelidium amansii),
A7V BEAXNNG  divaricatum), WNX-F-2-2| (Hildenbrandtia
rubra), SE(Lithophyllum okamurae), EFC) A Amphiroa
beauvoisii), 22152V 2 (Corallina pzlul ifera),
elliptica), W EATOVNG turutury), %
FFE0(Plocamium telfairiae), i3‘7'3“/\] T-(Hypnea charoides),
FAE:7 | (Gracilaria verrucosa), T & (Ahnfeltiopsis flabelliformis),
FE2E N Chondrus crispus), AFE(C. ocellatus), B71E7A}
E(Chondracanthus intermedia), Y} 2E-0)(Lomentaria catenata),
HIREAIE(Ceramiopsis japonica), e85 darosorium polymeurum),
QN E (Heterosiphonia japonica), 7893 (Chondria crassicaulis),

HF58N Grateloupia
27719 A (Prionitis cornea),

Beko) M A Laurencia okamurae), 5.5 & &H(Polysiphonia
morrowii), R EPNSE(Symphyocladia latiuscula), T84 35
(Melobesioidean algae)3i3L, o1& HAl EH £ FollA oF 65%
sz slmTT AL 4, Foll 71 AjtelA FdEA 243t
= 208 YETH(Table 1).
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Table 2. The number of marine algal species investigated at study sites according to the survey period (SA: Seoam, DH: Duho, DB: Dongback, MD:

Mundong)
e 2006 2009
Division
SA DH DB MD Total SA DH DB MD Total
Chlorophyta 4 2 4 6 6 4 4 3 6 6
Phaeophyta 4 5 3 4 8 5 2 2 3 6
Rhodophyta 11 18 23 23 32 18 19 22 21 31
Sum 19 25 30 33 46 27 25 27 30 43
S0+
MEZ
60t ol ATE T3l BME 71 7 AAE H HEFS
2,0 200619 AL BEol 14624 g m?E Hol BEFS HYom,
8 FlolA 12704 g m*S, T3 AMAelM= A7 1,1962 g m?%
g 80+ 616.0 g m?0 % VERITHTable 3). 24 FAH=E BEHo] 7Pg
£ xR ME A 92262 g m?), TR} F A
T e AZ0)(495.6 g m?, 679.6 g m?), EEIME FHLY
w0l o 2 . i . 2 : L (539.0 g m)E EHHIT.
& 3 S E; & 8 g § 20093 AT A SRl H BEFS 2006479 F

Fig. 2. A dendrogram produced by clustering location flora using
average linkage at 4 sampling sites at Kijang according to the survey
period (SA: Seoam, DH: Duho, DB: Dongbaek, MD: Mundong, 06:
2006, 09: 2009).

AN 2T Z YR, AR 55% oM T3 o
A 180 FEESITHFig. 2). B5E 75% FaolA 18 A
ojFom, AMotal BT 70-75% ol IF XojX Ao
YEeRsTt.

U3HA FFollA 965.6 g m2O2A 7 & T JEFS
ERAt, T3 oM 615.0 g m?, AellA 5515 ¢ m*E vERILOH
Flol 354.8 g m?E 7FF B2 AEDFE BT 7 AEER
REZo] 7P EA vehd sixfFe MY, 735, E5olM 7Y
A Z2FA AZo)7} 242t 1886 g m?, 3664 g m? L 3962 g
m?¢) AEFS AT FHME TR FFEAAT D]
89.8 g m?2 T 2Rl vl 7 B2 AEFS vERTh
7t Ao 7P B AEFHS H 2E dxF 93 FE
9] =& AEFE AE YEFY 69.4%953%=F A=A E WE

Table 3. Change of mean biomass (fresh weight g m?) of algal species at study sites according to the survey period (SA: Seoam, DH: Duho,

DB: Dongbaek, MD: Mundong)

Species 2006 2009

SA DH DB MD SA DH DB MD
Chlorophyta
Ulothrix flacca 0.2 1.2 1.0
Ulva linza 226.2 0.6 14.6 86.8 2.6
Ulva pertusa 153.0 0.2 100.2 539.0 1674 2.2 88.4 238.0
Codium fragile 222 0.8
Phaeophyta
Ectocarpus sp. 9.8 1.2
Ishige okamurae 0.2 3.4 1.8
Colpomenia sinuosa 0.4 0.2
Dictyota dichotoma 9.8 84 2.4
Hizikia fusiformis 344.2
Sargassum thunbergii 208.0 495.6 679.6 449.6 188.6 366.4 396.2
Rhodophyta
Gelidium amansii 11.8
Gelidium divaricatum 0.8 04 1.2 0.8 22.8
Lithophyllum okamurae 1.6
Amphiroa beauvoisii 1.6 6.6
Corallina pilulifera 201.6 154.4 11.0 79.4 164.8 89.8 32.8
Grateloupia elliptica 30.0 2.8 0.8 12.8
Grateloupia lanceolata 30.0 14
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Table 3. Continued
Species 2006 2009
SA DH DB MD SA DH DB MD
Grateloupia livida 0.6
Prionitis cornea 0.2 5.8
Plocamium telfairiae 2.0 0.3
Hypnea charoides 32,6 46.8
Gracilaria textorii 4.8
Ahnfeltiopsis flabelliformis 72 4.0
Chondrus crispus 1.0
Chondrus ocellatus 4.0 178.4 86.3 5.6 28.4 68.0 46.4
Chondracanthus intermedia 121.8 28.2 0.9 66.9 16.8
Lomentaria catenata 1.4 12.8
Lomentaria hakodatensis 1.6 11.8 18.8 6.2
Camphylaephora crassa 4.8
Ceramiopsis japonica 0.2 0.6
Acrosorium polyneurum 44
Heterosiphonia japonica 3.0 0.8
Chondria crassicaulis 214 42.6 1.8 251.8 24.2 116.8
Laurencia okamurae 0.2
Polysiphonia morrowii 8.4 0.2 9.4 22 31 8.6
Symphyocladia latiuscula 29.8 0.6 16.8
Total 616.0 1,196.2 1,270.4 1,462.4 551.5 615.0 354.8 965.6
ECh £8 olF H2FY W AERE AL AR O g9 2 F S AR weld BA F8IE 49T 9
FH3he A7t tiRolglon, A A7)e] W B 9 S, 24} Al W Y1 ® e T wlEe Aol wlet &)
ke dlafie] & 20l & Aold vehix ga -‘Pr/\}é}ﬂl ol BolARt ALY, thadd, AP vl Bkl
AT LE gRelA 2AF APPER sk dlafas Al Uelda, olF A vlgo] Ao s ok ulgo Hs}

529 Lk, FHAHAS DER AF0], FLRA 40

FEATL, WP, A SO ek

758 o Y MElX|IS

o A77|ztell ZF A M EHE HXFE 1Y 75Fo=
T, 200639 A A7ETIE 58.7%, AMFE 13.0%, U
A¥ 109%, A8 6.5%, 2P 6.5%, AT DE 43%3Ack
200918] Ao AETE 58.1%, THRAE 11.6%, AMYE
9.3%, 2438 9.3%, ANE 7.0%, AT LY 47%2 VeRdth

(Table 4).
7t A 7)58e) PSS Avnd, 4717185 ohe A
o 2@ % 5 79§48 B4 Uehtom, @Es AR

o} E3kth

Azl Ao 54

< YeRe AJEIRIEel RP 362 200632
7% FwolA] 7,67, B50lA 575, TN 3.60, AldelA 2.75
2 oA g th(Table 5). 2009105 F¥o] 11,002 7}
2 Eon, 5 FF, MY 3.60-9.50% S VERITH ¢/
P k2 20069 AT Fhe) 0.75, 2009900= 1.009 #e B4
1zt %’é’lﬂw 0.40-2.00 Ato]2] gt& YR (R+CY/P &
B Ao} sk Bl M £& gk vERda,
*%%*01]*1 7V ghE 718 713 Ao A T gk
R/P 32 400020063y 5.17(20093), C/P 22 0.75(20063)
2} 1.00(2009%3), R+CYP Bt 4.7520065)9% 6.17(20093 )y
Vet (Table 5).

Table 4. Composition ratio {%) of marine algal functional form group investigated at study sites according to the survey period (SA: Seoam,

DH: Duho, DB: Dongbaek, MD: Mundong)

Functional form 2006 2009

SA DH DB MD Total SA DH DB MD Total
Sheet 15.8 4.0 10.0 6.1 6.5 11.1 8.0 11.1 6.7 7.0
Coarsely branched 52.6 52.0 56.7 60.6 58.7 51.9 48.0 48.1 50.0 58.1
Thick leathery 53 12.0 6.7 9.1 10.9 7.4 16.0 14.8 10.0 11.6
Filamentous 10.5 16.0 10.0 15.2 13.0 11.1 8.0 7.4 133 9.3
Jointed calcareous 53 4.0 6.7 3.0 4.3 3.7 8.0 3.7 6.7 4.7
Crustose 10.5 12.0 10.0 6.1 6.5 14.8 12.0 14.8 133 9.3
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Table 5. The comparison of R/P, C/P, (R+C)/P value of marine algal flora at study sites according to the survey period (SA: Seoam, DH: Duho,

DB: Dongbaek, MD: Mundong)

Ratio 2006 2009
SA DH DB MD Total SA DH DB MD Total
R/P 2.75 3.60 7.67 5.75 4.00 3.60 9.50 11.0 7.00 5.17
Cc/p 1.00 0.40 1.33 1.50 0.75 0.80 2.00 1.50 2.00 1.00
(R+C)/P 3.75 4.00 9.00 7.25 4.75 4.40 1.5 125 9.00 6.17
LA S q, TEANEEE £08 ARG AVEE e HlEo] B g

ol A-FoA FRIF 7 AHY A AxFe] EFTE &
A F 5= FA o] N Aol A1 71 el 7, 1971),
FUTHe] F, 1997)8] ATHT= thh At 2o Yeldtt.
s, 855 (27 7, 1999), B84 (Yoo, 2003), AL, 2003),
A=@&, 2007), 24@A, 20081 HIEINE FABIAY i ST}
stk &3, A B3d ol A7 AHES +RTE &4
g A= v s FASH YERLT

2 olhkaighao] el 2%k A2 sh(Russell et al., 2009)
9} AR FAL 2 siHol gt ek AelAY wiglel gt
Tt Zo] o]Fo|x| 1 Qlti(Bates er al, 2005; Bates and
DeWreede, 2007). ©]& AT & a8 e 9 25 sid
AMLL F7F, E 3t o8 T2 Qg At A Ash= H% A
59 F udo] hske Ze® Hustal IthE, 2007).
oIl A7 A} 71 AdelA Al ATA AF FAL A, F
24 T v AT 65%l APk slxFv FBHoE &
sk 2oz yepdth =3 d7A A A9l T &9
2R EFTHIE 200080 52F 13.3%, 22F 10.0%, ¥
ZF 76.7%31L, 2009300 HEF 11.1%, A2F 74%, %
T 81.5%E FAF A R/ vlEo] AR YERsith o]
T AR AZolA FAEE IR D ATEE AT FARE
3% BEC] M2k 2 B Z3th Y A4 7S Q19 F e
E B3R ekethd O A A4 AE v 9
ojujgt Ao 7 Yt}

7174 A 7 A AR B AEFE 200632 FH
616.0~1,462.4 g wet weight m0|3{Th B3 200950l 2+ 7
HHE 354.8-965.6 g wet weight m?0. 2 VERT) o)== 7%
QA SEF T A, 19999 o4 WEHI 954.1~2,420.8 g
wet weight m?¢} H]AJl = EAE] W& golAg, 43t 5,
2008)2] o3B3 PEH 26.1~761.1 g wet weight m>e] B]mA]
& w =A JERsTt olfg AEFE A5H A F3d
ARE 7S B ALH AE 38 BS 2A, v9d 2
< O¥ 277t 85 Ha F AERe] S 71540l A
o}k 2 oS g slzrRs s feie ookt
373 9 ARl Sk QU xRyl gt J7E s
vl #4388 Feige] Qe Ao dadrt

g 5(2007)¢] ol oJshd @Al 2@t sixFe] 7]
FETE N A0ENE, AV, 448, tHEAE, 84
T, P38 o2 JEVH T AP FAdulEo] ok
FATE £(1987) GA] Eivet A, Faligtel AAshs sixRe)

e BTE TP AAENS, AV, 93, oA, S

L jole of

o
3

ol BiEid o Basieit & (2008)% FEIQH €A49H A

-z ATl ANEAR, APE, I4F, OHEd,
AAedd, 238 o7 B udigltt. olg A ARES B
|, 2yt g A iR 73T Hivle o o
T7F F3E 713 AGE TFs] 7ENF, AMFE S 74 vl
#o] THZ Hlgo] vls] Ao ® E& SANE g Veprh
B, AP, A71E718 dslaRe $43Q AEg AV} Hg
TH FL gAY Y= dE2FEA(Orfandis er al,
2001), 71588 TA9NIE BAFE o) AR o] e
AL 7H APAA 2ty sz §AE vt &
ATHE 5, 2007).

FxF AEH BX RS F43H=tl A Feldmann
(1937)& R/P 3+, Segawa(1956)= C/P 32 o]-&3lof ghrjollA
olddl AR FE3159Th. Cheney (1977 (R+C)/P 4h2 At
3lo] gho] 3 olslold 2ol T A A 6 odeld
g sz, 2 F0gteld £% dlRAte] §4E viebdcka st
Sict. o] A A o] FA ] RP 32 4.002006), 5.17(2009
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