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Community Structure and Productivity of Phytobenthos
in Juckdo (Eastern Coast of Korea)

1. Benthic Marine Algal Vegetation and its Environment

Koh, Chul-Hwan and Nackil Sung

(Department of Oceanography, Seoul National University, Seoul)

ABSTRACT

Algal vegetation in the subtidal zone between a small rock output and the Juckdo
Island, eastern coast of Korea was investigated at several selected sites. The objectives
of the survey were to describe the poorly known macroalgae community in this area
and correlate the patterns of distribulion as well as the change of zonation with the
cnvironmental conditions. The water movement, light intcnsity and the inclination of
substrate are considered as the emvironmental parameters. The upper and mid subtidal
zones in sheltered area with less steep rocky surface are dominated by large brown
alga Sargassum confusum; in the exposed area are chatacterised by species of Costaria
costata. In the lower subtidal zone, the difference of vegetation between the sheltercd
and the exposed areas iz not recognized. At this depth the light intensity is an impor-

tant ecological factor. Six narrow algal zones occur in the sheltered area, whereas two

broad belts occur in the exposed area. The biomass value is 4 times greater in the

sheltered area than in the cxposed area.
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Fig. 2. A sketch map of study site and Fig. 3. Cross sectional profiles of subtidal
transacts A, B and C. transects A, B and C.
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Tig. 4. Water movement, light intensity and water temperature st different depths.
Vertical temperature profiles show a dircet stratification in Ts A and Ts B.
but a homogeneity in Ts C. The lalter is caused probably by sirong water
movement mixing.
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Transect Name Ts A Ts B Ts C
Exposure sheltered sheltered exposed
Inclination
less steep steep steep
Water Dep
Species Name 123456789|123456789|12345678
1. ¢ 1 3t 1 1 i VU W N W R 1 Ll s 2.0 4 3

Phyllospadix japonica

Sargassum confusum

Corallina pillulifera
Laurencia Intermedia

Pachymeniopsis elliptica
Lomentaria hakodatensis B
Costaria costata

Ulva pertusa

Heterosiphonia japonica
Chondrus ocellatus

Grateloupia filicina

Dictyopteris divaricata

Acrosorium polynenrum

Agarum cribrosum
Laminaria japonica

Halichondria oshoro

Haliclona permollis

Crenomytilus grayanus Lﬂ

Fig. 5. Relative frecquency of dominant species.
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fum polyneumm Ze Txry B3 o] A A o] ARG Ts BE AL o8
Ulva perlusa &} Heterosiphonia japonica 7y A2 # <fAd 5Aidst=z 9=z, 1~2m £
Ad ExAq fEe 531041:}- a2 v} Acrosorium polynenrum &) 7 2.8 4 (5m
»ﬂ BEEENCH A% 74 BEGD 98 Ts Ash shaslxol Ak K WAEE
Joleb sz Frrvh fJ] E% TH FZERA Crenomytilus grayanus 7b 3556l A,
yﬁrﬂ Hualiclona permollis, Halichondria oshoro 7} @ 4~6m A4 TS o F=
9l Aolzt FATh Ts Col4g E4& Aunm 24 ~dmeolA] Coralling pilulifera,
Laurencia intermedia, Pachymeniopsis elliptica, Lomentaria hakodatensis 7} S-Sii4: & o]
Fx 9w, 08 Zofio 5= Heterosiphonia japonica 2 Costaria costate =}z S

4= ol v}, Acrosorium polynerum, Laminaria japonica Zo] g o]/be] Z.& Ao 4 HE
& Ts At} Ts B whabrbx 9l ch,

dhe, BES EERARE] Qe AEo|de] BiES: (fresh weight) &
zAM Esd 99 AHG AL FHT FIL 2olAE s, AFLEES, o A9
A XSt fEe] ojw AdAHE #etedlE vE AE Azsk " (Table 1).

Table 1. Biomass value(fresh weight in g/0.25 m) of 10 significant macroalgae for vegetation
physiognomy (+; species recorded but having a biomass less than 10 g/0. 25 m?)

Transect Name Ts A Ts B Ts C

Exposure sheltered sheltered exposed

Inclination less steep steep steep

Water hepth

. 1| 2 34| 5|6|7|8|9(1|2{3(4|5(6|7|8]|9(1[2|3(4|5|6]7|8
Species Name

Phyllospadix japonica 540
Sargassum confusum 112d
Zhondrus ocellatus 120+ 115+
Grateloupia filicina 110+1 90130y
laurencia intermedia 55
Heterosiphonia japonica 40
Ulva pertusa +Ld+(50+ 10
Agarum cribrosum 3040 50+ 75

Laminaria japonica

Costaria costata

s 29 Ts Ag A% 1m}‘f‘1 ol A Phyllospadix japonica 7} 2% 8% 25 8] Hfeis /EE
2 Hole], 2m=-A9 -9 Sargassum coufusum o) YEA o2 gl ( :
96 %). o33 AdT BEBAE 12 ZE o £37) 5% He2 o Agal H4gs A
qie T At 22 g

Fig. 62 £9 d=x559 HEH 9% A25 T 2 clusier analysis
o[r}. o] dendrogram & M=l WA EZ FELEE 0,354 89 Tre
Ttz SAT (1A FEE 035 484 wRd 9% BRE 2z AZ4R9).
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—_——— Acragarfum  palyncdium

~ e Ayerum ufiBrozum
- Lamiinurig [1p@mcR

Ee— Chrya minia  wreghti? [
._(—--— e pertusa

Hirerasiphenia  japoniea
Symphyacladia  latiusculd
Lomentaria catenala
Migrocladia elegans
tratnesia difforms
Bryopsis plumosa
Codium fragie
Haltichandria oshorn
Bonnemaisonie hamifers
Chondruy acellstus
Grateloupia filicins
Gietyoptrris  divarigata
Freugepotamille occelata
Coralhiny officinglig
Coceaphuora lingsdorii
Siyels clava )
Gelrdiym  ymansii
Gymnogangrus  flabellformis
Lithoghylium  ochamurar
Sargassum  confusum
Preractadia tenws
Sargasrum  mgrifelim
Desmarestia  vindis
Codium  wdhacrens
Chorda  frlum

Haliclana permollis
Halichandriz  japonicy
Phyllospadic  faponics
Corailina  prlulifers
Frgrymeniapsis  rlliplica
Costarid  costala
Laurgngia  intermedia
Crenamytilus  grayanus
Sermibalanus  cariosus
Grateloupra prolongata
Lomentaris  hakedarensis
Polysiphonia  urceolata
Dasva sestilis

Dilaphus  ehamuraf
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Fig. 6. The species are clustered in 8 gro-
ups al 0.3 similarity level, This
analysis is based on the frequency
data for all species within each
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Fig, 7. Dendrogram produced by cluster-
ing all investigated depths with
similar species composition. Tran-
sect A is divided into 7 zones; B

and C are divided into 3 zones,
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WA ghel 1T Yo WBIE 2 LAz A= 98 olF TAel FUde 4
49 %zg—a Azero] ok k. wetd 2 FAAE WEEGA LE $HFY Aol
stal o fipt A4 E B NA Fat 2REO] A% B He 25 A2 25
Fig. 7% <>.;9M-- ol BMES ok 0,52 ME A o] 2FL 2AZ Yk F TsA
= (A1) (A2) (A3) (A4) (A5 AB) (AT, A8 A9 7] #2 1pirelz, Ts B %
%+ (B1, B2) (B3, B4) (B5, B6, B7, B8, B2 34 7fr, Ts Cql glejal= (CL, C2,
€3 C4, CH (C6,CT) 4 (CBS 374 7= pradsh. =3 Ts Ax 7 e Hol
Fx Ts By Ts C& xFo] Bk & & vk zaivh o7 Wik o =5 s
TALF Fig. 6) ¢ 2A8E B 22 2 B4 s #EES o9 924 ot
Sud sl gz (ki AZF £H0) EANTA? DY EAND oA AT
TR ofd AL ? FY Aok oA G EAE AR Aste] oA AAD FEEU
ART 7| 22@ 44 d2FEY (Figs. 52 6), o] €9 A& (Table 1), 7 HEES
Sl 2 F A foldl 47 15 FF (Fig. 7) 2 #WEHe 4 A9 542 /1 ¢% A5 ¢
ZEAYT ol F Jaz K Ao Yol WEEHN, Ky, HK 24 & B
s g 2ok el JFE FE FY5TE 2 AFEg
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(A 1); Phyllospadix japonica 7t & o] Fo ol & Fig. 6ol 419 group Vel Mgt
o] utel| Costaria costata 7} o} TA A= -'E‘_—zﬂ a9l of

(A 2); Sargassum confusum & Fiho 2 3, Fig. 6l M Sargassum confusum 2 1 EL
of ThE e MES L e So Ak

(A 3); Chondrus ocellatus, Grateloupia filicing 5-0] fA:& # wjelz o gkl Gelidiunt
amansii 7+ BEE ol Fx 9eh. el o] F M2 Figo 69 group Wl wol gy
Z 9], A3, A4, A5, AL FYat e Zolx Fubsiet Al

(A4, A5, A6); /e T dl= BEME ¢ o, Dicyopteris divaricata v} 73 &
sl group Mol o) Zask AHYE FER ZF9c). Fig 73w =23 AL A
5, AGE @33 FREE U] 2o AL A5 A6E A3} ] BAY EE
hFEE 7;‘101 Bl Aeg £

(AT, A8, A9); Laminaria japonica, Agarum cribrosum o\ £e] FzZF Acrosorium
polinewrum Zo] HE5el FAolth AAE o] FL group [ B8 HxFa FA A
o] Fir=l = glth

(B1, B2); group & fiso]l &% o el HBE zen o AR Ml
E el Crenomytilus grayanus vl A sk3 glo).

(B3, B4); Heterosiphonia japonica & group Vo Filo FH7F dE &L,
WEiaYEel Haliclona permollis, Halichondria oshoro o 2\&] & 5=z 9}
(B5, B6, BT, BS, B9); Ulva pertusa, Agarum cribrosum, Laminaria japonice 7} 11§

olch. group [ &3z HE] ¥ 1-
. {C1,C2,C3 C4, Ch); group Vo] ol7]e] v o A el
grayanus, Laurencia intermedia, Lomentaria hakod(ztenszs 5% E & givh
(C6,CT, C8); group [o] 7] &Rk C8 4 o] #el W Aol gushvis 4
el o}, o] MRS Laminaric japonica o) 8o Costaria costata 7} wo] reEkybo.

o 2z
o

ol

Eo 2= Crenomytilus

% =

/1>~ RS A ZAES A JERG] e M & Aol E melx gleh ole] WE oFR
, “Yke) £E7O oA Sla REAE 2105¢ lﬂi)e.“”lﬂ_‘li RS, o

ol z
/[u_LJ,]— @Aze] B L Fige kst e}l Shepherd and Womersley (1981)¢] 9
B, T2 L2255 5 £50 3 Rl gz Za&RE T 50 AL X
o EBviz nwebs glvh Fab OM 3} o EEER WelA = o= g IIES ERA =
2 AAFE fE = A2 Aozt deby spgrh. Zev & mike 3¢ A4 AEEAA [
—3gl o] Ts A, Ts B && ls A, Ts CHol M o] HIFE FE2 HAZ 4z 3
Ak (LHMEICEA S o8 AAbekd Ts A, Ts Bol| zbo] B3 Y ks 46%, Ts
A, Ts C‘C 50%, Ts B, Ts C 9] A% 42% olt}). #& A dg 3 EAol=ted 93]
HEMme Molnehi o] (g fidg Alste FY BEES =& LM sie (Fig
8). #lE 5+ /Mgnts 235y Ts Ao A% Sorgassum ¥Ho] 2oz o A4 &
FhstL 9w, Aol mEg® Ts Co dejdE o] Sargassum T3 o] 23 Aol

o2 # e 49 £Fo o3 FA Fold BHEHT ALE Held, wiiM Sar-

=%
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Fig. 8. A comparison of the zonalion profiles at 3 transects. The upper subtidal zone
at iransect A is characterized by Sergassum confusum with phanerogam
Phyllospadix japonica. The transect C laid on 1lhe exposed site differs in
having Costaria costata and broad homogenous zonal structure. Laminaria
japonica and Agarum cribrosum are predominant in the lower subtidal zone
in all transects.
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