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ABSTRACT

The marine algal communities in the intertidal zone were analysed
qualitatively and quantitatively at four sites of Cheju Island; Aewol,
Haengwon, Sagye and Pyosun. Field examination was made with a 50 cm
X 50 cm quadrat, divided into 25 small sections every other week during
the period from March 1987 to February 1988.

The species encountered in the quadrats were 113 taxa consisting of 13
green, 32 brown and 68 red algae. Red algae occupied more than 60 % of
the algal communities in the intertidal zone of Cheju Island although the
algal composition differed with the investigated sites. At Aewol green
algae were more diverse than at any other sites, and Hizikia fusiformis,
Ishige okamurae, Sargassum confusum, Sargassum thunbergii and
Corallina pilulifera appeared dominantly. At Sagye brown algae were more
or less abundant, and Ulva pertusa, Colpomenia sinuosa, H. fusiformis and
C. pilulifera were dominant all the year round. Consequently, U. pertusa, pa
okamurae, H. fusiformis, S. thunbergii and C. pilulifera occurred
dominantly in the intertidal zone of Cheju Island all the year round. U.
pertusa was luxuriant in the northern coast of Cheju Island in summer
and had somewhat higher importance value at Sagye in winter. The
importance value of I. okamurae was more or less high at Pyosun and
Aewol all the year round on the contrary it was very low at Haengwon
and Sagye. The importance value of S. thunbergii was high at Aewol and
Hengwon all the year round. The importance value of H. fusiformis



increased in the beginning of autumn, reached to the maximum level by
degrees in February and dropped by leaps and bounds in April by artificial
harvest.

The vegetation of the northern coast of Cheju Island was remarkably
composed of coarsely branched form group while that of southern coast
had the even composition of every functional form group. At Aewol
coarsely branched form group was dominated all the year round while
sheet form group and filamentous form group were poor in autumn and
winter. At Haengwon coarsley branched form group was dominated, but
join’oéd calcareous form group and crustose form group were poor all the
year round. At Sagye all form group were luxuriant all the year round,
exclusive of crustose form group. At Pyosun filamentous form group,
coarsely branched form group and thick leathery form group were
luxuriant while sheet form group and jointed calcareous form group were
somewhat poor in autumn and winter, respectively.

Sheet form group generally showed 10 - 17 % of composition rate in
the intertidal zone of Cheju Island although its maximum composition rate
was 27 % at Haengwon in winter and its minimum one 4 % at Pyosun in
autumn. The composition rate of filamentous form group was generally 16
- 25 %, but it appeared variable at Aewol such as 28 % in spring and 11
% in autumn.

Coarsely branched form group, the composition rate of which was 21 -
31 %, appeared as a representative functional form group in the marine
algal vegetation of Cheju Island. Thick leathery form group appeared in a



subdominant group as its composition rate was 16 - 28 %. The
composition rate of jointed calcareous form group was somewhat higher
value at Sagye and Pyosun. Crustose form group was much poor in the
intertidal zone of Cheju Island as its composition rate was 11 - 16 % at
Aewol from summer to winter and less than 10 % at other sites all the
year round.

Correspondence analysis (COA) showed Ps and S as an independent
vegetation in spring and autumn, respectively. As and A4 were to be
separated from others in spring and summer by COA. Cluster analysis
showed S independent at the level of 99 % of dissimilarity in spring. The
vegetation of from the middle to lower part of the intertidal zone of
Sagye, Ss, Ss Ss and Ss was separated at the level of 95 % of
dissimilarity in summer. H; and Hz were independent at the level of 95 %
of dissimilarity in winter. The vegetation of the intertidal zone of Aewol
was to be separated from other sites in summer and autumn.

The intertidal zone of Haengwon where the species diversity index was
1164 - 2056 appeared to be the site with the most diverse species while
that of Pyosun where the index was 699 - 1570 to be the site with much
poor marine algal vegetation in Cheju Island. The species diversity indices
in the intertidal zone of Aewol increased gradually in January, reached to
the highest value as 20.20 in April, and decreased to the lowest level in
December. Those at Haengwon showed a characteristic bimodal curve with
low apical points in April and August. Those at Sagye increased in
winter, reached to the maximum level in April, and decreased to the



minimum level in autumn. Pyosun had a higher species diversity index in
April and July, and had a poor species composition during the period from
August to December. Consequently, The species diversity indices in the
coast of Cheju Island was high in April and low in winter.
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Fig. 1. Current charts of the Korean waters in February (left) and August

(right) (Hydrographic Office, 1982).
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Fig. 4. Annual variation of the mean surface water temperature and
salinity in the northern and southern coasts of Cheju Island
(1976 - 1977) (Rho and Chung, 1977).
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XUk BERALE AZME Fsteo] @A BALE ol A FAA
AN o FZE a¥EYdE 299 A} RHRAFeE H A AF
& g edge g9golg An AL AN} RHAMFLE Hoi lon
ol 2o M &HF7t &Y Utk 1 vn MFoE a¥o 4% A
7} BZo2 WAL o|¢¥te 2 m - 3 m LEAE Fo HolA Ao FA
A gute] BRYAE 499 ¢ud 2AEeE Ho T

23. ¥ B

ot Wigel EVFNAM $F2Z 150 m A, WM MgEo=
1 km A A28 ARGt HAMAE BHAGo] Pian €3
g 4988 AX 3&a5233 4282 A2, FF 20 kmAHA S 3
Azt o) W44E vtz §3 2ula Ao 94 F e YAd
o] 1ol & HAHAHA Y& YolFn Ytk AAYL ey A
Yoz JdFHoz A FAE olF FUAYAMN A AU
AzMolstE HAY Pt HALE ORI Utk AFoE 0] 48 4
At E7F ET $uAs 42 UL FFL 4% dMHR RY=
¥ 2F¢d9o|7} glon, a1 ¥uiz ¥e gute] YA Ut A7t AH
# Qoen Fdo] BRAolx M, EF, A4, FHLAL, HFEF T
Aol LEFHE YHY AV A& Aoz A
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%% ZEE AN AFRo2 9 3 km B HgL® AL
= HoEzo YEOR 500 m AE AR FE gAe] AAE A9& A
gEAtolatn B $E #HArteld AAHAT FHE 2Fo] A¥ A
7} aMe P BZe T WHUL, LAFHAE o, 29 FYE]
AAEHL YT A AE B IAH NG FALE o) AAYE E FHA:
FAALE o2 s AZH slol Y FFE FHPoE Y AR
NEe ZAINARTD 1 230 AP A dels FEHE g FAIG ¢
MR DE o231 U A KXY A A0 FL FHLE ZAA LY
2xod e A glen 35t ZAAPES /it



0. B% HE&

1 B EHN WA

AFsd a¥ste AZFY A8 AN BE S48 W7 sk 4
A zARAS 2ol a¥se H=FE € 2 8 APsA AYL A=
L5-109% ¥2¢d 58402 nYY F YA gusd W 3
At A7 dzA8e A7 L $RA AL AT

2. B EEAY O
2.1. BF K
O lctke JLBEMEE EAR EAE (126 22'E, 33 2T'N)S #ER &HR
B (126 45'E, 33 33'N) 231 Z#m PRE (126 19'E, 33 13 ‘N)¢t £HFH
%£%E (126 50'E, 33 17° N ) 4/ 9 AT & (Fig. 6) & A9 3
273 B4 YEY & A AHE HAsSY 23U HFFEHH A=z
Ae st HAHH} 52o] HEE Transect& A HAT (Figs. 5, 6).
1987 3¥WHEH 1988d 2¥ 7AA 1493 ¥ 23 ZX MzAld dAFd
Transect® Wat 1 m AL E 50 cm x 50 cm WY T& EA3a, Wy
7 e 2570 10 cm x 10 cm AWETol E}E HEFY A=
(Coverage)$} M= (Frequency)& &7, 71834 (Saito and Atobe, 1970).

x 3 % (Coverage): 81Z#2 MEFH§ 5842 ra & UL &=
gasgd. &, A= 58 AEWHY 12 - 1/1& €& (5 %), 4T 1/4 -
128 9&9 (375 %), 3& 1/8 - 1/48 €& (188 %), 2&€ 1/16 - 1/8& &
L (47 %2 S 29 ¥ A=Y AL +2 EA AT A7) 5€4 &
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Fig. 6. Vertical profiles of the substratum in each investigated transect

(Zero point shows the mean sea level).
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Heg g Tol o M JEES JASHE BF 3 %, 15 %, 0.75 %,
0.38%, 0.19 %7} |t}

+ ¥ &= (Frequency): %9 &W¥ T &¥3I}E ETE WTITUY
3 A2TYT F (BNHE Urol o HELE JUAAUG. AEST
Sargassum thunbergii (N%°))7t @708 ¥ T F 18719 24P F &
FaHohd 1 WEE 18/25 x 100 = 727t ok & ZANH Y 2HlE =
Fo] ZAEE Fudte L Hrde AL F FH{UY. FAW =9:
B AL JIFLE RAGAT

22. B o4

AANAH 239 2MYT (10 cm x 10 cm)E €¥F9] =9 Y=g E
vige2 ogi o] tEYPF (50 cm x 50 cm)d EYFE U=
(Relative coverage: RC), A% (Relative frequency: RF) % F &%
(Importance value: IV)& A&t

ZAF = (RCi) = (Ci / Sc) x 100
ZdR % (RFi) = (Fi / Sf) x 100
% 8 g (IVi) = (RCi + RFi) / 2
o71A, Ci =i %9 A% ¥4
Fi=i%9 4% 4
Sc = WY T dsE ZE Fo VE ¥4
Sf = Y7ol U RE T UE #A

TATZY AF Ay FNL st PP TEE Aldd ¥



AN e YN EE ZAA Yol 200 HFF2HEH 10 m FFLeE H
FE& T8 Ug, o8 A ¥€EE BFFSE 10 m FFY FAEE ¥
. 8 AFE H2Fe FITZE ARY LR HYE7 Az Fa% 7]
2ARE ¥4 2 AN9¥=E FIFgE 78 oF wd¥Y (Correspondence
Analysis: COA)# A EA] (Cluster Analysis)& 4¥3t, 4d2 n|ust
t}. o714 A} ¥ Computer program & ZZt COABAS$ CLUSTER.BAS
o]t} (Ludwig and Reynolds, 1988).

FOgA AFE 4 ZAFAEAA ZAE FLY ARE Z3Y A
A4 44¥z HIHFEL T8 9§, ol& wyeE FUYAY AT (Species
diversity index)7te-dl AelH  #Xe] ¥ EFsHZ L3R Hill's
diversity number 1 (N1: Hill, 1973)& Aitsted €8 R A gdz ¥ 33
t}. o§7]4 A8¥ Computer program< SPDIV-ERS.BAS°|% (Ludwig and
Reynolds, 1988).
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1. FHER HRE

zZt AR A WYFA ZAIHF WY HEZFE Table 13 23,
o] E (Division)¥2 F¥3¥ Table 28 Z.

WA 2YUESTE ALHEE WHY Y, AFTY BFd AAs: EA
3 FEAN 2z 2F U 76F] s, FRo AxHE PR 563 3%
%¥] T5Fo wisted HzAHo) TFYE & & UNR (Fig. 7).

¥8 E (Division)¥Z Zt &4 &dste A4 F4& 49 2y &
AelA %Z# (Chlorophyta)?} 3 - 4¥°] &¥F 7%22 /M¥RL AA=
ZAsE 2ME Ho|thyt 12€ 1F€ 7Pz oA Aeda o, &=
% (Phaeophyta)= 5%l 18%22 AHUAE Jetldrt AXE #Faste 9
do) 8202 HAE U ¥ 9A F/Hsn U3, $=F (Rhodophyta)=
490 26Fo2 HAXNE o2 F, A2 Fasitr} 8dd 23F 22 A
Be 2o 2¥L ¥ 4 UNL, 1199 8F o HAAE U F 2¥F
F71 F7Mste A4E ¥ 4 A .

FEAMNE EARE 28 %z#7 8¥4 6322 7MY &8 U T
& UYeha g1, 1089 2322 HAAE °|F ¥, oA FvEe FAE
BolI glom, BEFE 48 12F0= HUYAE olE ¥ AXNE H&sd,
790 702 M AL EYFE $8 Ve ¥ oA Frde 44 v
& BRY & YA FXFE 499 29F o2 HAXE Uea glen, 1
dol 14% ¢ 71H o2 tA &¥F 57 AR A5 AFE € F A%
=3 HBAME FEH A Z, 84 6328 =2H7 MY &8 ¥
& Hol3 3, 10989 1202 7HF ¥ F¥F 4§ o, Z2RE B
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TABLE 2. The number of marine algal species
observed in quadrats at four

investigated sites in Cheju Island

S i t e s

Division TOTAL
Aewol Haengwon Sagye Pyosun

Chlorophyta 11 9 7 5 13
Phaeophyta 23 18 24 29 32
Rhodophyta 48 49 25 41 68

Total 82 76 56 75 113
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Fig. 7. Seasonal variation of green, brown and red algal composition at

investigated sites in Cheju Island (SP: spring, SU: summer, AU:

autumn, WI: winter).




A3} v 2 490 17322 HAAE o FATH} 10¥ 63 &L H
A2 39 B Friste WAL Boln I, FEFE 499 M 2&
15%0] AT/t AR Faste] 780 739 2¥E NHeR A F
Jbste A E Rola AT

=Z2F7F 7% NG 44 Jebd REAE 544 3F2E HAAE
¥gla, SHEE 197HA B2 R Yol wAHA ggten, 294 13Sd
g JHoE A 2¥ ¥e B F Jdon, FZRFE dEAYH & 349
BEoT HUXE Jed ¥ 1094 6322 HAXE YU 2F A
Az F/8E AL BAoH, FXFE 58 2¥F 4+ BHFTE HAn=E ¥
F Az gasitsl 190 738 N1F 22 oA FHEA

ol43 o] Bz &Y At N4aH HZANAN =%2F A+ &
A3} HEL 5490, HEF YRE 844 Hnxg Ushla Ui, HEAE
JeiE A7lE EAS HEL AgHow YEY xFE J2EoH
(Fig. 8). ZZXHFE EASY HHEL B, pBEs RFL 49 H1 ¥ e
& BYx, EAG FHEL ¥, YBY £H¥L 1099 HAAE sz 3
o @3 £xFE 490 BEAS FE YBAAN M & €¥€&E HEN
2, A7&< JeEhE ArZle FRY xFe 14, EAL 114, ¥B8E 7¥°
ATt (Figs. 9, 10).

¥, A we HZAPL Y42 R »A EAY B, 4 - 5¥
ol 50 - 47202 Be §7} ¥USHAL 2 F AR FadTst g¥el BA
3Zoz Wolz oy, 9¥RE Ha FAdd, 11 - 194 21 - 2F2%
HAA 2P &L Holtrl, 24l 25FHE A Aot FEFEE Holxn
et HFEAAE 38T 49 42 - 5F 22 ¥ Lo MAEL HAR #HAS
st 19 - 290lE 26 - 2739 HA LS A ©A Fohste RS
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Fig. 8. Monthly variation of green algae at the investigated sites during

the period from March 1987 to February 1988.
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B 4 ey, YEdME 493 594 35 - 31FL HU2 Y F AS
stz 99 - 10¥9E 18 - 163 € 71HLE OA FFdte € B
At ¥¥ RFAAME 387 58] 46 - 4F22 7MY & 2¥WEE U
U, 9983} 1098 22 - 21F A €¥WEE Holx A (Figs. 11, 12,
13).

ol £F F RE ZA AAdA #FH ¥HF (Common species)S =
Z2F 4% 2329 (Ulva conglobata Kjellman), T+HZ3# (Ulva pertusa
Kjellman), ®3Z (Codium adhaerens <Cabrera> C. Agardh), 3%
(Codium fragile <Suringar> Hariot)®} ZZ% 10%, ® (Ishige okamurae
Yendo), W3 (Ishige sinicola <Setchell et Gardner> Chihara), ¥I1F&
(Petrospongium rugosum <Okamura> Setchell et Gardner), E#71%
(Colpomenia sinuosa <Roth> Derbes et Solier), BI1+%8 (Myelophycus
simplex <Harvey> Papenfuss), V1% (Undaria pinnatifida <Harvey>
Suringar), ¥ (Hizikia fusiformis <Harvey> Okamura), %<& oj=apit
(Sargassum confusum C. Agardh), B¥7|2X ¢t (Sargassum siliquastum
<Turner> C. Agardh), X 3°] (Sargassum thunbergii <Roth> Kuntze)°]™,
TzFE 13Fo2 WEZH (Porphyra ishigecola Miura), $X7HALE
(Gelidium amansii <Lamouroux> Lamouroux), N71$-X7tAte] (Gelidium
divaricatum Martens), £& % (Lithophyllum okamurae f. japonicum Foslie),
2 vl AL (Amphiroa beauvoisii Lamouroux), SIM =AY (Amphiroa
ephedraea <Lamarck> Decasine), #&T7&AZ% (Corallina pilulifera
Postels et Ruprecht), ¥ oluttiAt3 % (Yamadaea melobesioides Segawa),
B4 (Gymnogongrus frabelliformis Harvey), A5% (Chondrus ocellatus
Holmes), E7}8l (Gigartina tenella Harvey), o] 4 (Laurencia
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Fig. 9. Monthly variation of brown algae at the investigated sites during
the period from March 1987 to February 1988.
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period from March 1987 to February 1988

10

20-4
Fig. 10. Monthly variation of red algae at the




okamurae Yamada)s 3 27%F°] B¥H U

HY T EYY HAZHFFT 4 A ALEE #¥E SAXHY Fe=e
g& e (Enteromopha compressa <L> Greville) o]z xjul
(Sargassum partens C. Agrardh), I¥§%3A (Hildenbrandtia rubra
(Sommerfelt> Meneghini), Z ¥R W7] (Fosliella zostericola <Foslie>
Segawa), ZA¥+ 7 ©l7] (Heteroderma sargasii <Foslie> Foslie), #3474t
3% (Alatocladia modesta <Yendo> Johansen), ¥&v|& (Herposiphonia
subdisticha Okamura)s 7S EA A A, ¥E-29 (Callophyllis japonica
Okamara), ¥#F&°] (Plocamium telfairiae <Harvey> Harvey), JAF%
(Chondrus ocellatus Holmes), T&¥ 20| (Chrysymenia wrightii {Harvey>
Yamada), ¥YI9%9A} (Martensia denticulata Harvey), 71EAPIE
(Herposiphonia parca Setchell), 21¥ X4 (Laurencia pinnata Yamada)®s 7
Ze FHEAA BEINULY, WBAME HAHAH (Enteromorpha clathrata
<Roth> Greville), &% 3% (Padina japonica Yamada) 2%°] Yt 3l
i, ZFEANAME o8 T LAHA Fu

@8, A2 (Codium fragile <Suringar> Hariot), A XA (Sargassum
hemiphyllum < Turner> C. Agardh), M%¥ (Aaanthopeltis japonica Okamura),
Jo|of 7143 L (Jania adhaerens Lamouroux), F&7t%4d (Carpopeltis
crispata Okamura), "}tl&&0| (Lomentaria catenata Harvey), FAleE
(Champia parvula <C. Agardh> Harvey)59 73& AFE HFd HA3=
EAS FRAAN |IFHUL, 2EvFY (Hydroclathratus clathratus <C.
Agardh> Howe), 89} (Scytosiphon lomentaria <Lyngbye> Link), W<l
W (Amphiroa dilatata Lamouroux), 171 A"d (Amphiroa pusilla Yendo)s 4
FL R0 A3 PBRY KEFAAT FFHE= 5AF (Characteristic



species)°] A o}
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Fig. 11. Monthly variation of green, brown and red algal composition at
the investigated sites in Cheju Island from March to June 1987.

_36_




JULY AUGUST
RHODOPHYTA " RHODOPHYTA
3 =
PHAEOPHYTA 361 PHAEOPHYTA
» 251
w CHLOROPHYTA G ol CHLOROPHYTA
o 2
29 & 264
e [V
o] 6
% 15 / é % 201
b3 =
2 154
Z 10 2 l
104
D‘ﬁ
AEWOL HAENGWON SAGYE PYOSUN
SITES SITES
SEPTEMBER OCTOBER
AHODOPHYTA RHODOPHYTA
304 301
PHAEOPHYTA PHAEOPHYTA
e CHLOROPHYTA g = CHLOROPHYTA
O Q
5| i
7] & 0]
o] o]
AL T 16
@ )
% =
< 104 ! % 104
5 s
o ol
AEWOL HAENGWON SAGYE  PYOSUN AEWOL HAENGWON SAGYE  PYOSUN
SITES SITES

Fig. 12. Monthly variation of green, brown and red algal composition at
the investigatd sites in Cheju Island from July to September 1987.
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Fig. 13. Monthly variation of green, brown and red algal composition at

the investigatd sites in Cheju Island from November 1987 to February

1988.
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2. WETH FEHHEE
21 E A

ERe zdole 3] (Ishige okamurae Yendo), “H598 (Myelophycus
simplex <Harvey> Papenfuss), ¥ (Hizikia fusiformis <Harvey> Okamura),
otgo| R At (Sargassum confusum C. Agardh), BAEA (Sargessum
hemiphyllum <Turner> C. Agardh), A% °] (Sargassum thunbergii <Roth>
Kuntze) § ZZF¢9 F&T7EA3D (Corallina pilulifera Postels et
Ruprecht), °}7|E7}A}8] (Gigartina intermedia Suringar)s ¥Z%F 121
T Qﬂ}?—ﬂ (Ulva pertusa Kjellman)7} €% €®3ti, W™l (Ishige sinicola
<Setchell et Gardner> Chihara)$} ¥ 34 (Gymnogongrus flabelliformis
Harvey)e #A&ol Uehd o7 Z3d A% o 4z dFss v
$]3& (Petrospongium rugosum <Okamura> Setchell et Gardner)® £
712 (Colpomenia sinuosa <Roth> Derbes et Solier)& #oA 71&] o=
71742 vderdAd ZzZF7E 953 ¥e& AASE BAY X (Hizikia
fusiformis)& Z7) F3ol 7 WFHE FolA T 4¥Yd AAFHe=E AF
Ho] Ay HMx7t FHol FAdE ¥¥, BFE/MLE (Gloiopeltis furcata
<Postels et Ruprecht> J. Agardh), Z# S (Schizymenia dubyi <Chauvin>
J. Agardh), JM =2 A% (Amphiroa ephedraea <Larmarck> Decaisne), ¥
Z7}A}a8]  (Gloiopeltis tenax <Tumer> J. Agardh), 5% (Chondrus
ocellatus Holmes), E7}A}2] (Gigartina tenella Harvey), &3 (Porphyra
ishgecola Miura), 7144 (Chondria crassicaulis Harvey), $+X7}}2l
(Gelidium amansii <Lamouroux> Lamouroux), %ol 4 (Laurencia
okamurae Yamada), 932 (Codium adhaerens <Cabrera> C. Agardh), A
Z} (Codium fragile <Suringer> Hariot), vI¥ (Undaria pinnatifida
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<Harvey> Suringer) $& ¥l JelUA AE7A AFdg £8 ol EXF
o2 (Grateloupia turuturu Yamada), F2H2243% (Alatocladia modesta
<Yendo> Johansen), #5% (Pachymeniopsis elliptica <Holmes> Yamada),
oj7lu}t) ¥ 20| (Lomentaria hakodatensis Yendo), #FAle& (Champia
parvula <C. Agardh> Harvey), M'%¥ (Acanthopeltis japonica Okamura), H|
B EALE  (Ceramiopsis japonica <Okamura> Boo et Lee), EHIGE
(Ceramium tenerrimum <Martens> Okamura), BE7/MX4A (Chondria
expansa Okamura), ©}t]Z 29| (Lomentaria catenata Harvey), ©IE% 3
(Sebdenia agardhii <De Toni> Codomier), W-<A'E (Amphiroa dilatata
Lamouroux) 58 ¥Z§9 Y32z (Codium coactum Okamura), FAE L
(Bryopsis plumosa <Hudson> C. Agardh), A7toltivtti® (Cladophora
sakaii Abbott), $vti 2 (Cladophora albida <Hudson> Kutzing) 9 =
25, a8 s 188712 (Colpomenia sinuosa <Saunders> Yamada), Aoy
4 (Petalonia fascia (Muller) Kuntze), ©"|%4] (Endarachne binghamiae ].
Agardh), "] (Scytosiphon lomentaria <Lyngbye> Link), 2 2ht
(Sargassum fulvellum <Turner> C. Agardh) ¥ ZZ#7} 3T 93
o AL U B EH FZF/ U] $AY T3] FAHEH.
27194 (Carpopeltis qffinis <Harvey> Okamura), 3Al# 7] (Gracilaria
verrucosa <Hudson> Papenfuss), °1717}AI@¥ (Caulacanthus okamurae
Yamada), BEF 8714432 (Jania ungulata <Yamada> Yamada), ¥I¥=
(Leathesia difformis <Linnaeus> Areschoug), W# 3 (Enteromorpha
compressa <Linnaeus> Greville) $& ¢i§o% Yeistt Zapzd)7]
(Heteroderma sargassi <Foslie> Foslie), Z¥ R dl7] (Fosiella zostericola
<Foslie> Segawa), &7 W& (Herposiphonia subdisticha Okamura), 7HA|



v & (Centroceras clavulatum <C. Agardh> Montagne) 5 4 Fx# %
AR E2A (Hildenbrandtia rubra <Sommerfelt> Meneghini), @°]}7]t %
2% (Jania adhaerens Lamouroux), @#-°|B ANt (Sargassum confusum
Yendo), 4 3#: (Enteromorpha linza <Linnaeus> J. Agardh) %°] 71€3
Z3A FaFo= vYeht: WIG¥ A4o] ojFojAT} EF 7] R4}
(Gelidium  divaricatun Martens), &#:7] (Dermonema pulvinatum
<Grumow> Fan), £¥9% (Lithophyllun okamurae Foslie f. japonicum
Foslie), vt AY (Amphiroa beauvoisii Lamouroux), % & opritiit s
(Yamadaea melobesioides Segawa), FE7GY  (Carpopeltis crispata
Okamura), °871A44 (Laurencia venusta Yamada), ¥ 18922 (Dictyota
dichotoma <Hudson> Lamouroux) %<& 7H&ol4 AL T T8 T
AFoz Jgxt olgo] 713 ALde F4E ZANFY aFH
2 BaukFel oA A H2FI SPE WG HAo YHEH
EA ZAAA L9 z23tg AR BFE7ME (Gloiopeltis furcata)7t 3
Yo ¥ 2 - 3 %9 HEE AT 8¥ A4dEY. =3d AR
N FR2 ol o ¥ (Ishige okamurae)’t €% WE34d 6 - 10 %
o] FUY =g Jdetdla, W AL 3] (Ishige okamurae) T &l 243}t
of 6,79 &3t 8¥el 247 AAY. W (Ishige okamurae)®] T
e FHHA Fou 23d B =7 (Dermonema pulvinatum)7t 8¥
o &¥sle & 297tA A=A ¢ Mg FEI S5 -9 % F=Q 2F
S YAYG, 2o FEe FH wtFeold F VXA @& R YR
B o5 2¥7A o§71 R 7tALe (Gelidium divaricatum)7t §& HH9 &
&g °o|&t. ¥ (Ishige okamurae)®] T3l °ojojA A Fe°| (Sargassum
thunbergii)®t T4 2% (Ulva pertusa)?t ZAFHo] AF &¥do 3
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Fig. 14. Relative coverage of several major species at Aewol of Cheju

Island.

species \ month MAR. APR MAY. JUN. JUL. AUG. SEP OCT. NOV. DEC. JAN FEB.
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& o|f1, o|olN R (Hizikia fusiformis)®l 20 - 30 %9 & =2 T
& o]|Fo] 2JY FH A dEFos Ueldd, X4 FHeA FEER
olojx & Ao ALFENZ L (Corallina pilulifera)ol FHA THE ¥4
HAA ueE Won, x&F viYl Hdde ¥IFE (Petrospongium
rugosum)©] A} o)9ze] 5 - 10 %] V=& 7HF F=E LI #F
L1 ENZ D (Corallina pilulifera) 39 E# 712 (Colpomenia sinuosa)®l
392y AP 797x AR 2GY FRede FAdmapd
(Sargassum hemiphyllum)°) & HHZ JJE TIL JA3x, 2 HI2
2 @Fo|RAN (Sargassum confusum)®l TIE WA 2 NAF 4
A& s2ul AR (Amphiroa beauvoisii), ASX4 (Laurencia intermedia)
o2 3ol FAHEH (Fig. 14).

22. % ®|

HRY 2 Z2FUA EIA%Y (Ulva conglobata Kjellman)$}t T
Hzaw#d (Ulva pertusa Kjellman) 2F, ¥ (Hizikia fusiformis <Harvey>
Okamura), @4°)|2 A (Sargassum confusum C. Agardh), 3u|7] 2xpit
(Sargassum siliquastrum <Tumer> C. Agardh), A %°| (Sargassum
thunbergii <Roth> Kuntze), #1712 (Colpomenia sinuosa <Roth> Derbes
et Solier) ¥ ZZHF 5%, 28 {X7HMHE  (Gelidiunm amansii
<Lamouroux> Lamouroux), ©°}7]¥-X7H}8]l (Gelidium divaricatum
Martens), A71%4 (Carpopeltis qffinis <Harvey> Okamura), 5%
(Chondrus ocellatus Holmes), €7}At8] (Gigartina tenella Harvey), W 2o}
vt 3R (Yamadaea melobesioides Segawa), EES (Lithophyllum
okamurae f. japonicum Foslie), Z&T&E43 % (Corallina pilulifera Postel
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et Ruprecht), #34 (Gymnogongrus flabelliformis Harvey), &olA4
(Laurencia okamurae Yamada), ©°N71E7tAl8] (Gigartina intermedia
Suringar) ¥ 11F¢8 277 4F &¥sd HFEAL 23d 449 F8
FAEFo2 Vgt a9 ul$Yd (Myelophycus simplex <Harvey>
Papenfuss), P1¥ (Undaria pinnatifida <Harvey> Suringar), Q3AIZ}7]
(Gracilaria textorii <Suringar> Hariot)e A&9lA o §7tx HF31, =
W  (Pachymeniopsis elliptia <Holmes> Yamada), ¥VIEZ*Fo}2
(Grateloupia turuturu Yamada), §3Z (Codium adhaerens <Cabrera> C.
Agardh)e ALdA E7AA ASET gebd FEAGY x3(de A&
ZFz Aol giga] N AL ZAL FAFY 60 % oL AFAY F==
FZF7 453 Y 222 o]Foidn,

38 Bl EXA (Laurencia undulata Yamada), ¥ (Ishige okamnurae
Yendo), &2 18 (Gelidium vagum Okamura), Ato]|Th7HA| % (Hypnea
saidana Holmes), ™53 (Porphyra ishigecola Miura), d*Ze}7te}
(Galaaura falcata Kijellman), $#-& 9 (Callophyllis japonica Okamura), 71
=Avu|Z& (Herposiphonia parca Setchell)) eHAL (Amphiroa
beauwvoisii Lamouroux) %°] st 7H&7tx WFstx, EFE/MIE
(Gloiopeltis furcata <Postels et Ruprecht> ]. Agardh), BLAM4 (Laurencia
intermedia Yamada), ¥ =&AL (Amphiroa ephedraea <Lamarck>
Decaisne), &&7t%4t (Carpopeltis crispata Okamura), F&32Z (Codium
coarctum Okamura), 327 (Codium fragile <Suringar> Hariot) $<& &%
A go] WEsw, ANYD (Bryopsis plumosa <Hudson> C. Agardh), 717
¥ 4] (Petalonia fascia <Muller> Kuntze), ¥ °ol}714t32 (Jania adhaerens
Lamouroux), Pl Z¥il (Sebdenia agardhii <De Toni> Codomier), &%



(Acinetospora crinita <Harvey> Kornmann), vlo}¥|®2}8t  (Sargassum
myabei Yendo), @< (Schizymenia dubyi (Chauvin) J. Agardh), ¥}Al& &
(Champia parvula <C. Agardh> Harvey), W™ (Ishige sinicola <Setchell et
Gardner> Chihara), #¥A|¥ol28 (Grateloupia filicina <Lamouroux> C.
Agardh), vlti&E9| (Lomentaria catenata Harvey), 284 (Laurencia
pinnata Yamada), Z #2352 (Chondrus pinnulatus <Harvey> Okamura),
¥ E U 22 (Sargussum sagamianum Yendo) $& BT P2 A
oA g9 A AL Fo] /MF d¥3lv, F8 FAHF B3F F TXH7 66
% oldor AT ol FAHE

HHEAY z=3d9 oFde 3z Aleldvttdd (Cadophora sakaii
Abbott), &% vl|F5 (Leathesia difformis <Linnaeus> Areschoug) 13 il
EZF A7) E7MA8] (Gloiopeltis complanata <Harvey> Yamada), #7}HA]$-
¥ (Hypnea charoides Lamouroux), 7§44 (Chondria crassicaulis Harvey),
A$Z7MA e (Gelidium pusillum <Stackhouse> Le Jolis), ¥ &)
(Plocamium telfairiae <Harvey> Harvey) $°] M2 &3y, 4F A{3}
t FFd AL 2¥3Id AEF7AA HFI}= v YE  (Myelophycus
simplex), Y19 (Undaria pinnatifida), 43X 7] (Gracilaria textorii) ¥ ¥
o &¥3dq AF WUF}E HA (Codiun fragile), FEH¥Z (Codium
coarctum), ™ (Ishige okamurae), €794 (Carpopeltis crispata), %1 ¥ =
2 AL (Amphiroa ephedraea), A2*4 (Laurencia intermedia), &4
(Laurencia undulata), %$X7H1At8l (Gelidium vagum), Alo|Th7tA]¢-5
(Hypnea saidana), M'&% (Porphyra ishgecola), 2227}t (Galaxaura
falcata), R E L3 (Callophyliis japonica), 71 =24 v& (Herposiphonia parca),
vt AY (Amphiroa beauvoisii) 53 87 409 Fo] dFH A9 F
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8 FAFoE YEigt

7beoE BIFEE (Petrospongium rugosum <Okamura> Setchell et
Gardner), 3% (Padina arborescens Holmes), Z+7}A|EA}%t (Sargassum
micracanthum <Kutzing> Endlicher), 7} 8| Q¥ (Centroceras clavulatum
<C. Agardh> Montagne), }717}A 9 ¥ (Caulacanthus okamurae Yamada),
ol ¥ (Cladophoropsis .zollingeri <Kutzing> Begrgesen), ®-<7h2H4t
(Carpopeltis cornea <Okamura> Okamura), ¥/@%Al (Martensia
denticulata Harvey), ¥©vIS@E (Ceramium tenerrimum <Martens>
Okamura) §°] M2 &¥sle WFHA dF &83}= FH Bl &3
o 74e7A AebeE EAA (Laurencia undulata), ™ (Ishige okamurae), =
S 27 A 2] (Gelidium vagum), AO|T7 A% (Hypnea saidana), &7
(Porphyra ishigeocola), W2#@#7lel (Galaxaura falcata), 71EATE
(Herposiphonia parca), W %<9 (Callophyllis japonica), vitiA%E
(Amphiroa beauvoisii)& AYdiE BF o g 24ddth g FR £
o) 712 HdE & AR vHA F8 FHFo 04F FEA UG
g TS

HE AR L9 23d AR B5EIMEY (Gloiopeltis furcata), N
71& 72} (Gloiopeltis complanata), ™ (Ishige okamurae) %°] YERA 2
Aol tigs] wkHAN P A=gg FAREHY, "o E R
(Yamadaea melobesioides)©] Zttl A A Qo] AAA 6 % o4 & ¥
=2 §A 28& 348 A7$ZMHE (Gelidium divaricatum)?h 2 - 5
%9 MEZ WEHYG 20U FHAE A F°] (Sargessum thunbergii)7t 5
- 14 %9 HEZ A¥E AL 2 GFLB %] 6 - 156 %9 HEE Y
A B 2y 39 & ¥ (Hizikia fusiforme)°l AHAH o2 AHH
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Fig. 15. Relative coverage of several major species at Haengwon of Cheju
Island.

species \ month MAR. APR. MAY, JUN. JUL. AUG. SEP. OCT NOv. DEC. JAN. FEB.
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o 44 R¥HE 1 dEgo] FH3] o FHERA (Ule pertusa)s
Z%-°] (Sargassum thunbergii)l Z43AY uiiel AetA zdd FHo
A e ol27\7x EYA B¥IL, 23R (Ulva conglovata)d 7N
FTol =3 FHY EE AE 4 - 10 % FEE Yedo X (Hizikia
fusiformis)®] $AsE THY ol AFEANI D (Corallina pilulifera)
E71219] (Gigartina tenella)7} EA3Y WL THE oF9 Y 3
olgtt o] FH&FEAIZYR (Corallina pilulifera)s A& EH71G
(Colpomenia sinuosa)®] A& 3 - 7 %9 HE2 Wt =3d 35
E g%ol®aAt  (Sargassum confusum)® B 7| R AW (Sargassum
siliquastrum)®] 44 2 - 5 %9 =2 9 EFFE TAH}T 1 AP

E $R7MA1E (Gelidium amansii), €% (Lithophyllum pkamurae), X7
% (Chondrus ocellatus), 2724 (Carpopeltis affinis) $°l £43tdq T3
& °]&Y (Fig. 15).

23. ¥ &

Wige] =z7rdldE U (Enteromorpha linza <Linnaeus> ]. Agardh),
s} (Ishige okamurae Yendo), ¥ (Hizikia fusiformis <Harvey> Okamura),
@4 o)| B A8t (Sargassum confusum C. Agardh), 37|22t (Sargassum
siliquastrum <Turner> C. Agardh), X% °] (Sargassum thunbergii <Roth>
Kuntze), $%7F18 (Gelidium amansii <Lamouroux> Lamouroux), °}71%
X7WAtel  (Gelidium  divaricatum  Martens), neuidAE  (Amphiroca
beauvoisii Lamouroux), 2tLF&43% (Corallina pilulifera Postels et
Ruprecht), X71& 728 (Gigartina intermedia Suringar) 5 11%°] €% &
d3Q2, vlY4 (Endarachne binghamiae ]. Agardh), 2|9l (Scytosiphon



lomentaria <Lyngbye> Link), oI¥ =AY (Amphiroa ephedraea
<Lamarck> Decaisne) 5 AgNA E7Hx AFdv, 2az@dsy (Ulva
conglobata Kjellman), +4 &% (Ulva pertusa Kjellman), ¥3% (Padina
arborescens Holmes), UY+%8 (Myelophycus simplex <Harvey>
Papenfuss), #1712 (Colpomenia sinuosa <Roth> Derbes et Solier), ¥
Y%  (Leathesia difformis <Linnaeus> Areschoug), ¥®4 (Gymno-
gongrus flabelliformis Harvey) 5& A&olA 4§7A &ddle Folt =
& HYAZL (Codium adhaerens <Cabrera> C. Agardh), §% (Acinetospora
crinita <Harvey> Kornmann), 71994 (Petalonia fascia <Miller>
Kuntze), 288712 (Colpomenia bullosa <Saunders> Yamada), 1 & v}74
(Hydroclathrus clathratus <C. Agardh> Howe), "|Y (Undaria pinnatifida
<Harvey> Suringar), Z¥ (Eckionia cava Kijellman), 33A)o]=A}yt
(Sragassum horneri <Turner> C. Agardh), H|EWEAY (Sargassum
sagamianum Yendo), &3 (Porphyra ishigecola Miura), °71A%
(Amphiroa pusilla Yendo), #A*¢}l8] (Grateloupia filicina <Lamouroux>
C. Agardh), “N71&7}At2] (Gloiopeitis complanata <Harvey> Yamada), &
S E71218] (Gloiopeltis furcata <Postels et Ruprecht> ]. Agardh), Q3LA]
7] (Gracilaria textorii <Suringar> Hariot), AF% (Chondrus ocellatus
Holmes), &7'A}8] (Gigartina tenella Harvey), €WISE& (Ceramium
tenerrimum <Martens> Okamura), 2%°|M4 (Laurencia okamurae
Yamada) 5& BT &, Fo] 93 A& HF3e= FL2E ¥
3} (Ishige sinicola <Setchell et Gardner> Chihara)7} ith. wetN 83 ¥
B 27 AL 2F22 FAEHY Z2FIL $AE TIE FAUH

oA EolE FAse (Enteromorpha clathrata <Roth> Greville), &divtd]
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% (Cladophora albida <Hudson> Kutzing), A7teldi=tddd (Cladophora
sakai Abbott), ¥ EHR L (Dictyota dichotoma <Hudson> Lamouroux),
¥ AL (Padina japonica Yamada), A$X7HL8 (Gelidium pusillum
<Stackhouse> Le Jolis), R$X7}}8] (Gelidium corneunm <Hudson>
Lamouroux var. pinnatum Kutzing), W<AY  (Amphiroa dilatata
Lamouroux), ¥ A'LE (Marginisporum aberrans <Yendo> Johansen et
Chihara)o] &d3te], Aol WA oFe UFde F £ 3 F ¥HF
3= W (Ishiga sinicola) 3 ¥7A o] A9 & JY& U3} =
ZF9 Az {7 SAE THE e

74 vl FE (Petrospongium rugosum <Okamura> Setchell et
Gardner), =#7] (Dermonema pulvinatum <Grunow> Fan), Z&%
(Lithophyllum okamurae Foslie f. japonicum Foslie), W2 okultiits s
(Yamadaea melobesioides Segawa) §°] €83t AEFL AR, £
YR} (Sargassum coreanum J. Agardh)e] E¥IEEN = 1F, T
ZH 7% 223 F2F 8% o2 FAE WIE Aol veidd.

Agel &¥sd F 2 odFd ¥WFAe= vI¥94  (Endarachne
binghamiae), i8] (Scytisiphon lomentaria), SI¥ = AL (Amphiroa
ephedraea) 133 X 3#d%#A (Ula conglobata), THEHHA (Ulva
pertusa), ¥R'% (Padina arborescens), ¥+$8159 (Myelophycus simplex), &
#1712  (Colpomenia sinuosa), Y55 (Leathesia difformis), %R
(Gymnogongrus flabelliformis) 3 712l &¥3ld ALF¢ Aees v
ZF§ (Petrospongium rugosum), 7] (Dermonema pulvinata), &%
(Lithophyllum okamurae), W2 o}vlt}2t 3% (Yamadaea melobesioides) 5 ©]
A% &Y= TH dA AL AL dE3 THE YHEH



BB AR A 23Y ARolE= A% (Enteromorpha linza)?t o &l
Z2¥3d 718 7MY ¥ W=} XY WYY ud WA ¥4 T
ol $H3Fo= Jeidt, 1 d§o2 9 (Ishige okamurae)¥ °471$-X7}
e (Gelidium divaricatum)7t dstele) 3H3 A4S J4G3y =234 45
o WYRAHQY Fez Jeidd, 2dd FH EAAEA A Fol
(Sargessum thunbergii)7} W 5-3t9 2o 2325 (Ulva conglobata) T
ol uebdt. A %ol (Sargassum thunbergii) T3 °lo ¥ (Hizikia
fusiformis) el Yetx, 1 5o L& FEANIE Y (Cordlina pilulifera)
# 7|71 (Gigarting intermedia) &4 T3l 4= =3¢ F
B Ao rHQ #JoE AR 3 olFo dedo @8 FHARY
(Ulva pertusa)= A %°| (Sargassum thunbergii)ol #FA3tAY uvre]o 2
A z7td Aol 1§ B¥3s 272 (Colpomenia sinuosa)S ZST&
AN3% (Cordllina pilulifera)?] #Add R EIJAY A Fo| (Sargassum
thunbergii) £ ¥ (Hizikia fusiformis)ol\t 2AWEFo 24 et ey
BE 22 %9 J=gE Fev 2BvTFY (Hydroclathrus clathratus)=
ofgt #eFEA3 Y (Corallina pilulifera) 43t Ut 2 - 5 %2 o
e Y ALY Z$gHol (tide pooldllE  Hulz|mAput
(Sargassum siliquastrum)©] 1 - 4 %9 YEgez AF Y. =T
R ol 4ol =2t (Sargassum confusum)®] 2 - 10 %9 M =2 EFF
9] Mg olF3, $EIME (Gelidium amansii)®t ¥R (Gymnogongrus
flabelliformis)°] Z4Zt'1 - 3 %, 1 - 5 %9 SEgtez2 AF3F A4 ¢+HF
o2 yeidr} (Fig. 16).
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Fig. 16. Relative coverage of several major species at Sagye of Cheju
Island.

species \ month MAR APR MAY. JUN. JUL. AUG. SEP OCT. NOV. DEC. JAN. FEB.
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24. & *

*®o] ZTdE FYARY (Ulva pertusa Kjellman), 3 (Ishige
okamurae Yendo), YH1FE (Petrospongium rugosum <Okamura> Setchell
et Gardner), ¥ (Hizikia fusiformis <Harvey> Okamura), &% ©°]X X}y
(Sargassum confusum C. Agardh), A3°| (Sargassum thunbergii <Roth>
Kuntze), Z®l (Eckionia cava Kijellman), °§719R7H}e]l (Gelidium
divaricatum Martens), £E9% (Lithophyllum okamurae Foslie f. japonicum
Foslie), W& At (Amphiroa dilatata Lamouroux), ¥ =A% (Amphirca
ephedraea <Lamarck> Decaisne), 227&23% (Corallina pilulifera
Postels et Ruprecht), WA oultiit 3% (Yamadaea melobesioides Segawa),
o} 71 &7}A28] (Gigartina intermedia Suringar), *3®4% (Gymnogongrus
flabelliformis Harvey) % 15%° 4% &¥3n, F21EwBET (Dictyoa
dichotoma <Hudson> Lamouroux)® 7}&3# Agd A7 ¥t =Jddsay
(Ulva conglobata Kjellman), &8l .71‘%1' (Colpomenia sinuosa <Roth> Derbes
et Solier), “F914%8 (Myelophycus simplex <Harvey> Papenfuss), % ™
(Ishige sinicola <Setchell et Gardner> Chihara), W19 (Undaria pinnatifida
<Harvey> Suringar), 93X &}7] (Gracilaria textorii <Suringar> Hariot) &
& Agd &Y AdEAA AS3L ¥MHNES (Leathesia difformis
<Linnaeus> Areschoug), P19 (Endarachne binghamiae ]. Agardh), il¥]
o] (Scytosiphon lomentaria <Lyngbye> Link), 1&8#712 (Colpomenia
bullosa <Saunders> Yamada), BHUZEAN (Sargassum hemiphyllum
<Turner> C. Agardh) 5¢ A&} odgd A &2 (Acnetospora
crinita <Harvey> Kornmann), 32$¥ (Ectoaarpus arctus Kutzing), 2 &
194Y (Giffordia mitchellale <Harvey> Hamel)) %% (Padina



arborescens Holmes), 2A #7] (Gracilaria verrucosa <Hudson> Papenfuss)
S& Agdw dr} mEA EHxF 23U AL HPL 2H 2F, HEF
20% 123 FZF 10%°) &¥sd 22 {7 453 FASHA d4E
B 239 AL d4F &dde T3 AL ¥R Boly A7
A A&3E Fo] U, WAL (Codiun adhaerens <Cabrera> C. Agardh),
z ol AL (Amphiroa beawoisii Lamouroux), % &7 (Gloiopeltis
furcata <Postels et Ruprecht> J. Agardh), "IEX|*rot8] (Grateloupia
turuturu Yamada), #%=% (Pachymeniopsis elliptioa <Holmes> Yamada),
o§7114 (Laurencia venusta Yamada)s #°l &¥3std A&7A AFse
F 927178 (Gelidium amansii <Lamouroux> Lamouroux), 7]
(Amphiroa pusilla Yendo), ¥Al&¥ (Chanpia parvula <C. Agardh>
Harvey) 5 #olA 7}&el ol2717tx] MR ae & 28z EodT veids
Avl ¥4 (Petalonia fascia <Miller> Kuntze), Z1Eu8t7Y (Hydroclathrus
clathratus <C. Agardh> Howe), #}7}5 18899 (Pachydictyon coriaceum
<Holmes> Okamura), Zxt (Sargassum fulvellum <Turner> C. Agardh),
s§ o) 2 x}ut  (Sargassum horneri <Turner> C. Agardh), W]o}u] ==}t
(Sargassum myabei Yendo), Bl & 2 A}t (Sargassum sagamianum Yendo),
suj 7] 2 A8 (Sargassum  siliquastrum <Tummer> C. Agardh), &5 &
(Scinaia japonica Setchell), @$%7}At2] (Gelidium vagum Okamura), %8
AW E (Marginisporum aberrans <Yendo> Johansen et Chihara), #&71%
A} (Carpopeltis cornea <Okamura> Okamura), 5% (Chondrus ocellatus
Holmes), #A%o}8 (Grateloupia filicina <Lamouroux> C. Agardh), &7}
2] (Gigartina tenella Harvey), °}71v}ti&&o| (Lomentaria hakodatensis
Yendo), ¥2¥ %9 (Acrosorium yendoi Yamada) 528 FAE wWaA
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B k¥ 20U AL Y& AdRYg d4E F 24L& Hola F2F
7} 4 $ASL BE 52 {7 a3 nesit,

dEY 20U AL dF UF, AL &¥sd AdERA P& e
F, 283 E €83} AF £ ISR A Fo] Aow, AFloly)
vt (Cladophora sakai Abbott), }2€% (Bryopsis plumosa (Hudson)
C. Agardh), 3% (Codium fragile <Suringar> Hariot), Z7}A]R A}t
(Sargassum micracanthum <Kutzing> Endlicher), &3 (Porphyra
ishigeocola Miura), #7}%4t (Carpopeltis qffinis <Harvey> Okamura), &
7tet4t (Carpopeltis  crispata Okamura), Z#:Y (Schizymenia dubyi
<Chauvin> J. Agardh), 1717} " & (Caulacanthus okamurae Yamada), 3
7YX $-% (Hypnea charoides Lamouroux), NA4 (Chondria crassicaulis
Harvey), A4 (Laurencia undulata Yamada) 5 FE g7 e}
T4 AFd dsd 2o 27X AKd}e A4 (Laurencia
intermedia Yamada) ¥ %M 4 (Laurencia okamurae Yamada) $2 2
TAET HHA GFH KF 2= FZ2F7 453 $AT o]
J€rt

7Hedl= k¥ U Alo|t7 A5 (Hypnea saidana Holmes)$} 7]
EAv|E (Herposiphonia parca Setchel)e] MZ &3}z Fa1E8vgy
(Dictyota dichotoma <Hudson> Lamouroux)°] EEA4 &£¥3ld AL7x A
3 Axola I Yot 4dF EUsE F, Bl WA AN K
e F, 223 A5 234 71E AR F Bold wetA g
#&E 20U AL 7R g T/ = Ao

FE ZAIA A 274 AR BS5E7ME (Gloiopeltis furcata) 7}
BT AFsle] g TS WAL 282 3 (Ishige okamurae)7t A
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F5-12%9 vxgoz W& U MM EE3}2L XX 7 $¢R7}
Ate] (Gelidium divaricatum)?t ¥33} L 2¥oz eI ¥HIH9
Zzd) F¥9 AFo| (Sargassum thunbergii) TIAN7HA 2 A& §3drh
¥ W (Ishige sinicola)?} ¥, 8§ ™) (Ishige okamurae)d] T &
Atk WAt 3 R (Yamadaea melobesioides)©] ©| £ Ztdle] Ay
oA 3ol o|27I7A WA BEITH XA FHAE AFel (Sargassum
thunbergii)7t WF3} Fd A & A=HE g nYdf
(Scytosiphon lomentaria)®t 732 %3 (Ulva pertusa)7t B8 o] 230
(Sargassum thunbergii) Tl 2tz 1 - 5 %9 H=HoE HFIY O
o2 ¥ (Hizikia fusiformis) T3°] 12 - 24 %9 M =S 7} o]ojx 1
Bl & (Petrospongium rugosum)el 7| A7lel Jeldo, X (Hizikia
fusiformis) 39 ¥l FTENZ Y (Corallina pilulifera)® }71& 7}
Avel (Gigartina intermedia)?t 439 WF3n B (Colpomenia
sinuosa)®]l A&A Fol el2r7x 1 HE €Y LdFo|EAT
(Sargassum confusum)©l Z3d] 3}F<9 EF AL diFEI}n TEY
(Lithophyllum okamurae)®) A& 8& $HEH (Fig. 17).



Fig. 17. Relative coverage of several major species at Pyosun of Cheju
Island.
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3. ¥EH £HED

Y ZAME B AFE dUddA dF FHAYL 4% S 1Y 559
HAZF B (Hizikia fusiformis), AL T&43 2 (Corallina pilulifera), ™
(Ishige okamurae), X %°| (Sargassum thunbergii) ¥ THZ3
(Ulva pertusa) 7§ MTE2 %$23% (Importance value)& 71T£2E & €
W g A2y JEAEL Fig. 18 - 229 Zth

w3, AF= A QAN g nuHoz WY R (Hizikia
fusiformis)€ Fig. 18914 R uls} o] EAANAN 53] & FaoIE
Bl Wi PP AE Y2 Fon AdEEE dAE R 48
o ¥& FAUE Rolust /IEHH FIE7] AlFREe 53] 2¥€ B2
E Al Fagol 7H} etk 2LTER8 Y (Coralling pilulifera)
e AMtH o g HFAA & FATUE Holl FHE A ¥A e
o, AAE 2% FT YL HolA FREH, oJEHT £F
e 7He3 AL FA8%°] ¥ 5UE AFsY AA &Y HE
o PE|} EANAE 238 487 59 7MF Wol ¥R (Fig.
19).

) (Ishige okamurae)t A¥tH oz EHI XKFEAA ¥& F&&
Boln Ho] &Y W FEAAE dF "¢ ¥ £EE B2
AZEEE 53] EAY xFINA £ 71L& &4 A3 & Bole oA
A (CHER)SY SALE RIY (Fig. 20. AFol (Sargassum
thunbergid= 5% A< EAFN HEAA Aoz & Faygd
BQl whd R Aty »E@e kFEAME dF A &9 FAow, A
AYRE d§S AFsA Wiz} 71E olF FilEld AL EE F
HUg Rol: AYAHEL RAD (Fig. 21). ¥, 73EAA (Ula
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Fig. 19. Spatio-temporal variation of the monthly mean importance value
of Corallina pilulifera in Cheju Island.



pertusa)t HENA AF 39 - 219 % o HEFLH HHE BHo|w @
o] EYH W] HFANME 49 48 % & AYstae AF 07 %
ugke] v Fe BF FAF HHE RAY AdERE HEE AXEH
o AR oz A Jdexoyd I JEAEL AYd g @ e
td, cl€HY EAR FHAME 643 7¥d Fage] /M & vd
o BB A= 249 AF3IA 71 Weol E¥3AUT (Fig. 22).

wetA ol& FHIA B o, AFE At ¥l FaF ¥
g a2 AEAEL NG Add w2 &g vedz e & F AE
d o] EHH & AR EAANME ¥ (Hizikia fusiformis), ¥ (Ishige
okamurae) R A F°] (Sargassum thunbergii)® F8%°] i, FE
M A ZFo] (Sargassum thunbergii)®} THZ % (Ulva pertusa)?t &
F 5L FAFE Holx Wi A&FEAI D (Corallina pilulifera)®
5 (Ishige okamurae)t WA Yetyth ¥ F5 At PRAME
% (Hizikia fusiformis)® A %°| (Sargassum thunbergii)® 8%kl &
dyez HA dguvdan, FHAHAME ALFeMNIZT  (Cordllina
pilulifera)® ™ (Ishige okamurae)®] FT84t°l =& WH A Fo
(Sargassum thunbergii)®t T8 &% (Ulva pertusa)d 8%kl 4d
Moz 37 Jeyt AMERE o FA8F9 FAf dARE A
€& AFdo da ALY B e, FFo we 2 JEAEL X
A2¥E A9 zol§ BT
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Fig. 20. Spatio-temporal variation of the monthly mean importance value
of Ishige okamurae in Cheju Island.
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Fig. 21. Spatio-temporal variation of the monthly mean importance value
of Sargassum thunbergii in Cheju Island.
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4. BFIE R RO

3929 COA W€y &4 FAAAAE Al 2FdA EAS 23Td F# (A3)
7t %€ 8% (loading)€ 7HA5 S53A EIHAAL, WA JALH A
dME BB x4 FH (S2)7F 99 % 9 HIRALE (dissimilarity) FEol
A EHENY YA AP EY FaE Ex 2300 FHE FEHE 3
ol N (Fig. 23). 48l ZAIE =X A5 widy ¥4 A, k&
Z3d 3% (P)7 Al 1FdA 2 35S 7HAYW EHAUAL, A 2%
T oL 49E gloy g 233y FRe TR APS] 2L }F, 2
2i F5-9 sHFe AAHEo w& }FE AN RIHE FYIE R4S
a8y JAEY FRAME ¥ YL FHol HolA sttt (Fig.
24).

5¥ = vy £4 2R, A 1594 F4E E= 23U #HEE F
HY FYEE BolA ggtod, Al 254 20Y E AHE (S3-b,
P6)o] & 35& 7AW ESUR, WA AN FHe APFo| e
35E 7HAY EEE € & AU W JAALA AHME 96 %9 v
FAZ FEANAM 23U TR 35 AHFEC] T (cluster) S FA3H 5
HeE Z%4E BAY (Fig. 25). 680l ALY #HZAAY A59 wjdy &
A 23, BAY 239 F7A A4 7F 297 (outlien)HQ SF& 7HAH, 1
53 2% EFdA 2R, 2FdAe 230 A9 ¥ WG] g
#5E& 7 H FRY AHEH} FRIC S5UL B ¥¥ JA8Y 7
HolHE 95 % & HFAIE FEAAM NE 4 Y& 42 7Hd 3To] =%
o 3%, 223 yeA] 13¢0] A¥s e EATOR YA, 47 ud
H 24 FFAAN Yeig 558 AP L LA FAT (Fig. 26).

749 WMEY BY ZgodAe 64 29AE FEHAJY A4l 157 2

—
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Fig. 23. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
March 1987.
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Fig. 24. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
April 1987.
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Fig. 25. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
May 1987.
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Fig. 26. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
June 1987.
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Fig. 27. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
July 1987.
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Fig. 28. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
August 1987.



% BEFA O] EEsHE S5EE 2oy, Ve ALY £ 230
FHE2 FY ARYE BolA wtch 2y JAEH BHAAME B %
9] HRAIE FEoA BB EAY U AR #Y9 AHFo +&
Ydste EAE 2o FEAUY (Fig. 27). 88 H=HAQ g9 Iy
Y 23, BAY 27U FF (A7 153 2% EFAN £ 3F& 7HA
o & NHEH LS, EAY 20 Y (A6)7 2F A 2 F}F
€ 7MY 2SS B vidlH JARHAME F4E EE 20Y 74
W2 FY AR L HolA ¥k (Fig. 28).

geolE WiEdY ¥4 ZH, x=¢d FF AHE (54, PH)o] M1FoM =
& 3F& ZHAT EIAAL, B A FHE 250N BIAH = HAAT
A9y 9 FHE 5FL LAY & UG €8 HJIH Y AAAME 9%6
% o HFALE FEAA A4E AYY EAY ANHE Z¥VH YRY BHE
d¥-¢t tiBo ReEFE Y 5L LA} o3 NT (Fig. 29). 10¥]
' gy #A4AFANA 4 AP ER =Y FHE] ¥uH IF EX
ot vidy Fist JARA FAH} BTN F2W E= FE SR E
U7 NS (Fig. 30).

11€9 =Atd x4 Az widy ¥4 2H, FE (Hl, H6), £F
(P3, P4) 28 Y] (S2, S99 R A EC] Al 1544 2 3F& 7HA
o EHHAAL, U9A FAEC] A 2544 EIH7E FAeY FRE 5
e Bolx gton, JFARY ZF A BFY FPYE HolA #ud
(Fig. 31). 12¥d& Widy £ ZAAA EA, FR 21 k¥ =34

¥ AAE (A5 H5 PH)ol Al 1F4A & 3FE, 1831 RFH} FRY
Zd FFARE (Pl P2, HD)ol ¥ 33 Roln FEHAIY, UriA
AAEL A 1R FF A=Y 3}FT BAL 25dME dA= 23
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Fig. 29. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
September 1987.
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Fig. 30. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in

October 1987.
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Fig. 31. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
November 1987.



AR, T8, R o2 FRAULY, 53] ASE AW EAY HHE]
$e 33 g 7HAY & YA} SAE B ¢ JAEY FFHdME
gy 4 A SPH AXNE HHd FE 23d ¥ (HD7F 98
% 9 HFAE FEAA SHHE o FUHIEL ¥, & FIAR AN
& HolA &%t (Fig. 32).

199 COAHIEY &4 AFAANE FRFT AL 7] ooy A
&N A FRA EAY 23049 % (A5 H5-6)7F A Y =34
A5 (AN A dA9 F& ¥4 died, Yo ZA FAEAME F
A FPAYEL BolA FAUt (Fig. 33). vl Fez 299 wjdy ¥4 AH,
A 1FoA B 23 3T (S6)7F L F}FE 7MAW E53A Eed
AL, 2FANM e BY (BA, #F)9 AAHE &2 315 2 3F (WE§
*x#)9 A S0 & 3}FE 7AW BYHE FFAEE BAW JAZAH
Ae B3 B (BA, FRY £3d 3% (A1-3, H1-2)7} 718 AHEH
9% % o HIRAIZ FEAA EHUD (Fig. 34).
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Fig. 32. Correspondence analysis ordination (upper) and dendrogram for
cluster analysis (lower) of marine algal vegetation of Cheju Island in
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cluster analysis (lower) of marine algal vegetation of Cheju Island in
February 1988.



5. f HHHK

Z ZAPAAA ZALE HZAAY ArE 234 ANt AX ¥4
B HIAE T8 U, ol& vBeE F YA A F AHFH {4y
o] 7/}¢ E¥3ivtn ¢ Hill's diversity number 1 (N1: Hill, 1973)
€ Aty € 9 A2z vay AHdE Fig 359 2o (Ludwig
and Reynolds, 1988).

AFE gL ditzoz 449 F 448 A7 M8 =31 114
o 7} YoM, FHe 71 W& Fo| €W, Hx Fasd 1€
e F 71 718 A dede Aeg wazg 28u 4 AR A
9 F OgA s ¥F FHE 7] S5 3L 2y

WA EAAAE 49 20228 OFY A7t M 24 YERI,
olF Az Fadte FAHE Holtrl 124 792 JHF WA JEW
onf, 14958 oA F7tstRo. FEAAE & G - 589 150 - 179
o gog HNY L FES Holtrt 6 - 7HA 116 - 1219 ¥
2 Zadsieod, 8¥d 20622 FUHIY M & UIHYE RS
o] FEHUL, o|F A HA}E FAFAHE HUuY WEIAANET EA
o] B9 vR3A 4¥o 9G¥ AF7 17622 7HF w%ev, olF
ALAHog ZA3Tr 1049 918 THZ TGA F7H8kE 248 B2
o @8 xEFAAE 49 (157)F 7€ (1519 15 o4 ¥ L
gAY ATE BAL, Ao E 3YREH 74714 10 ol 49 I
A7F YEbd 9, Yo R 713l 10 9T YA A4-E B

o8 FUNA E H, AFES HE2TIL A= 4¥& HFE &
Aol dFE A7t 2%, AL 9FY A5/t #& 54 & B2A
o agy, F 9 A5y €98 ¥F FAE AY9EE g2 Aol



g RYed, °JEHE FEAMNE 8¥ (206)% 9¥ (182)9 thFA ol
¥ FF (151 - 1792 S8t HHE Hin RFAAME 449
Ha (1578 7€ EHE HA (15D7F dEdE o3[
(Bimodal curve)®] 3L B o] FEHUH.

&8, ALEEE FRY F odddel 116 - 2069 HH (FHT
153)8 2o /M =3, £FAAE 70 - 1579 ¥H (E8HT 105
2 7Mg @A JdEsen, EAN HEe 1 T EY (8% T dF
129 2 1298 Ritd, EAY €HT ¥HAE 79 - 202 (EFHA
36)2 YA e 93 ¥AAU 91 - 176 (EEHA 26) w3t
o FHZol & AoZ WY
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Fig. 35. Spatio-temporal variation of the species diversity (N1) of marine
algae in Cheju Island.



V.%2 &

1. ®ME RRES & EX

T Hx=F AHE AU¥%H FALAM AHMFEF (Cheju Island
Section)?t 58 EHAUL, FTZAH HWAME AFETE BH Fo| 2 %,
<A Fol 74 %, olEUlA Fo] 10 % 2 HAA Fo| 15 %= TAH
ol QA ol FHTRE =T FATFNAY HZF 348F o B & A
AF=TAME 26322 dFYBINE gL BF80 (Kang, 1966). 18
W 19704 W o) F AF=e szl Ui A7 A o] FoyA WA
Be Fo] MEA RuHo HAolE 4509Fe] AFE Ao YKtz Q)
ol WAL, ole &F AL K3 HZFY 60 % olAe] AFE A
el AE@oE Aolth (Fx; ¥4, 1988 FFE, 1991; Lee, K. 1976).

€ G79M #3 AFE 2399 e $2F 13F, 22F 2F 2
g1 FZ2F 68F22 2 113Folth A4d HZXHY F & EHO 82F,
FRol 76F, YB7L 56F 1 &KEo] 75F o2 EHO HZANYo A
O FE2APL ZI, YRS AAo] 71 wWieksit) o= RIXEH A7y
FTEFUY AFAME H2F7F AKse A "G4 A Ao w2
279 FFHE ZZAA Line transectyol o8t Wy Fujo] 2@ E7H
& ooz dgernz 27U gE Ygoly sty AYL olFug)
T FE°] A7l THHA Gyl oI WA zsge] F2 WEE
S AREF (Sargassum spp.)St A (E cava) L 29 A2 QL YA &=
HZHEL 23U Aol XFER gfold F £71 HL& Rolth (Lee, V.
and 1. Lee, 1982).

AWHoe H2F4 F2FE AU wgA 20y gl st



A Rk 2 o] wiekstn, Wiz Z2FE Ul APl o] e 4
Jol die3] FHa} AFToE H2HI} 13 %, 22F7 19 % 282 ¥
ZF7F 68 %9A AFHYL 24 HGoletn ¥ 4 o, o= AUl
Aol Yethta] et Z2Fo @&d H A BK3AA g 52FY T2 F
7d ASste TFE HAe ¥AHE Gl 2y AFE A
AL ZZXF7E 28 %2 Zx2FY 24 &0 & WE Sz Fo
47t 12 %, 60 %2 I 24U &) Ho ol XY NAYL F2L& EE
718, 24 9 Az T3 Ze HIAY 8§74 809 IFE donz F29
BHE Moz e 23 H4FAE dE Aot AFE G5 xKEZ
V@A Z2x279 F24 g &4 39 %9 43 % wHE AFE X<
HEN} BEAAA Zx27o F24 v&E 4% 24 %9 28 %olth. 4H =
Bl F 86F9 Ax=F{I AFE, 5, TE Tz FH¥ES 4%
11 %, 40 %, 49 %°|% (Kim, 1983). 221} g4, 14, HE R 35 49
Zd AL WEAE  ZXAS(Frequency index community
coefficient) 2 HIAMIRE o L FAIEZL vl$ EolM ol EE A Y
of Z&Fo] @o] FE3L UFES UebAT (Lee, Y. and I Lee, 1982). =}
A gd, &d 2 dd HgE AL FRE}ode =3g A4 z3td 9
AAE EE3A AEsF ¥ Zon.

HEFY F Ao AFE GFETL F77 g3t AFE EFAFY
EAZ FFY B4d e 2=t 294 47 127 T 111 TE A7,
8¥ell Ztzt 251 T4 262 CE H1 & Uegdt, 28y AFE G5
A4 B KF AL HA FL&L& 747 152 T 127 CTE JA] 299
Yepun, i £ 47 255 T9 253 CTE 99 Yeldot, &3 &%
EE AFE ERAYGA 8 2820 %E HAoli 24 3460 %2 H

>
o

i<

o
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Table 3. Seasonal occurrence of the species with the higher dominance
value than 15 % in Cheju Island
SP: Spring, SU: Summer, AU: Autumn, WI: Winter

Sites Aewol Haengwon Sagye Pyosun

Season|SP [SU [AU |[WI |SP |SU [AU [WI [SP |SU |AU [WI |SP |SU |AU |WI
Spe Lev
Name HML | HML { HML | HML | HML | HML | KML | HML | HML | HML | KML | HML | HML | HFML | HML | HML

Sar, thul|++ |++ + {++ + |++ |+4+ + + +4 + +

Ish. okal+ +|++ |++ |+ + ++ [+ |+ s

Hiz. fusj++ + [++ [+ee| ++] ++] ++ + | 44| 4| ++| +4

Ulv, per| + ++ + + + +

Cor.pil + + + + +] | 4+ 4 +4] ++] w4

Yam, mel ++ 4+ |44+ + + 4|+ ++ 4+ [+4 +++ | ++ | ++

Sar. con + + + + + + + + +

Sar. hem + + ++ + ++

Ulv. con ++ | ++ + ++ +

Glo. fur|+ + + + + +

Gel, ama + 4| +4+ +| ++

Cho. oce + |+

Gel. div + + |+ + +

Sar.sil +| + + + + +

Lit. oka A

Ent. 1in 44+ |4+ [+4




#< Jehdd #8 AFE FREAQAME 98 27.20 %= HAFgE, 29
i 149 3440 %E Hugg JHeEPAT (Fig. 4). BaA 23d HA49 F
GdEe & 2 dEFE T 87899 IFo] didd & ez udd
o

Kim and Lee (1981)€ ¥4 %29 F4 HzTHd A A4 g=
o] gge] weksta FulF AH9 zJdd= FHERA (U pertusa), &
g2l (E linza), 82 % (E. compressa)’t €¥3t1 3ol FF A Y=
F=4t (P. elliptica), 5% (C ocellatus), FLTFEAXER (C pilulifera)°l
SHHoR EYEIHASTE HAUH AFE ALY =9 F¥}o| Hu W
QA Rl AMY ZZFF FAYZFIE Ay 274 At Ao F=
HA L, gAY FodE ¥ (H fusiformis), Zxv (P. elliptica) 5°l 74
89t Sohn (1987)c] @ ulel oJ3td FHAHRA (U. pertusa), 2ol
(S. thunbergii), %718 (G amansii), E&712 (C. sinuosa), ZET &4t
3% (C piluifera), 5% (C ocellatus) & WA E H2g AH LA
e Yo &8st Foln ) (I okamurae), B (I sinicola), ¥ (H.
fusiformis), =% (P. elliptica) & ¥33 9ol A& A Ho| Ed3=
Folth. £¢ 35U A¥IT F HF7 FYdHE Fde A R 23
EZF7F dds) RS, AFE d¢ 20 H2AHAYL 49 AFE
ol F 934 AF7 23 7bE7HA AHA dolAM ALERHE FolAT
Al &gt

&8, QMY HAY H2EH Al AL-Fo F A% A5 =32 4
E-712o] ¥tk (Yoo, 1982). WetA AF= AL At H=THLS F
e AAA Wolsl dXPoE A& ¢ F Atk 2HY AFE FFY
#%E3 HRAME 78494 FOIA AF7 bhA] gelddh g FRlo] Fd



¥ (H. fusiformis)el} R 7128l H (Gelidium-Pterocladia complex)& 3
31 oo Ze € ZHWFR (Meristotheaa papulosa)& NF3n 733 o
Tof 23ty ANEN9 &4, olgdFol oy F BFAY AF9 WHE op
A, kA H2Fe AL A27tA] 849 BRAHYA 28 o3to o
F3HA ¥AHEH (Kim, 1983).

Littler and Huray (1975) vl California State®] San Clemente Island
AX sHzEH EAEF ¥ F¥E Shannond F ©FAd A,
Simpson®} $HEA 4T 4 Pieloud #54 AFE £43to vasggded, =
Algtre] JFE e A Ho] tixzTo Mt HutHog F TYAo] R
A& B 498 &4 A4 ¥ F = EA 0F, 7R 46535, v& BF
agx #Fo] 4H6Folth AR FRS ZARHLS U7dA e dolzn
BF29e] nuH HE Fojrh kFES ZAMAH L PA] AstelA He ¥
oA A JFHozw AE W A XNHE tF Ao YA F
FE FAA X3t AFA2 A PR ZAAH L AVe FE dx
S, e R FHEHLTL 7H7told A o]E9 FIYL we AL
2 A4t

2. B WG

AFz 239 Hx2ZHANE | (I okamurae), WAt EL (Y.
melobesioides), X %°| (S. thunbergii), & (H. fusiformis), ILF&4ts 2
(C. pilulifera) ¥ #7128 (S, sidiquastrum)©]l ¥F 8 = 94 F
o2 &¥3d TIFZY 71 2HE olFUY a8x $% (A crinita),
xejvl] (S. lomentaria), €3 (P. ishigecola), 25 E7W ¥ (G furcata), °f
71€7Ht8l (G complanata) & ¥ ¥WFIE F — ZIAAY (U
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conglobata), B}15H (M. simplex), "1 (U. pinnatifida), ¥ (I sinicola),
Ed712 (C sinuosa), 1E8+Y (H. clathratus), A5% (C. ocellatus), 9
nA A7 (G textorii), PIEAFotE (G turuturu), E7HAHE (G tenella), )
71€7H1 8l (G intermedia), &¥X4 (L undulata), 2'E1A4 (L
okamurae), FE7'HE (C crispata) 5 &3 &A% AF s F — 79
asedl (U pertusa), TE7ME (G amansii), A71$+Z7MAHE (G
divaricatum) 5 9% WAL AH weg LFAE @A Fol 9
AN AAER o Aol EHAHQ I TZE o&H ot 104d A F
A AFz A% 23d AR AS%H: (B fuscopurpurea), TZEH (P
suborbiculata) 2 ESENIE (G furcata) — Z{d FH #H 1
okamurae), A 3°) (S. thunbergii), & (H. fusiformis) & ZF2FEA43ZL (C
pilulifera) — Z W &R SARA (S, coreanum)F HFo|RARE
(S. confusum)e]l 2HTZE olF Z3H (Lee, Y. and L Lee 1976)3 ®lu 3
9 sl (B fuscopurpurea = B. atropurpured)t FTZEH (P
suborbiculata)©] A E 33, WA WHonlt}il 3R (Y. melobesioides)©] U5
3 Aol FAHAYE AL & F A HHAA (B atropurpurea)st
ZE3 (P. suborbiculata)& AFE Aol nF X3} Fol ofyA T
of WetxE EBE 23 AR NS gEI}E Fo] e HE o
Aok, adx 2 % AL o]l EAMF (Sargassum spp.)d F
7t 2Ezite AE& ¢ F e o XY 3R M xddd o=

#9) ZAZE tE R vart HA goy dvrHes B
(Sargassum spp.)t ZH (E. cva)’t F8& 74 FY942 € & AU Kim
(1983)& }EA 429 x0de A =t R F9 F71 422 % A9 &
A Fo st JAR 23U ARZRE P ol2A FZEH (P

4 o

u

LN, =]
= T



suborbiculata) — ¥ (H. fusiformis) — @%0| 22 (S confusum), B 7]
2 (C. sinuosa), BAZAL (S. hemiphyllum)] 71&AEE JA4 a8t B3
th B AR AAME HEET YHoputhdE D (Y. melobesioides) R 2
STEAETD (C pildifera)ol AR AHFHE et 23U AFx
Aot =t AL Lee (1974)7F AAEY Hx=F A4 A4 & nt
g} zo] =Y AR HEFL HF (Porphyra spp) EZMIERF
(Gloiopeltis spp.), &%l "7 (Ishige spp)%t ¥ (H. fusiformis), 281
3ol RAWME (Sargassum spp)¥ AE U F(coralline algae)E TEE
T TZE Yepd,

T AxFY FAREE UG AR A (B atropurpurea), ¥
SENANA(G furcata), BF% (Chaetomorpha moniligera Kjellman) —
Bof| RLFENEDR (C pilulifera), WA (C. crassicaulis) — 8t 1
2utgdet (D, dichotoma), ¥ (H. fusiformis), SAEA  (Sargassum
yezoense)®l YT E ol TFe°l ¥AHEHD (Chung, 1986; Lee and Oh,
1986; Kim, 1983; Lee et al., 1983; Kim et al. 1982). A 3i¢te] £23d+= A5
of B5E7MA8 (G furaata), V15 HE (M. simplex) — F% 7823
(U. pertusa), %71 (Pelvetia siliquosa Tseng et Chang), A%F°] (S
thunbergii) — &3] A& FEAIZ D (C pilulifera)?l FHATZE & T
ol YAHETD (Yoo, 1989 Lee et al, 1985 Kim and Lee, 1985 Song,
1984). 2 a @aiete] 2de Ao BEFE/AY (G furaata), R717HA]
dE (C okamurae), '} (E. compressa), VHA+H (M. simplex) —
%o FYaRY (U pertusa), W3 (I sinicola) — 357 F¥7] (P.
siliquosa), A&°] (S. thunbergii)?t T2 & o1& &Fel ¥AHEY (Yoo
and Lee 1980). &7|olA @Wx=e] F, A, F3l¢ & AFE At =2t 4

H



B9 A&XE v o AME ¢ F I 4§ Eo TR (P
siliquosa)7t A # QAN E 23t FH g Falgel e =3 3
Aetw]| x| Fo] (S thunbergii)7} AF T Mt e 23y FHA 45
A gt Fagtel e 23 R WKL, X (H fusiformis) A &3H
oA 2 o &AL AFE AUddME 2T FHAA ASF
8= Aoz ©oh Sohn (1987)2 # (I okamurae), W™ (I sinicola), %
(H. fusiformis), Z2E74A 8 (G tenax), BE°1X4 (L okamurae)e Z3td
ARo] 43t AL (C adhaerens), "tHE 5] (L catenata), 7M1
(G. tenella), A=Y (P. elliptica), <74 (C cornea), PIEA Tl (G
turutury), BAFotE (G filicing)e Zd 313 %3t Folata 33
th olE HZF7F NAHA Ado wetA Y& FFE dHE A& &
AgtE Aol H1, 2™ Ad &AM §3EE EYs Fw oj27]
7R Msa Faigre] HxF ANE st Ay E2xTE Y 5 W
& Aoz PO FHoRE WE AL 2AYY FFHFE TES
71F0] FFEA Yolr FFAte uwet FEo] dEA HPFE FE US
ojth, wetr ¥ ATFoME e FRoA AxHd FH71A 10 m HF
o FE3A zARFoER EH4EE FEE TIATEY HNR & AT
o] A8 wmsted ¥l Utk Lee, Y. and I Lee (1982)E H=F 4
A9 ZMe] % x&F Fxo] A HxFY FAREE VM 2
o 453588 FEIEY JIX2AA ARE AMNGASG 23H 2 Z3H Y
FRe WY WG NEL HASA AFY AFoE FEHLE HEY 7
AooF AT

e

N



3. WEEHER o

Litter and Litter (1984)t X #e TATY, =3, F2, A4, 443
E, €330 e A9, ¥H MUY 5L AH ABAA HAYE AN 9y,
WEFZ, &t 448 (Sheet form), AHY ¥ (Filamentous form), 3 ¥
¥71¥ (Coarsely branched form), &3 % (Thick leathery form), #3843
¥ (Jointed calareous form)® Z+A¥ (Crustous form)®] 671 71s8¥o=
TEIAY ole SAHEANAY AEYH JMEH HFE o] ¥rn B
Sohn (1987)% Zsl& Zol3tEA XA A42d &¥ HZHE 54 =
Z1e¥Td TFAEUE B R ) (Table 4, Fig. 36). &, S48 A3 ¥
£3e H2FE AN HZFA A FHNE BA EAC) 42 %, FHES M4
%, B 32 %, ¥E°| 31 %2 FEFAL] FEBAUEY & F£2E YUY
At olF TAH W FRE & ALY dukH 53 FHW
HRke] sHo] Y3 gxr7t & RAAME vay 2 L UedE A
& AJAMSER Q1o (Sohn, 1987) HHEET EHo| &L UYEo] Eols
At

HE, AHE7I8H OS5 B EA 59 %, FE 47 %, W8 56 %, &
% 53 %2 M3 GFAL] & ¢ dehnda FEe Y 2L @
< Holi ot wetA Acte] gl AR (EAH, £¥EL &g Y=Y
WRHE (HFH)S 2e & Jehlla Ut o]+ Sohn (1987)9) ZAsis} o
A3t A A4YH FEAAZ LYY FAHuE EAC 11 %, FE 14 %,
B, 20 %, £¥ol 16 %= YW®7t 7MF & FAH¥E Yz Y BEE
A Yol FEZ2AQHT XA Yt glon 1 o4 HFPsA FRIX
%1 Ut

AF AL A%l Jle¥dd 7AHNNE 4 Az FREE JEe=

ki



Table 4. The number of seasonal algal species in each functional

form group
Sites |Season| S | F {S+F [ CB | TL |CB+TL| JC C |JC+C
Spring| 8 | 16 | 24 | 15 | 12 27 5 1 6
Summer| 9 | 11 | 20 | 15 | 11 26 3 6 9
AEWOL
Autumn; 4 4 8 | 11 6 17 6 6 |12
Winter{ 2 3 5 8 6 14 4 3 7
Spring| 9|10 | 19 | 17 | 12 29 5 3 6
Summer| 6 | 14 | 20 | 15 | 11 26 7 3|10
Haengwon
Autumn| 7 9 (16| 13 5 18 4 3 7
Winter| 8 4|12 9 6 15 1 2 3
Spring| 7 7114 |12 | 12 24 5 0 5
Summer| 5 8 | 13 5 7 12 6 3 9
SAGAE
Autumn| 4 3 7 5 3 8 5 3 8
Winter| 5 6 |11 5 7 12 4 3 7
Spring} 9 | 10 | 19 | 16 | 17 33 7 3110
Summer| 7 | 11 | 18 | 12 | 13 25 6 3 9
PYOSUN
Autumn| 1 7 8 6 5 11 6 3 9
Winter| 4 8112 8|11 19 3 3 6
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Fig. 36. Seasonal variation in the composition rate of functional form

groups of marine algae at the investigated sites (C: Crustous form,

CB: Coarsely branched form, F: Filamentous form, JC: Jointed

calcareous form, S: Sheet form, TL: Thick leathery form).




AdEste o]§ NYL % AFEE AHol& M| ALIHUH (Table 5, Fig. 37).
AMH o2 E AFE EF A EAN FR 28z 3% AL v
#F#Eol < FY& Uiz Aok FE EXRXHAN GYEH} ALY
& EA HAA FE FAuI 21, JYEINYS F Y] vzt
9% 3¥e EAC FREYD & FAYE B9 Fa der {AEANZTY
o 4AYs EAC =9 ¥¥ FEA4U PES kFJAME JHENY
B 953y, FEANIEY} F4F e e FAE HEE UEdx
Joey dAYe vl WE 4538 Fol EEAYY FEH v
vl EAR &HRFol AT ZAWE Yz o] F ALY FAG
Y AL olFI AT AL U

AdEEE EHAE 4XY EF Hs@ 75¥T 2A¥E vl
A EHel HUAN EAT R&EAM A BI¥H GS5AY] 24vst
453 =1 Z 4¥L EAR PRAA k3 72 Fde YBES k=
oA #d AZeYo] FA dehdn Jon ARFEFH Od5FYFL qF9
vate] Aasta ok AgLHdE Y, AMEAEERNY, 5239
ZAn7} F7bste v {3 ASTYH YL Fade FAHE BA
o dAYe B sHEol & 2AWE T A AHEIFLS FA
& dF ZA¥E JYehie BE d8A¥ e 3 F4 d3E vEdz
AL FAAZLYLS A Frlee A4S BRIn AEYES 5HA
HA z=Au&& JYeldlz o) Littler and Littler (1984)€ |83 3 A
¥y B3 Ao met U EulE =3l 37 HE HderisTo A
3t Qe Eoha YL AHAAY L =2 FA BT &
Aol @ HgL A4 ¢FPYA L =A% Fog 7]€9 A Aom=
Bl FEAT AYA JFYFH AHGEe TN B4 BRI W
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Table 5. The seasonal changes of algal species by the composition
rate of functional form groups in the four sites

Functional form
Sites |[Season
S F CB TL JC C
Spring| 14.03 | 28.07 | 26.31 | 21.05 8.77 1.75
Summer| 16.36 | 20.00 | 27.27 | 20.00 5.45 | 10.90
AEWOL
Autumn| 10.81 | 10.81 | 29.72 | 16.21 | 16.21 | 16.21
Winter| 7.69 | 11.53 | 30.76 | 23.07 | 15.38 { 11.53
Spring| 16.07 | 17.85 | 30.35 | 21.42 8.92 5.35
Summer| 10.71 | 25.00 | 26.78 | 19.64 | 12.50 5.35
Haengwon
Autumn| 17.07 | 21.95 | 31.70 | 12.19 9.75 7.31
Winter| 26.66 | 13.33 | 30.00 | 20.00 3.33 6.66
Spring| 16.27 | 16.27 | 27.90 | 27.90 | 11.62 0
Summer| 14.70 | 23.52 { 14.70 | 20.58 | 17.64 8.82
SAGAE
Autumn| 17.39 | 13.04 | 21.73 | 13.04 | 21.73 | 13.04
Winter| 16.66 | 20.00 | 16.66 | 23.33 | 13.33 | 10.00
Spring| 14.51 | 16.12 | 25.80 | 27.41 | 11.29 4. 83
Summer|{ 13.46 | 21.15 | 23.07 | 25.00 | 11.53 5.76
PYOSUN
Autumn| 3.57 | 25.00 | 21.42 | 17.85 | 21.42 | 10.71
Winter| 10.81 | 21.62 | 21.62 | 29.72 8.10 8.10




SPRING SUMMER
120 100

PYOSUN PYOSUN
A 4
SAGYE SAGYE
=

= HAENGWON =] HAENGWON

£ - &

z AEWOL z

[+] P AEWOL

E =

7] 7]

] 0

[\ Q

3 >

0 O

[5) [$)

FUNCTIONAL FORM FUNCTIONAL FORM
AUTUMN WINTER
126
PYOSUN PYOSUN
4

SAGYE SAGYE

= HAENGWON w HAENGWON

& [ & [

2 AEWOL z AEWOL

o o

= =

3 8

a a

: 3

5] O

FUNCTIONAL FORM FUNCTIONAL FORM

Fig. 37. Local variation in the composition rate of functional form groups

of marine algae in each season (see the legend in Fig. 15 for the

abbreviations).
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oltt (Sohn, 1987)T }REd ¥ ZANME EA, HECIY YEE =
& FAHUE UBhID St BE EEe] ReHE FHHE RS £S5
o ¥ Re dRFES £23 YHE VA U= Re2 2L Somn
(1987)8] E3el W2W £ S AERH AgAle] 37 Fasta
el AREA A AT NS A Bol LU E YT She,
Agol st HAE oETT ddth webd Y ABYEe $3
47b glem dRFE} BT 2ol 1ed Y] & TS vE
Wz ek

4. W BES B ERN BH

FHE AF= ALY A2F A EHAEE AR o Wiy ¥4
2 FAARAE & e 9SH Zo] FEY F U

399 wady EHABAA Al 25404 EAY 2IW FF (A7 =&
35e 7MAY 2584 RIAHL A=A R (H fusiformis TLE 489
%)o] B AL o]F1, ¥¥F (A3 - 4E 20 - UF)E TE AAJ
v 3le] wieksl™ (14%) w194 (E binghamige 8% 13 %), 93Z (C
adhaerens 8% 05 %), Nv1¥94 (P. fascia 8% 0.1 %)7} oA Hol A
T Z2¥sle AL oF1 iR o FAFEY JARNAAN Y@ F
B (S2)7F 9 % 9 HIRARE FEAA EHIERL AEHE (G
intermedia $8% 09 %) &% o] @508 E¥Iu 7] HEC|H 34
ZAI F WY dEAFAAE H7E7HE (G intermedia)®] Ed&
ol B & UABANE 920] A&HlT

490 =ALE vidY A4 F3 £FS 209 &% (PE)7L AlFAM =

& 35S 7MY 5L ol AL FF (P3 - 59 AHAL vY (AHYHE
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2¥F 20 - 4F)FY HF (P F SV 11FoE WYy, &
AAHEANAN HE EYsA Fe BANF (S sagamianum 30 %, S
confusum 2.8 %)%} ©vlEA| ol (G turuturu 14 %), 2 (E. cava 1.3
%)e°l FAZE °olFo o AN ¥ U, & FHA BHA
QA ¥ (H. fusiformis)E ©] AHAAE o} 8 5 U Y9 Aold 9
@ Aoz Alrdd

5€e ZAME widy BAZAFAAME A 25M =3d FF AHE
(S3 - 6, P)o] ¥ 35S 7HAn EHI Ad=d YE (S3)= HEFH
o} g8 THanY (U pertusa TLE 127 %) 384 (G flabelliformis
FRE 122 %)°] o AHAAT $HPAew P}, I W 2¥EF 8
)L F8E7H 01 - 1.1 % 2 91§ A4S ez, BiEge S+
A Yol FRAPHY FAG Z2FFYlE FAIA EAF (S confusum
234 %, S. sagamianum 4.2 %, S. siliquastum 38 % & FRX)$ A F o]
(S. thunbergii 8% 130 %)7} $H & o|& AL YA 7] HE
t}, S5 ™ (I okamurae 8% 137 %), W™ (I sinicolas 8% 54 %),
A& FEAED (C pilulifera LE 75 %), A& (S thunbergii 38 %
66 %)7t $AFoZ U S6 FALTEANIZY (C pilulifera)®l T8
T 136 %= $HFo &9, 2EWTY (H dathratus $8% 76
%), BA712 (C sinuosa TLE 7.1 %)l BZAF (S. confusum 7.9 %,
S. sagamianum 69 %)7} °o A $HAA AL FAHT A7 HE
e 35S duA FEEg Aoz 3P xF IF (POE FFY T
Bo vldld F¥F 57 olf FHa (11F) 2¥F 9 FoEE 2o (06 -
95 %) ZH (E. awa $8E 15 %), 99 (U pinnatifida 8= 06 %),
f71A%L (A pusila TLE 06 %)%°] ©] AHAAT 54 EH3}7] AT
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of dojy= Yoz FH¥EY

64ol =AM vidy EAZAFAAN EAY 2P TH (A7 &9F
(Outlier){ ) EAE Yelyo] 153 2% EFA BHI AR EA
9 & AFAMRT 7t g A4S Uz U (8¥F 18F), A
Yoz x = P9 8 x3d BAWMHF (S confusum 129 %, S
hemiphyllum 13 %, S. patens 1.1 %% F8%)& H|E3dA o] AHAAMT
231 Y Foze F2TFEAED (C pilulifera 43 %), +ZF7HAHE
(G. amansii 2.4 %), B1Y (U. pinnatifida 2.2 %), 3A7] (G verrucosa
09 %), Z2A:A (S. dubyi 09 %) T°] 283t & AH »laf oI
2&S Yeh] ELE FAEH

7THY IAALZNANA 95 %9 HFALE FEAA B&Y EAL 2300 4
Hol 32 A HEo] RIYE YA}t EAHL Holv A& EANE (ADY
A$ BEF7MAE (G furcata) & FXo] BE08 &¥IY FAE 32 %E
olF3 7] WEelH, B FF (SDAME AHA (E linza)?t TLE 0.3
%EA @ Fo] 23 95 % HMRFAEE Eole FAL v
1, BAY }F (AD)AAME & AFAM X ¥ T AUE 2 8u¥ITY
(H. clathratus 8% 15 %)% "9 (U. pinnatifida 8% 09 %), 3%
& (E. compressa T8 06 %)7} ©o] AAHAA T FAHIL glo] o]o &
dAolga ¥ 5 Utk

84 Widy EMZAFNA deid EAY =3d FH (AJ7L 15H 2
% BFAAN 5& d3FE 7Y, & APEH Eed A& o AHY 4
Aol v AARY tgdte (¥F 20F), =AM (H sargassi 5
8% 24 %), 2E¥TFY (H dathratus T8E 06 %), HEH (P,
ishigecola 8% 05 %), ALA4 (L intermedia 8% 04 %), 3% (C
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fragile 8% 02 %)5°] AL o]Fof o] AHAMT B U7 AL
o2 FAHH.

1190 A 3z AR vy E4ZEF FE (HL, HOH k=
(P 3 -4 283 ¥B (S2, SHTY R AHEC] A 154 R& a3
7t EQE olfE, FEY AF HDAAME HAHIGAZZ (V.
melobesioides) & FT%o] FAE 64 %E VS22 ¥ U7 wHE
o FE FHE He)NAME o NF AL ¥AP}n Ae 11FY AZXFT
a9 27 A e (G vagum FLE 25 %), 7P E(C clavulatum T8X 07
%), Aol A (L okamurae 8% 04 )°ol GEXNFEFHAE B¢ o AH
oML 83t U7 HEI

¥H kE FH (P3 - 9t ¢ AHEFHE 924 P3AA $HE ol F
= ¥ (H fusiformis T8E 479 %)% 9 (I okamurae 8% 399 %), H
#HorultiAt 3R (Y. melobesioides 8% 188 %)°] +H A AS5E B3
31, PAANE ¥ (H fusiformis TLE 479 %)# FHT&U3ZT (C
pilulifera 8% 400 %), M (I okamurae T8E 120 %)7} & A gH:=
g o] AN & HAL YA U] AEoH F AHIY sFe
WAool A Z R (Y, melobesioides)™ FH&T&A3 D (C pilulifera)®]
A ztololA wFE Holgtn FAHAT Wi S4 AHL HEH Y] of ¢
wietslel AT (E lina FLE 95 %)% WAHoIRUAIEE (Y.
melobesioides 8% 11 %), 471X 7HtE (G divaricatum 8% 1.0
%) 4% Vo2 AL YAd3a Y] HELE FHAH.

199 A3 X247 #RY EA 234 % (A5 H5 - 6)7t EAS
AR (ADS 4 @AY ¢ ¥R YE AL EAY 3 AF
(ADE W Aol 3 W (Y. melobesioides TRE 46 %) @UFo] &2



2 &¥sa U7 WEoln] EAY 4 E (A5 Y& AHM ¥
A ARY BARAE (S hemiphyllum 8% 7.7 %3 nEvdAE (A
beauwvoisii T8LE 48 %)5°l €W Y1, AEA4 (L intermedia T8
T 19 %)% FaEwBLE (D. dichotoma TLE 15 %), N71M4A (L
venusta 8% 14 %), A71%4 (C qffinis T8E 1.3 %)0] AL FA] 9]
AGAMT SHHo2 S¥3t Q7] Wi, HEY Z3W 35 (H5)
Mz H2F A FAo AU SR 28 ARARY (C gfinis TR
T 26 % )& v (U pinnatifida 8% 1.7 %), €7 (G tenella 58
£ 11 %)7F o] A S FAHI} e, FE 3} (HE) xS
H5 & ®i&dd vEAFolE] (G turuturu FRE 05 %) HAA (C
adhaerens T8 06 %)°] °] AFAAH &¥3x U3, HHS AFFHE
B4 (G flabelliformis 8% 18 %), #8712 (C sinuosa 8% 3.0
%), 7t (C affinis $8% 26 %)°] HoA A A= glo] H6%
EOE € oF3 AE ez FHEH

299 widy EAAA WEgel 2d) 3F (S6)7 Al 1FA & 35
< 7HAY 5534 #EE AL A BA HE FHANA EE QA @
* BaE7D (C bullosa TLE 50 %)5H AT E (M. simplex TLE
31 %), BAFS (L difformis F8E 1.7 %)) ©] AF A& o]Fo
43 A7 HEQD Aer A
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I.&E &

¥ ZALE B89 H ZAMA LA FFHLE YW HXFE S2F 4
o7 23AARA (U conglobata)®t TH&RHA (U pertusa), 3% (C
adhaerens)® 327t (C fragile)Fol® ZZF+ 10F22 ¥ (I okamurae),
Y9l (I sinicola), Bt FE€ (P. rugosum)® E#71% (C sinuosa), vHHs ¥
(M. simplex)® v|9 (U. pinnatifida), ¥ (H. fusiformis)®} &&o]X2 A}k (S
confusum), ¥ 71 RA (S, siliquastum)3 X Fo| (S. thunbergii)s°lil ¥
ZFE 13F o2 HEH (P. ishgecola)P $Z7HMH (G amansii), W71 5%
7WAt8l (G divaricatum)t &8 (L. okamurae), vt AE (A
beawoisii)® WAHolHdE W (Y. melobesioides), ANHM=AL (A
ephedraea)™ ZA&TEAED (C piluifera), R4 (G. flabelliformis)® 3
% (C ocellatus), €78 (G tenella)$t ol 4A (L okanurae)s 27
Fol BEHUH.

PP T E¥E AZFHFT I ZAA AN LHIA AFE TLEA
EAXNANNE G239 (E compressa)®t AEFRA (H. rubra), Z9 4
71 (F. zostericola)®s XEAWZW7] (H sargassi), TEAZE (H
subdisticha)® &0l 2 At (S, partens ), AL AIZDR (A modesta)s 7
Fol AYHAL, HFAME HESA (C Jjoponi)Fd FEsol (P
telfairiae), 71 =AVE (H. parca)? ¥IQHAL (M. denticulata), A% (C
ocellatus)® 2 ¥M4A (L pinnata), FEEH 0| (C wrightii) 5 7%°l €¥3}
A, Y@ANAE AARY (E dathrata), S5 2L (P. japonica )5 2%F°]
i, ®EANE olE@ LHFL LAHA Edd ¥® HFZH (E fragile)
AU XA (S, hemiphyllum), Bolol714ED (J adhaerens)® FE7He4
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(C crispata), &AtEE (C parvula)¥ vidZEo| (L atenata), ML (A
japonica)s 7¥FL AFE FXd fxsc EAS FRAAMT ¥ 2
Bvl7Y (H. clathratus)$t 1128]v] (S. lomentaria), Y1<AY (A. dilatata )3
71 AL (A pusilla)s 4FL AFE GRAY PR} KFA #IHE 1
#Foltt.

ALE THTERE BEAZAALY 24dde 3 (I okamurae )% vH)
9 (M. simplex), ¥ (H. fusiformis)®} @Hol2 2t (S, confusum), LR
AL (S. hemiphyllum)® X %0] (S thunbergii ) 9 ZZH FLeT&A
3% (C pilulifera)® N71E7MALE] (G. intermedia)s 8 ¥ZF, 281 79
Z3te (U. pertusa)7t 8% &¥stL, WA (I sinicola)st R (G
flabelliformis)e A& vehd A7 =3d F¥9} stel ztz w T3
o Ut E (P. rugosum)d BH7ZL (C sinuosa)e ENA 7H&ol ol27]
7HA YA Zz2{7 953 & AAEE B

HR 2dd= 5275 2323 (U conglobata)st 7440
(U. pertusa) 2%, £ (H. fusiformis)® @Fo|2 A4 (S confusum), SHuj7)1 =2
At (S, siliquastrum)® A ZF°| (S. thunbergii ), #1712 (C sinuosa)s
ZzF 5%, 2=z $XME (G amansi® N71$E7HAE (G
divaricatum), 3724 (C qfinis)&} IFLE (C ocellatus), €7} (G
tenella)%t WAoo}t E L (Y. melobesioides), &S (L. okamurae)® =
ST ENZD (C pilulifera), ¥RE (G flabelliformis)® o)A (L
okamurae ), 171718l (G intermedia) 5 11%9 ¥ZF7t 4% &¥sl
o HEAL 23d HA9 F8 FAHFo|.

Y®e zJdde A#AA (E linza)t S (I okamurae), ¥ (H.
fusiforme)® 2% 2 AR (S, confusum), B¥7| 2N (S, siliquastrum)}
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A Fol (S. thunbergii), FE7HE (G amansidst A71$ZX7HHE (G
divaricatum), vt AE (A. beauwvoisii )& S TEAZ D (C pilulifera),
}71E7HALe] (G. intermedia) 5 11%°] 4% €¥31 U+

& z2gdoe FHERR (U pertusa)st 3 (I okamurae), ¥t 5§
(P. rugosum)® % (H. fusiformis), 8% 122 (S. confusum) A F°] (S
thunbergii), ¥ (E. cwa)9t B71$R 718 (G divaricatum), FE€ (L
okamurae)® W& A% (A dilatata ), AHNESAL (A ephedraea) ™ & T
&X3 D (C pilulifera ), BA 23S (Y. melobesioides)® °}71 & 7HAL
2 (G intermedia ), ¥R% (G flabelliformis) 5 15%°] 4% &¥3d %
B HAE T8 U (Table 5-16).

NPT 2E AAYTH AP &3t HxF vt ER 42 %, &
B 34 % VB 32 % &EF 31 %2 5EFAQ] dFRT & FAE Y
2 Ax APENEH G5AY AP EA 59 %, %

% 53 %2 &0 vuH ¥ & etz Jdov, dAto] AYAEY EA
3} FEo] ¥ WD FFe] /M F& #E Holn Utk AMEEE ¥
Aol 449 BF ¥&E 71587 ZAMNE HERRL JAou JFHC] H
WA EAS REAM APETYH O]AY st €53 =2 G4
Yo EAD WA usdty 7eHdE Wige RFEANA FEIZTEH
A Vet n on AM3EE G85AY L dFo wisted Fada U
¥ AFT A e FaFo] FEX} HEAELS Aq AA
wel g dehtzn jlen BF 4% EAdME ¥ (H fusformis)¥ H
(I okamurae), A%0) (S. thunbergii)?} F83°l ¥1, FRAAE AFol
(S. thunbergii)®t T8 2R (U pertusa)’t 8F ELSHE Y ¥ &
F&X5D (C piluifera )& 3 (I okamurae)s R Jeisth G5

o
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WBANE ¥ (H fusifformis)® A Fo] (S. thunbergii)® Fa3ko] B
2 AA Jdeggan EHFANE FHeFeA3ZE (C pidifera)™ = (1L
okamurae)®] F8%tol ¥ WA A Fo| (S thunbergi)®t THEHH (U.
pertusa)® F83°] AdFH oz ¥A veigt AREE olg FA_FY F
Q3] YMZ SES A Fatd Yu ALY Bl whod, FFHA wed
aANEAEL ALEE A zol§ BRI

2 F YA AF HFAHE dANZE 49 A FE FHA 994
47 B4 ALHA GYY g7t $& EHE Holn oy ALHE
4 ol RYEd FERAME 8¥ (206 99 (182)°] ¥ +F (15.7)
& /M8t ¥9E BT REIMNE 499 Ha (1579 7¥€ = ©&
M3 (1517 YeEdE o)A 2A (Biomodal curve)d §3E& ol F5
At

8 Agdz e HEY F ddAel 116 - 2069 ¥H (BT 163)E
B 4 B%n REAAME 70 - 1579 WY (9T 1052 /M @A
Uelhgon EAS HBEE I FAEY (HTl &7 129 R 129§ BA
o EAO MEFUYE 79 - 202 (EFEHA 36)2 UYEIYAM BiRe] ¥43FE
W99l 91 - 176 (EEHA 26)° vl FFo] S22 WA
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VI E #

B d7E 198749 3¥%E 19889 2¥€7HA 143 AFE A EA, &
B, 8, ®¥F 4] ZAAzAA 239 Hz2F AN ZIATZE A
2 AFHog B

ZAPIL B F 113 Fol WY T FHIAAEH o]F FxHIT 13F,
AZFE 32% 281 FZFE 68F2E AFE 29 YL HutHo
2 60 % ool FxFE TALED 28y AL mEA F 2ANE
o] & tEd. & EAL XZFH7t AddsA Jdelwti, ® (H fusiformis),
5] (I. okamurae), X% o] (S. thunbergii), &% | BRIt (S. confusum), %<&
TENEY (C pilulifera) 5 5%°) $3H o2 YAt YBRE FxHT
sty FRAs (U pertusa), EHZIR (C sinuosa), % (H
fusiformis), 1811 ZFLFENED (C pilulifera)o] 9% +HH o2 YER
o RELS AZF7L vinA TR o) (L okamurae), % (H. fusiformis),
2T EAZ Y (C pilulifera), WA o33 D (Y. melobesioides) 5 4%
o] $x¥eoz YgRt FHEL FEH7F A g FHEAA (U
pertusa), % (H. fusiformis), A %o| (S. thunbergii), $+Z7HAte (G
amansii), 5L (C. ocellaus) F°l $AHATG. wetx FHEHA(U
pertusa), ¥ (I. okamurae), ¥ (H. fusiformis), X %&o| (S. thunbergii), Z<
FENEY (C pildifera) 5 5F0) AFE A Aol 4% $YHo2 4
L3 HzFold FHZERYE AFE FF AQdA o F dFINL,
PYRAME AL L FAXNE 7MY e £F) EACA 4F w2
F8XE ZE Ud PR FHEAAE ofF WAt 2¥HY AFels EA
3 HEAN dF & FA4XNE JeEUt £& JHEYEH FLA7F AHA
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FolA 2¥ Hd2 HAZ AHAHA AHE 49 FF3] Folo.

AFE B8 dge FAPE7IYTE (Coarseley branched form group) ©l
FEHAA $AZ AAe] ZAE NWE FRE JdUge RE VYT
(Functional form group)el 2 ZA ST EAAE AQE7gT A
Z 2892 9AYE (Sheet form group)® A3 F (Filamentous form
group) 7+ AL ¥Rt FRAE A 7% Tl 4F +A3
o RHAZDYHT (Jointed calcareous)® ZA43¥ T (Crustous form group)
o] dF WA Jelgth WEdE YT, AT, AHEVIEE, o
$ 3% F (Thick leathery form group) ¥ #HAELYFo] 4% n& &4
B4 BT KFAE AMYE, APEVIEE 28 dXFYH o] A
AT QYT 7HEF ALl WYL FEAAILDYT L AL L
kel Al Yelsttl JAE TS AFE Aol Yk oz FAYu|go] 10 -
17 % QA T, HHEAAL ALl FAHEO] 27 %2 HLXNE BHUL £F
AAE Zhgel didd] ReksATh AP T L AAor FAH| &0 16 -
25 % ARG EAAANE Bl 28 % 283 7126 11 %2 o ¥t 4
A AHENYTY FAEEL 21 - 31 %2 AFE A HZF A
NEAHQ 7|58 T2E Yeint dSAYPT LS FAHYEo] 16-28%% FH
BT tdgoez AFE At £AH3HA JEldT. RFEANIZTYITLS ¥
Be} xwol Ta TAHSATG. AP EANM BRH AN 11 -
16 %2 TAH &L ZXT AFE Aol AvHog nloksd,

Bl 84 (correspondence analysis, COA)dl 2J3lH, XE =3ty
(Pe)7 Eoll SR AL YWz, ER 239 F5 (A, Ao £7 9
Ed BXH 447 REHE € BAT 7hEoe 4 AFHe] nF 4
Hol AAY 5L YA G, B 24U R (Sl SHEAHY A
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Aol velstch A LA (Cluster analysis)oll &3, Fol #ig 23l F
5 (S2)9 A Aol 99 %29 HFALE FEAA FHHUL, AFd= Y& =
o] FH-9 35 (Ss, S, Ss, Se)S] A Aol 95 %9 H|FALE FEAN =
HEAS EAL 2ZdE AFAA 7H&el ol2e A7l & Az &
gEE o] velga, Agde HFHE =3d A7 (Hy, H)ol 95 %9 ¥
FALE FEodA BEsHE 4ol ek

AFz AQodA HERS =Tl F Ad¥d A5 (Species diversity
index)7} 11.64 - 205622 7H¢ W Fo] @3N WA KES =3
E FOUYAAS 699 - 157022 F2Ao M NG AL MY &
A9 ztdolE 490 FOIGAAF7E 202002 MY =3 1249 A=
HAuok7h 195 HA zolAdh FES 2Tde 4¥d F oY A«
157022 HuXg HAXT 68 Hir2 HAG7 8¥d B 205622
EolAA o334 (Bimodal curve)® 53E& RAT. W& =Tdol= 4
g F A 57 7 2% A3 F 9 A7 RotAAM 7HEd
HA2 AUt AL Ha golalth £EFS Z2ddE 4490 FOFA
AF7t MR ERA 5490 FZH3] Fohvtrzt 7€ tAl wohaew A
SHREH 129704 WY F 24L& Jebdth WM AFE A 23
HzF FUIGH At B =32 AL ¥
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VI % &

L3} FAFoz FE HL ojFL ARd}Y FA o] 8§¥ uFdA
BEd ZAE =YD AAde stEXAe der A9 mAYH AT
Qg Y=+ € AP

ojzgl & = vithk 879 AE FAZ AFIA A=Y FH LA
A ol wMEHY =8 Yol L] S F ¢1 AU 5
B PANA EAE AB FAL AFH T8 FHEH A= HEUE A
F# FA FEOn JIP wedA g9 2oL Avks H3) ALsn
18-22 =)

B AASAEA M3 A3t vt2Fel FA AFdeta o7 ¢
A4, A99Y 2AFdAE ZAE =PUT B2AE AT FAL FE
ol7] A oAl RAFAdR £FY ned, AFAYR =FF usd, A
Foista ol ¥ myd, MANER FEdf AFdY o E T THHIA
T4t

o] &9 AZRE ulR7A A AL FANE L& U4, HER
AN olFE MM Ego] & Yol HAUuFYUT A¥AY 4} AHPES ¥
& o)¥E, LEYTAE nuEE AP

oz 0:71A W APLAME BE YL ZAdta AT A
4718 F9 A<E AYnitt HJ& Zo] dUE Huig A, B 0
of, Z dl2d, JF thejolelA o] ¥%E =HYUY.
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