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AFe BATH AGNS MaRe] HEAHESE B48 et $ls] 19959 9¥RE 1996 797k4] 4
4 702 3|YE el AEEFAELF S 2ARIIL. Q87 F23 A¥T 98 47 174°C, 34.06
psu BA A2, sHll LAY e Heol AEx AT FA4Fe 248 JeERdT. I99F
BEE FF71d47) 0.07~10.08 uM, 4HS10] 0.05~1.70 uM, TFAF-F27F 3.08~21.86 uMIL™, A Hd N/P

= 9.59~10.609] HAR I E ZE Uk Fhdo] AEEFAES ARaez Fgsa o 47
At §239] Zolw d¥dE 32.0 m(18.9~48.6m)E AFY wig} Zolr} glom Awe] Ryl JAAAE
Bt AEZH3IE chlorophyll a9 £XE 0.12~151pg L, 22 15x10°~7.0x 10° cells L'¢] ¥
AZA Yzt YR =3 EA9) e JepY. AEEHAEY FUF,E F 555 128508 BY
R 99%, SHIRRR 263, #HUERR 2F, 9RHIT 150] 2L 9F FE EYFE 7AHY AT
dAde HRzF 2RV FUleIET. $82S Paralia sulcata (Ehrenberg) Cleve®t Cylindrotheca
closterium (Ehrenberg) Lewin & Reimann 5°] F8FO0ZA olE AAA ELFI/}F 459 FHoldom &
T Aoz FHEY, FURY A5 d HEL 1842 AFE 3¢re] dutHel grEoh thh gkt

Environmental factors and phytoplankton community have been bimonthly investigated in order to clarify the bio-
ecological characteristics of coral habitats around Moonsom at the southern Cheju Island from September 1995 to
July 1996. Annual mean temperature and annual mean salinity were 17.4°C and 34.06 psu, respectively, showing
lower temperature - higher salinity in winter and higher temperature - lower salinity in summer, which means such
conditions are inadequate for coral reef formation. Nutrient concentrations represent that total nitrogen ranged from
0.07 to 10.08 uM, phosphate from 0.05 to 1.70 uM, and silicate from 3.08 to 21.86 uM. The N/P ratio showed the
range of 9.59-10.60 with decreasing offshore-ward, which means the phytoplankton community could be limited by
nitrogen sources. Annual mean euphotic depth was 32.0 m (18.9 m—48.6 m) with difference according to season and
reveals the close relationship with the depth of coral distribution. Chlorophyll @ concentrations of phytoplankton
ranged from 0.12 to 1.51 ug L™ and standing crops from 1.5 x 10° to 7.0 x 10° cells L™, showing higher at inshore
than at offshore with a blooming in May. A total of 128 species of phytoplankton occurred in all stations, representing
99 spp. of diatoms, 26 spp. of dinoflagellates, 2 spp. of silicoflagellates and 1 sp. of blue-green algae. Diatoms are
main taxa in all seasons except for occupying by dinoflagellates in summer. Among dominant species, Paralia sulcata
(Ehrenberg) Cleve and Cylindrotheca closterium (Ehrenberg) Lewin & Reimann were predominant and are likely to
be main food sources for coral community. Annual mean species diversity index (H') was 1.84, showing lower than
around the coast line of Cheju Island.
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Fig. 1. A map showing the sampling
stations around Moonsom in the Sog-
wipo coast of Cheju Island.
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& % 1miE Sedgwick-Rafter counting chamberd] ¥ &
&3 u] 7 (Olympus, CH-2)5}lA A AEFE wbE Al H

Bsld cells L2 sl @EFo2 BABAY 4L
SIS (<400~ 1,000)3te A AA3I53e 5F0]"8L Hasle and
Syvertsen(1996), Steidinger and Tangen(1996), Thronsen(1993)-&
ZAZ A3

A EEHIEY] chlorophyll a S EE T5HE g 1LE
Z3l9) GF/C filter(Whatman, 47 mm)E <J3}8F & 90% acetone
o 24x7F Bt W EAT T AARIE o83t 3,500
pmollA] D482 AlA UV-VIS spectrophotometer(Shimadzu,
1202 2438 kS Parsons et al.(1984)¢] 2ol 23] &4 A A
% 22233 g chlorophyll a L'HE Al4FstsiTt.
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€l X% (Parsons et al., 1984)° €3] JeRfAct.
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Fig. 2. Seasonal fluctuation of tempera-
ture (°C; A) and salinity (psu; B) in the
study area from September 1995 to July
1996.
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Fig. 3. Seasonal fluctuation of ammonia
(UM; A), nitrite (UM; B) and nitrate
(UM; C) in the study area from Septem-
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(o3 o)
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& 9T B A vEd Ashe AFE )

obd FHE(F 5, 1989), EE-(EYE) AMEEFH T, 1991), F

R3E)

AR @ T, 1993)ET £oH, GF(*HAE)
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Ry |

& =, 19927 wssk EXE5 B2 B8 A= Bakus er
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Table 1. Comparison of marine environment factors between Moonsom coral habitat and other coral reef areas in the world

Site W.T. Sal. Euphotic NO, NOs NH, SiO, PO, Chl. a Source
4] (%0) depth (m)  (UM) (uM) (UM) (M) (M) (ugL™h
Laccadive Sea  29.0-30.0 35.0-36.0 69.0-81.0 0-0.01 0-1.0 <0.35-1.74 020 02-1.0 0.080 Bakus et al.
(Indian Ocean) (1994)
Andaman Sea  27.0-32.0 24.8-34.0 75.0-90.0 - 0-20.2 039-3.82 0-25 0.54-1.17 0.033 Bakus et al.
(Indian Ocean) (1994)
Sesoko Island  21.0-28.0 33.8-35.5 14.3-31.1 0.02-0.25 0.15-29.05 - 0.7-10.9 005-1.0  0.770" Sakai et al.
(Okinawa) (1984)
Moonsom 13.7-26.6 30.6-35.3 18.9-48.6 0-0.47 0.07-6.91 0-1.15 3.1-21.9 0-1.7  0.730 This study
(Cheju Island)

*; unpublished data measured by the authors
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Fig. 4. Seasonal fluctuation of silicate

(UM; A) and phosphate (UM; B) in the
study area from September 1995 to July
1996.
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(Sakai et al., 1980)ETH= B B¥E HHTH(Table 1).

EFRNAL] FEE 0.07~1058 pME 98 RE 197H4] A Zt=o| Bi5}

40

& Skt AEEHAE disdo] dold A7l 5¥€e F FEEH Ase] FHEIY] FAE AZRAY FAE
AAE B & AL ZAsgen, 3 HFEYE F3A  zooxanthellaeEETAZF)Y F5 28 o™ zooxanthellae
7V WAL Al S TR BEVF B4 e AEESE 7 ' SR FAAY S8 858 98 533l

Eo A& X wilY] Aol Uehdg & 5 AUthFig. 5). KA, 23] gle tlfRY AAEFE 4dolshe Holdd
AR e N/P HI&2 399 7P 2 Ye@E T NP=13.80) el EXgdo] g2atAn fgFolsliMs dAgxy it
S JEWI L HAESHIE tSao] Y& A71¢ 11¥7 5 (Nybakken, 1993). Z22ju} tji 2] A542)R]= zooxanthellae

Qe 27t B 4333 7112 T2 AVRD WA YEd3 9L 7} Qe AERe Holgos ARERAEL Holdt IH

St. 1 St. 2 St. 3 Average

Sep. Nov. Jan. Mar. May Jul. o Sep. Nov. Jan. Mar. May Jul. N Sep Nov. Jan. Mar. May Jul 0 3.0 6.0 8.0 120 150

MR R J) «*%’ 0

g N | 2om \-j-u . L/ 30m,
\ X

| K 3_(5 LAY
) %(::; A

7

o

(‘D

o

om

3
3
J

Fig. 5. Seasonal fluctuation of N/P ratio
(A) and total-nitrogen (UM; B) in the
study area from September 1995 to July
1996.
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Fig. 6. Fluctuation of euphotic depth(m) in the study area.
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from September 1995 to July 1996.
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Fig. 8. Seasonal succession of dominant
species in the study area from Septem-
ber 1995 to July 1996.
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illifera, Cylindrotheca closterium, Ditylum brightwellii, Lioloma

12%592 Asterionellopsis glacialis, Bacillaria pox-

delicatum, Nitzschia longissima, Nitzschia sigma, Paralia sul-

cata, Pseudonitzschia seriata f. seriata, Thalassionema nitzs-

Table 2. The distribution of dominance species diversity and evenness values in the study area(A; Simpson’s index, H'; Shannon-Wiener’s

index, J'; Pielou’s index)

St. 1 St. 2 St.3
Month Depth H
(m) A H h¥ A 24 7 by 54 T
0 0.10 2.06 0.94 0.27 127 0.92 0.17 1.04 0.95
10 0.17 1.71 0.88 0.29 1.07 0.97 0.33 1.01 0.92
15995 30 0.11 1.87 0.96 0.12 1.81 0.93 1.67 - 0.86
ep- 50 - - - 0.24 136 0.84 0.15 1.90 0.87
Avg. 0.13 1.88 0.93 0.23 1.38 0.92 0.58 1.32 090 153
0 0.08 278 0.86 1.11 2.67 0.84 0.08 272 0.87
10 0.09 2.33 0.91 0.18 2.04 0.80 0.12 2.63 0.83
N 30 0.13 2.26 0.83 0.10 2.35 0.89 0.06 2.49 0.94
ov: 50 - - - 0.13 2.03 0.88 0.24 1.29 0.93
75 - - - 0.21 1.55 0.86 0.21 1.42 0.88
Avg. 0.10 2.46 0.87 0.35 2.13 0.85 0.14 2.11 089 225
0 0.34 1.82 0.63 0.39 1.41 0.61 0.33 1.66 0.63
10 0.40 1.48 0.60 0.45 1.35 0.54 0.27 1.76 0.65
1996 30 0.30 1.53 0.64 0.37 1.70 0.61 0.32 1.49 0.58
Jan. 50 - - - 0.41 152 0.60 0.17 2.09 0.77
75 - - - 0.36 1.56 0.65 0.37 1.61 0.63
Avg. 0.35 1.61 0.62 0.40 1.51 0.60 0.29 1.72 0.65 1.61
0 0.08 2.53 0.89 0.19 1.90 0.79 0.21 1.78 0.81
10 0.14 2.16 0.84 0.05 2.36 0.95 0.1 1.82 0.94
30 0.16 1.95 0.85 0.11 2.15 0.89 0.14 1.84 0.88
Mar. 50 - - - 0.04 2.48 0.96 0.14 2.01 0.87
75 - - - 0.10 2.32 0.88 0.12 2.16 0.87
Ave. 0.13 221 0.86 0.10 224 0.89 0.14 1.92 087 212
0 0.28 1.76 0.64 0.18 2.23 0.68 0.19 1.96 0.70
10 0.29 1.70 0.60 0.09 2.62 0.85 0.27 1.80 0.66
u 30 0.33 1.62 0.60 0.23 1.89 0.67 0.33 1.54 0.60
ay 50 - - - 0.18 2.11 0.76 0.41 1.41 0.61
75 - - - 0.20 2.06 0.74 0.35 1.51 0.57
Avg. 0.30 1.69 0.61 0.18 2.18 0.74 0.31 1.64 0.63 1.83
0 0.06 242 0.94 0.08 222 0.93 0.00 1.95 1.00
10 0.33 1.34 0.69 0.11 1.56 0.97 0.33 1.34 0.69
il 30 0.05 2.10 0.95 0.17 1.70 0.87 0.17 1.89 0.85
. 50 - - - 0.27 1.33 0.83 0.03 1.91 0.98
75 - - - 0.26 1.43 0.80 0.81 0.45 0.28
Avg. 0.15 1.95 0.86 0.18 1.65 0.88 0.27 1.51 076  1.70
Total avg. 0.19 1.97 0.79 0.24 1.85 0.81 0.29 1.70 0.78
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Appendix. Check-list of phytoplankton occurred in the Moonsom of Cheju Island from September 1995 to July 1996

DIATOMS

Achnanthes brevipes Agardh
Actinoptychus senarius (Ehrenberg) Ehrenberg
Amphiprora alata (Ehrenberg) Kiitzing
Amphora ovalis Kiitzing

Asterionellopsis glacialis (Castracane) Round
Asterionellopsis kariana (Grunow) Round
Bacillaria paxillifera (Miiller) Hendey
Bacteriastrum delicatulum Cleve
Bacteriastrum elongatum Cleve
Bacteriastrum furcatum Shadbolt
Bacteriastrum hyalinum Lauder
Bacteriastrum hyalinum var. princeps (Castracane) Ikari
Cerataulina pelagica (Cleve) Hendey
Chaetoceros affinis Lauder

Chaetoceros atlanticus Cleve
Chaetoceros atlanticus var. neapolitana Cleve
Chaetoceros compressus Lauder
Chaetoceros curvisetus Cleve
Chaetoceros debilis Cleve

Chaetoceros decipiens Cleve

Chaetoceros didymus Ehrenberg
Chaetoceros laciniosus Schiitt
Chaetoceros lorenzianus Grunow
Chaetoceros messanensis Gastracane
Chaetoceros pendulus Karsten
Chaetoceros setonense Ikari

Chaetoceros socialis Lauder

Chaetoceros tortissimus Gran
Climacodium biconcanum Cleve
Cocconeis heteroidea Hantzsch
Cocconeis pediculus Ehrenberg
Cocconeis pellucida Grunow

Cocconeis pseudomarginata Gregory
Cocconeis scutellum Ehrenberg
Corethron criophilum Castracane
Coscinodiscus centralis Ehrenberg
Coscinodiscus granii Gough
Coscinodiscus marginatus Ehrenberg
Coscinodiscus radiatus Schmidt
Cylindrotheca closterium (Ehrenberg) Reimann & Lewin
Diploneis splendida (Gregory) Cleve
Ditylum brightwellii (West) Grunow
Ditylum sol Grunow

Eucampia groenlandica Cleve

Fragilaria islandica Grunow

Fragilaria striatula Lyngbye
Grammatophora marina (Lyngbey) Kiitzing
Guinardia delicatula (Cleve) Hasle
Guinardia flaccida (Castracane) Peragallo
Guinardia striata (Stolterforth) Hasle
Hemiaulus hauckii Grunow

Isthmia nervosa Kiitzing

Lauderia annulata Cleve

Leptocylindrus danicus Cleve
Licmophora lyngbyei (Kiitzing) Grunow
Licmophora flabelleta Agardh

Lioloma delicatulum (Cupp) Hasle
Melosira moniliformis (Miiller) Agardh
Melosira nummuloides Agardh

Navicula complanata (Grunow) Grunow
Navicula distans (Smith) Ralfs

Navicula sp.

Nitzschia angularis Smith

Nitzschia longissima (Brébisson) Ralfs
Nitzschia longissima var. reversa Smith
Nitzschia sigma (Kiitzing) Smith
Nitzschia spatulata Brébisson

Odontella aurita (Lyngbye) Agardh
Odontella mobiliensis (Bailey) Grunow
Odontella sinensis (Greville) Grunow
Paralia sulcata (Ehrenberg) Kiitzing
Pleurosigma angulatum (Quekett) Smith
Pleurosigma elongatum Smith

Pleurosigma sp.

Proboscia alata (Brightwell) Sundstrom
Pseudonitzschia delicatissima (Cleve)Heiden
Pseudonitzschia seriata f. seriata Peragallo
Pseudosolenia calcar-avis (Schultze) Sundstrom
Rabdonema adriaticum Kiitzing
Rhizosolenia formosa Peragallo
Rhizosolenia hebetata f. hebetata Bailey
Rhizosolenia hebetata f. semispina (Hansen) Gran
Rhizosolenia robusta Norman

Rhizosolenia setigera Brightwell
Rhizosolenia simplex Karsten

Rhoicosphenia curvata (Kiitzing) Grunow
Skeletonema costatum (Greville) Gran
Striatella unipunctata (Lyngbye) Agardh
Surirella cuneata Schmidt

Thalassionema bacillare (Heiden) Kolbe
Thalassionema frauenfeldii (Grunow) Hallegraeff
Thalassionema nitzschioides Hustedt
Thalassiosira eccentrica (Ehrenberg) Cleve
Thalassiosira hyalina (Grunow) Cleve
Thalassiosira nordenskioeldii Cleve
Thalassiosira punctigera (Gran) Hasle
Thalassiosira rotula Meunier

Thalassiosira subtilis (Ostenfeld) Gran
Tropidoneis lepidoptera Gregory

SILICOFLAGELLATES
Dictyocha fibula Ehrenberg
Dictyocha speculum var. octonarius (Ehrenberg) Jorgensen

BLUE-GREEN ALGAES
Richelia intracellularis Schmidt

DINOFLAGELLATES

Alexandrum fraterculus (Balech) Balech
Alexandrum sp.

Ceratium furca (Ehrenberg) Claparéde & Lachmann
Ceratium fusus (Ehrenberg) Dujardin

Ceratium kofoidii Jorgensen

Ceratium macroceros (Ehrenberg) Vanhoffen
Ceratium pentagonum Gourret

Ceratium tripos (O. F. Miiller) Nitzsch

Dinophysis caudata Saville-Kent

Dinophysis ovum Shiitt

Gonyaulax spinifera (Claparéde & Lachmann) Diesing
Noctiluca scintillans (Macartney) Kofoid & Swezy
Oxyphysis oxytoxoides Kofoid

Prorocentrum balticum (Lohmann) Loeblich ITI
Prorocentrum compressum (Bailey) Abéex Dodge
Prorocentrum micans Ehrenberg

Protoperidinium conicum (Gran) Balech
Protoperidinium granii (Ostenfeld) Balech
Protoperidinium oblongum (Aurivillius) Parke & Dodge
Protoperidinium ovatum Pouchet

Protoperidinium ovum (Schiller) Balech
Protoperidinium pellucidum Bergh

Protoperidinium pentagonum (Gran) Balech
Protoperidinium pyriformis (Paulsen) Balech
Protoperidinium quinquecorne (Abé) Balech
Scrippsiella trochoidea (Stein) Balech
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